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«CKN®D»

Author: Oleg Belikov'
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B cocraB mHXKEKIIMOHHOIO KoMILIeKca 1leHTpa KOJJIEKTHUBHOIO 10Jib30BaHus “CubUpCKOro
kouibriesoro ucrounuka dporonos” (IIKII «CKU®» ) BxomuT JuHEHHBIH yCKOPUTEIH, OyCTEPHBII
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OpeJCcTaB/IeHbl TapaMeTPbl HCTOYHUKOB IIUTAHUA, CXEMHbBIE PEIICHAS U Pe3YyJIbTaThl TeCTOBBIX
NCIILITAHUA.
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TIpu npou3BOJCTBE CBEPXIPOBOIMAIIAX BCTABHBIX YCTPOHCTB (0COGEHHO OHIYJISATOPOB) JIJist
reHepanyy CHHXPOTPOHHOIO M3JIy4YeHHs] HEOOXOAUMO C BBICOKON TOYHOCTBHIO M3MEPSITh MArHUT-
Hoe moJie. [1lupokoe pacipocTpaHeHre Oy YU CUCTeMbI MATHUTHBIX U3MEPEHUl Ha OCHOBE
JaTINKOB XoJjia. KapeTka ¢ JaTINKOM BCTaBJISIETCA B BAKYYMHYIO aHTHKAMEDPY W IPUBOIUTCS
B JIBUKEHHUE C IIOMOIIbI0 HUTHU. V3-38 HEIOCTOSIHCTBA Pa3MepOB aHTUKAMEPHI 110 €€ JIJIMHE U
TEIJIOBOI0 PACTSXKEHNST HUTH (PAKTHIECKHE KOOPAUMHATHI KAPETKU OTJINYAIOTCS OT PACYETHBIX.
B macrosimeit ctarhbe paccMaTpUBAETC TPEXMEPHAsT CHCTEMA N3MEPEHUsT TOJIOXKEHNST JATINKA,
XoJ11a Ha OCHOBE ONTHYECKUX METOJOB. JIjIsi n3MepeHust IPOJIOIbHON KOOPANHATHI HCIIOJIb3Y-
ercst maTepdepomeTp MajikeabcoHa; 06e ToMmepedHble KOOPAUMHATHI OIPEIEISIIOTCS ¢ MTOMOIIBIO
omnoit [I3C-marpursr.
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Csepxnposojginuii BUrriep c nojieM 2.7 T n nepmogom 27 MM
aadg crauiu " BepicTponpoTekalolie mMpoIecchl'' Ha NCTOYHNKE
CKUD.

Author: Andrey Sedov’
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2. Fedor Kazantsev 2; Nikolay Mezentsev ; Olga Tarasenko 2; Pavel Kanonik ®; Sergey Khrushchev %;
Valeriy Tsukanov 2; Vitaliy Shkaruba 2
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CBepXIIpoBOSIIHi BUTTIIED ¢ TIepuogoM 27 MM, nosieMm 2.7 T u MeXKITOJIIOCHOM 3a30poM 7
MM i ctanmun 1-3 «Boicrpomnporekaromme mporecchly Ha ncrounnke CKU®, co3namubrii
B D CO PAH, 6bu1 ucnbiTad B HOMPY?KHOM U cOOCTBEeHHOM Kpuocrare. IIpejicraBieHnr
OCHOBHBIE XapPaKTEPUCTUKU U OCODEHHOCTH KOHCTPYKIMM MATHUTHOW M KPUOTEHHOM CUCTEM
9TOr0 BCTABHOIO ycTpoiicTBa. OMUCAHBI TEOPETUYECKUE pacUeThl MapaMeTpoB MarHUTHOM
CHCTEMBI, a TaKKe IapaMeTpbl U3JIyYeHUs] U3 BCTABHOIO ycrpoiicTBa. [IpoBesieHbl oneHKH
BJIMSIHUSI BUTTJIEPA HA, JTUHAMUKY IIyYKa JIEKTPOHOB B HAKOIIUTEIHLHOM KoJiblle. IIpemcraBienbr
pe3yIbTaThl U3MEPEHU MATHUTHOTO ITOJIS.

Young scientist paper:

Yes

Posters I - Board: 016 / 5

Undulator phase error compensation method by corrective
currents.
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A method for correcting the magnetic field for a superconducting undulator with neutral poles
manufactured at the INP is described, as well as a mathematical apparatus that calculates
the currents of the additional power supply for correcting the magnetic field. To correct the
field and orbit inside the undulator, the main windings of the undulator are used, grouped
into separate groups and powered by additional currents. This correction scheme was tested,
as well as a comparison of theoretical and experimental data of the measured magnetic field
and calculated phase errors. The spectra of synchrotron radiation before and after correction
were calculated using the SPECTRA program.
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ITpoToTuil cBepxXnpoBOALAIIEr0 OHJYJIATOPA C IIepuogomM 12 MM
u nojiem 0.7 To.
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Co-authors: Nikolay Mezentsev 2; Alexander Safronov ; Vitaliy Shkaruba '; Valeriy Tsukanov !

! BINP
2 Budker Institute of Nuclear Physics
Corresponding Author: khruschev@mail.ru
B Uncruryre spepuoit pusuku CO PAH pazpaboran npoTOTHIl CBEPXIIPOBOISINErO OHIYJIATO-
pa c mepuomom 12 mm u mostem 0.7 T, Beprukanpaas ameprypa OHIyIATOpPa COCTABISET 5 MM
MIPU MEXKITOTIOCHOM 3a30Pe 7 MM.
B crarbe 0b60ocHOBaH BHIOOD IapaMeTpOB OHJYJISTOPA, OIKUCAHA €r0 KOHCTPYKIIHS, OCHOBAH-

Hasl HA TOPU30OHTAJIBLHOM DeMCTpeKe ¢ HeUTPAJIHHBIMU TOJIOCAMU, IPUBEIEHBI PACIETHBIE
XapaKTePUCTUKU OHJIYJIATOPa U I'€HEPUPYEMOI'O0 UM H3JIydeHUsd.

Young scientist paper:

Superconductivity in accelerators / 7

CraTtyc paboT o CBEPXITPOBOALAIINM BUTTJEPAM W OHIYJIATO-
pam 1j1a ncroganka CKIN®

Author: Vitaliy Shkaruba'
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Co-authors: Alexey Bragin ?; Askold Volkov '; Aleksandr Erokhin '; Artem Zorin '; Fedor Kazantsev !;
Pavel Kanonik 2; Nikolay Mezentsev ?; Alexander Safronov ; Andrey Sedov 2; Olga Tarasenko '; Sergey
Khrushchev *; Valeriy Tsukanov *; Evgeniy Gusev !

! BINP
2 Budker Institute of Nuclear Physics
3 Hnemumym adepnoti dusury umenu I. H. Byoxepa CO PAH

Corresponding Author: shkaruba@mail.ru

CBepxnpoBOJIsIIIIe BCTABHBIE YCTPOHCTBA (BUITJIEPHI M OHIYJIATOpBI) coznatorcest B UAD CO
PAH a1 renepaniuu CHHXpOTPOHHOI'O M3JIydeHus Ha crpostmeMcs cuaxporpone CKU®. B
JOKJIaJIe MPEICTAaBIeHO OOOCHOBaHME BbIOOpPa pabovYnx ImapamMeTpOB, OCHOBHBIE XapaKTEPU-
CTHKHU ¥ OCODEHHOCTU KOHCTPYKIIMH 3TUX yCTPONCTB, & TaKKe TeKYIIUil CTaTyc padoT II0 UX
CO3/TaHUIO.

Young scientist paper:

Posters II - Board: 044 / 8

Experience with Cherenkov detectors on the BINP linear
accelerators

Authors: Oleg Meshkov!; Yulia Maltseva?; XiaoChao Ma?

L BINP SB RAS
2 BINP

Corresponding Author: o.i.meshkov@inp.nsk.su

The application of the diagnostics based on Cherenkov effect is described. Two kinds of
Cherenkov detectors are applied on the BINP linear accelerators. The quartz fibers are used
for beam loss monitors. The small disks produced from solid quartz or quartz aerogel are the
core of the diagnostics for longitudinal beam profile measurements. The recent results of both
kinds of diagnostics from the BINP installations are presented.

Young scientist paper:

Superconductivity in accelerators / 9

MeTOﬂ NMMITYJIbCHBIX I/IBMepeHI/Iﬁ MAI'HUTHOI'O IIOJIA MHOI'OIIO-
JIIOCHbBIX OHAYJ/IATOPOB.
Author: Fedor Kazantsev!

Co-authors: Alexey Bragin ?; Aleksandr Erokhin '; Askold Volkov '; Artem Zorin !; Pavel Kanonik
2. Nikolay Mezentsev ?; Andrey Sedov ®; Olga Tarasenko '; Sergey Khrushchev '; Valeriy Tsukanov
1

! BINP
2 Budker Institute of Nuclear Physics
3 Hnemumym adepnoti dusuru umenu I. H. Bydxepa CO PAH
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Corresponding Author: fedor52k@gmail.com

B craTbe paccMoTpeH MeTO M3MepeHUs] MArHUTHBIX II0JIe BUTTJIEPOB U OH/Y/ISITOPOB HA
OCHOBE IIPOBOJIOKHU C UMITYJIbCHBIM TOKOM, B Ka4eCTBE CKOPOCTHO aJIbTePHATUBBI XOJIJIOBCKAM
n3mepenusM. Onucana SKCIIEPUMEHTAIbHAS YCTAHOBKA, JJIsI M3Mepennii Ha 154-1oJiiocHoro
OH/LYJIITOPE Ha MOCTOSHHBIX MAUHUTAX C MEPUOJIOM 32 MM, IIOJIyY€eHbI JIaHHbIE TP Pa3JIUIHBIX
YCJIOBHSAX, TAKUX, KaK TOJIIUHA ITPOBOJIOKH, JTUTEILHOCTD UMITY/Ibca. [IprMeHeHs! aaropurmMbl
KOPPEKIINHU UCXOJHBIX JAHHBIX JJId yCTPaHEHUdA BJIWSHUS JUCIIEPCUU IIPOBOJIOKM U IIYMOB
a1eKTpoHuKU. O6CYXKIAI0TCS TOJIyIYEHHBIE PE3YJIbTATHI U JAJIbHEIIe PabOThI.

Young scientist paper:

Yes

Posters I - Board: 012 / 10

Measurement of the pulse duration at the 3rd laser of Novosibirsk
FEL

Authors: Vladislav Borin'; Oleg Meshkov'; Yaroslav Getmanov'; Nikolai Vinokurov'; Oleg Schevchenko®

! BINP
Corresponding Author: v.m.borin@inp.nsk.su

A scheme of an autocorrelator developed for measuring the duration of picosecond pulses of
infrared radiation from the 3rd Novosibirsk Free Electron Laser is presented. The measurement
is based on the generation of second harmonic radiation in the nonlinear crystal ZnGeP2
when two delayed pulses of radiation are overlapped in the crystal. The scheme was tested
on a visible range laser with a pulse duration of about 10 picoseconds, and the results were
compared with a streak camera measurements. The paper presents the results of experiments
on testing the scheme and measuring the pulse duration of the 3rd Novosibirsk FEL.

Young scientist paper:

Yes

Posters II - Board: 062 / 11
VEPP-5 injection complex damping ring beam diagnostic
instruments development
Author: Vitalii Balakin!
Co-author: Alexandra Topchienko *
! Budker INP
Corresponding Author: balakinvitalyv@gmail.com

The keys parameters for Injection Complex VEPP-5 as electron and positron source are
particles storage rate and extraction beam parameters. Beam parameters are obtained from
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beam diagnostic instruments. In order to improve beam parameters tuning procedure IC VEPP-
5 damping ring beam diagnostic scheme was redesigned. The beam diagnostic modification
details will be presented at this paper.

Young scientist paper:

Yes

Linear and ciclic accelerators / 12

Further developments on the VEPP-5 Injection Complex

Author: Vitalii Balakin®
' Budker INP

Injection Complex VEPP-5 (IC) feeds two BINP’s colliders — VEPP-4M and VEPP-2000 with
the electron and positron beams. Previously, it was shown, that IC covers BINP colliders
needs in particle beams. However, further developments aimed at improving interaction with
beam consumers and increasing IC stability; developed earlier beam parameters measurement
and control tools are expanding.

In this paper, the latest achieved IC performance,developments and prospects are presented.

Young scientist paper:

Yes

Posters I - Board: 089 / 13

VEPP-5 Injection Complex Damping Ring coupling impedance
model construstion

Author: Sophia Okulova'

Co-authors: Danila Nikiforov 2; Vitalii Balakin !

! Budker INP
2 BINP

Corresponding Author: sofokulova@gmail.com

Previously, beam injection from a linear accelerator into the damping ring of the VEPP-5
injection complex have been investigated. As a result, it was noticed that the beam regrouping
occurs several times faster than the radiative decay time determines. The simulations carried
out showed the occurrence of microwave instability on bunches injected into the storage-cooler,
and the frequency at which this microwave instability manifests itself was determined. It is of
interest which particular element of the vacuum chamber leads to such effects. For this, a 3D
model of the elements of the vacuum chamber of the damping ring was built to calculate their
coupling impedance. This is necessary for a complete simulation of the damping ring beam
dynamics and determination of a specific element/s whose impedance has a greater effect on
the occurrence of microwave instability. The results of the conducted research are presented in
this article.
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Young scientist paper:

Yes

Posters II - Board: 012 / 15

IIperu3uoHHbIii MOAYJIbHBII CUJIBHOTOYHBII MCTOYHUK TOKA
OJIsI CTE€HJIa MarHUTHBIX n3MepeHnii 1O

Authors: Dmitriy Senkov'; Dmitriy Pureskin?; Aleksandr Starostenko®; Valentin Dokutovich®; Konstantin
Zhilyaev®; Alexey Pakhomov®

L Budker Institute of nuclear physics
% Budker INP SB RAS
3 Budker INP

Corresponding Author: d.v.senkov@Qinp.nsk.su

PaszBuTtne yCcKOpUTEIHHBIX TEXHOJIOIUI IOCTOSTHHO MOBBIIIAET TPeOOBAHUS HA KAYECTBO ITOJIS
MarHUTHBIX JIMH3 U TOBOPOTHBIX MArHUTOB IUKJINYECKUX ycKopuTesei. [osgBsioTcst HOBbIE
WHTErpaJIbHbIE JIMH3BI CO CJIOXKHBIMU 3aKOHAMY U3MEHEHUs 1MoJis. i HACTPONKN U KOHTPOJIS
KadecTBa 1moss paspabarbiaembix B D CO PAH MarHUTHBIX 3JIEMEHTOB HCIIOJIB3YIOTCS
HECKOJIBKO CTEHJIOB MAarHUTHBIX W3MepeHuit. OHUM M3 OCHOBHBIX 9JIEMEHTOB CTEHJIA SIBJISIETCSI
[IPEIU3NOHHBIN UCTOYHUK TOKA, MO3BOJISIIONIUI [TOJIyIUTh B MCIBITYEMOM MATHUTHOM 3JIEMEHTE
KapTy 10JIsl Ha pa3HbIX YPOBHSX TOKa ¢ norpemrHoctsamu nopsiaka 0,002%.

Vcrounuk okeH paboTarh, COXpaHsisl KA9eCTBO TOKA, C BBIXOJHBIMUA TOKAMU - OT HECKOJIb-
kux amrep 710 1500 A u BeixogubiMu Hanpsikeausmu 10 100 B mpu pasHbIx WHIYKTHBHBIX
Harpy3Kax.

B nokitagie OyyT mpejcTaBiieHbl TapaMeTpPhl HICTOYHUKA [TUTAHUS, CXEMHbBIE DEIeHUs] U Pe-
3yJIBTATHI TECTOBBIX HUCIIBITAHMUIA.

Young scientist paper:

No

Beam dynamics etc. / 16

Hamiltonian preserving nonlinear optics

Author: Stanislav Baturin®

L ITMO University
Corresponding Author: s.s.baturin@gmail.com

We present a method of constructing a nonlinear accelerator lattice that has at least one
approximate integral of motion that is given upfront. The integral under consideration is a
Hamiltonian in normalized (canonical) coordinates that is preserved by a lattice with a given
accuracy. A connection between the integrator of a Hamiltonian in normalized coordinates and
a real lens arrangement is established through the well know symplectic integration schemes.
Based on the introduced concept when accelerator is considered as an analog computer,
we to produce several nonlinear lattices and illustrate the method via the simulations. We
demonstrate that the method is robust and can tolerate considerable deviations from the ideal
configuration.
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The work is supported by the [1] Government of the Russian Federation through the ITMO
Fellowship and Professorship Program [2] «<BASIS» Foundation «Junior Leader (theoretical
physics)» #22-1-2-47-1

Revelvan reference:

[1] S.S. Baturin “Hamiltonian preserving nonlinear optics”, Physica D Nonlinear Phenomena
439(03):133394

Young scientist paper:

No

Posters I - Board: 042 / 17

Capture and transport of vortex quantum states

Authors: Stanislav Baturin'; Dmitry Karlovets®

L ITMO University
Corresponding Author: s.s.baturin@gmail.com

Recently high energy vortex states of charge particles raised significant interest in the
community. For instance, different probabilities of basic QED processes possess modified
angular distributions if one of the particles in the process is in a twisted (vortex) quantum state.
One needs a relativistic source of vortex charge particles to probe these ideas experimentally.
Such a source does not exist yet. We present a concept of such a machine and a theoretical
model that provides a basic understanding of how such a source could be built. Preliminary
considerations show that preservation of the twisted quantum state is possible and acceleration
of the twisted quantum state looks feasible.l. P. Ivanov, Promises and challenges of high-
energy vortex states collisions, Prog. Part. Nucl. Phys. 2, 103987 2022. **S. S. Baturin, D.V.
Grosman, G.K. Sizykh, D.V. Karlovets Evolution of an accelerated charged vortex particle in
an inhomogeneous magnetic lens // Phys Rev A 2022, 106(4):42211 The work is supported by
Russina Science Foundation Grant #22-22-20062

Young scientist paper:

No

Posters I - Board: 090 / 18

Effects of the transverse plasma gradient in the plasma wakefield
accelerator

Author: Stanislav Baturin®

L ITMO University

Corresponding Author: s.s.baturin@gmail.com

We present basic analytical studies on the effects of the local transverse plasma density
fluctuations. We show that in the blow-out regime transverse plasma density gradient results
in a transverse wakefield. This, in turn, may lead to significant limitations in the machine’s
performance. We consider the classical round driver in the transverse coordinates and show,
that in the blow-out regime transverse plasma inhomogeneity results in the dipole wake that
may deflect the driver and in the case of the random density fluctuation may result in the
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unstable motion. As a remedy, we propose to consider flat driver injection and show, that
a flat driver in the blow-out regime can be robust to the perturbation in transverse plasma
density.

Young scientist paper:

No

Posters II - Board: 076 / 19

Mopaepau3alnug cucTeMbl IINTaHUS KBaJAPYyIIoJjeil KoJuiaiiaepa
B>3II11-2000.

None

Author: Opuit Axrepies
Co-author: Oleg Belikov *

! Budker INP SB RAS
Corresponding Author: aktershevyuri@mail.ru

Onruueckas cucrema Kosuiaiinepa BIOIITI-2000 srurogaer 24 kBaapynoss (1o 6 B KazKaoM
kBajapanTe). [luranme KBaIpyIoieil OCyIIECTBIAIOCH OT MOPAILHO YCTAPEBIIMX UCTOYHUKOB
toka turna BY-300 paspaborku UADP CO PAH. [JasibHeiinas SKCILTyaTaIis STHX UCTOYHIKOB
HE MT03BOJIsIa 00ECIeUnTh HAMEXKHYI0 paboTy KoJutaiiiepa Ha BBICOKUX dHEPruax. s 3aMenb
BY-300 6butu paspaboransl HOBble ucTounnkn ToKa Tuna VCH-500-20 ¢ MakcuMasbHBIM
BBIXOIHBIM TOKOM 500A, MakCHMaJIbHBIM BBIXOJIHBIM HampsizkeHneMm 20B u mosroppeMeHHO#
HeCTabUITBHOCTBIO BBIXOAHOTO ToKa He Gosee 0,001% ot MakcnmanbpaOro 3HaUeHns. [logpoOHO-
CTH 3aMeHbl UICTOYHUKOB ITUTAHUs HA KOJIIaliiepe Oy/IyT M3JI02KEHBI B JOKJIAJIE.

Young scientist paper:

Yes

Posters I - Board: 080 / 20

Linear model misalignments sources search and analysis for
storage ring of BINP Injection Complex

Author: Kseniya Astrelina

Y Budker INP, Novosibirsk
Corresponding Author: k.v.astrelina@inp.nsk.su

The article presents the studies of misalignments sources between current-based structure
model of BINP Injection Complex storage ring and real-time measurements at beam position
monitors. For detailed analysis the local partial model reconstructions are performed and
compared with closed-orbit model. Local reconstructions based on Twiss parameters (beta
functions) and dispersion functions measurements and transport matrix calculations between
adjacent quadrupole magnets.

As a result, the corrected structure model for the routine machine operations is constructed.
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Young scientist paper:

No

Accelerator’s subsystems / 21

MoaepHusalius CUCTEMbI MMITYJIbCHOT'O IINTAHUS KaHaJjia TPaHC-
IMMOPTUPOBKM IIyYKa ycKopuTeJbHOro kommekca BIOIIII-2000

Author: Andrey Krylov*

' Budker INP SB RAS
Corresponding Author: a.a.krylov@inp.nsk.su

JloKJj1a1 TIOCBSIIIIEH TeMe MOJEPHUBAIUN CUCTEMBI MMITYJILCHOTO IMUTAHUSA. YCKOPUTEbHBIN
romiureke BOIITI-2000 BkrowaeT B cebst KAHAIBI TPAHCIIOPTHPOBKU U MHKEKITHH SJIEKTPOHOB U
no3uTpoHoB B KoJutaiigep BIIIII-2000 u3 6ycreproro nakomuresiss BOII. Marauthas cucrema
KaHAJIOB HacuauThbiBaeT Oojiee 30 371eMEHTOB, MOJKJ/IIOUEHHBIX Ha YCTAPEBIINe UCTOYHUKU CEPUU
«AKKOD/I-4X» BBIMTOJIHEHHBIX HA OCHOBE THPUCTOPHOrO Ipeobpa3oBaTesisa. B HacTosiee BpemMst
BeJIETCsT PAbOTHI 110 MEPEXO/Ly HA OJHOTUITHBIE UCTOYHHUKH, pa3paboTaHHbE B JIaAOOPATOPHUH
6-0 15D CO PAH. B nokiiane 6yyT mpecTaBIeHbl Pe3yIbTaThl paboThl IO PaspaboTKe
W TECTUPOBAHUIO yHUMDUIUPOBAHHBIX HUMILYJIbCHBIX HCTOYHUKOB, KOHTPOJLIEPOB U OJIOKOB
U3MEPUTENHHBIX MOSICOB.

Young scientist paper:

Yes

Posters II - Board: 018 / 22

3anyck cucreMbl M3MepPeHHs II0JIOXKEHHsI IIy4YKa B KaHaJle
oycrep-ByKJaorpon HUKA

None

Authors: Evgeniy Bekhtenev'; Gennady Karpov

! BINP
Corresponding Author: e.a.bekhtenev@inp.nsk.su

IIpencraBieHHo omucanme CUCTEMbI U3MEPEHUs TIOJIOXKEHUS MMYyYKa U PE3yJIbTAThl U3Mepe-
HUNA.

Young scientist paper:

Posters I - Board: 036 / 23

Modelling of ¢~ charge dynamics of the semiconductor layer
of Csy;Te/Mo photocathode
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Author: Mikhail Vladimirov!

Co-authors: Sergey Polozov !; Vladimir Rashchikov ?

Y NRNU MEPhI
2 NRNU MEPHI

Corresponding Author: mvvladimirov@mephi.ru

Modern radiofrequency (RF) photoinjectors that are widely spread as e~ sources for FEL,
colliders and synchrotron radiation facilities, use semiconductor photocathodes quite often.
Such photocathodes, as a rule, consist of a semiconductor layer (units-tens of nm) and a metal
substrate.

The use of such structures along with well-known benefits is associated with a number of
challenges and features. One phenomenon is as follows. Due to the laser pulse inducing
photoemission process and the strong electric field E existing in RF cavity semiconductor
layer turns out to be depleted of electrons. The resulting positive dynamic charge of the
semiconductor film ¢(¢) > 0, in turn, affects the photoemission process and the photoinjector
operation regime as a whole.

In this paper, the diffusion problem for the conduction electrons in semiconductor layer z € [0, a]
of the photocathode is solved. The generation rate of the electrons inside the semiconductor is
considered to be propotional to laser pulse profile S(t) (back front of trapezoidal-like laser
pulse is not considered):

\begin{equation}

S(t)=\frac{1}{\tau}\left] t\theta(t)-(t-\tau)\theta(t-\tau) \right]

\end{equation}

where 6(t) is a Heaviside function and 7 is risetime. Obtained expression for electrons
distribution along the semiconductor layer n(z,t) allows to find the uncompensated charge
q(t), which is consistent with experimental one got at PITZ photoinjector at DESY.

Young scientist paper:

Yes

Posters II - Board: 023 / 24

Cucrema nsMepeHHusi IoJioXkeHud nmydka B VMH>kekTope KoMm-
miekca CKU P

Authors: Gennady Karpov°"®; Evgeniy Bekhtenev’

! BINP
Corresponding Author: karpov_ gen@mail.ru

Cucrema M3MepeHUsT TOJIOKEHNsI IIyIKa, pa3paboTaHHasi U M3roToBjieHHas B VHcTHTyTE sijtep-
voit pusuku uMm. I\ M.Bynkepa s Urxkekropa komiiekca CKU®, obecrieunBaeT n3MepeHust
MIOMIEPEYHBIX KOODJAWHAT IIy9YKa HA BCEM €ro IyTH, HadnHas ¢ JIMHEHHOro yCKOpHUTEeJs 10
Bolirycka u3 Bycrepa. Cucrema BKiodaer B cebs 15 JaTIMKOB [I0J0XKEHUS 11y YKa ([IHKAIIOB)
osiocKoBoro Tuma B JIuneitnom yckopuresne (Jlunake) n kanase Jlunak-Bycrep, 38 nukanos
“naTakoBOro” THma B Bycrepe m 37I€eKTPOHUKY. DJIEKTPOHUKA OCHOBAHA HA WMCIIOJIH30BAHIHI
KaJIMOPOBOYHOIO CUT'HAJIA B IIPOMEKYTKAX BPEMEHH, KOTJ[a OTCYTCTBYET Iy4okK. B Gsiokax 3s1ek-
TPOHUKY peain30BaHa cOOCTBEHHAs! CTaOUIN3aIisl TEMIIEPATYPhI, YTO CHUXKAET TPeOOBAHUS K
CTabWILHOCTU TEMITEPATYPBI BHYTPHU CTOEK. DJIEKTPOHUKA ITHKAIIOB 00ECIIEINBAET TOIHOCTH
n3Mepennit mopsaka 10 MKM Kak JJIst OHOIIPOJIETHBIX N3MEPEHUil 0JI0KeHns ydKa B JInnake
u kanaJjie Jlunak-Bycrep, Tak u jjist m3MepeHuil moJjioxkeHus mydka B Bycrepe. Paspaboran-
HOe mporpamMmMHOe obecriedenne Ha ocHoBe EPICS paboraer BHyTpHu OJIOKOB 3JI€KTPOHUKH
[IUKAIIOB.
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Young scientist paper:

No

Accelerator applications / 25

ITpombiniienabie yckoputeau UJIY pansa pagmanmonHoii odbpa-
OOTKM ITPOAYKIINNI

Authors: Bagum Be3yrn0131; Anekcanap BpHBFI/IH1; Jleonwn BOpOHI/IHl; Erop ,ZLporyHOBl; Muxawnt
KopobGeitankos'; Cepreit Makcumos'; Aprém ITak!; Bajum Panuenxo!; Asekceit Cuopos!; Basum
Tkauenko!; Esrenuit Iltapkies?

' Ud® CO PAH
2 Hrnemumym Aoeprot Dusuxy CO PAH

Corresponding Author: e.a.shtarklev@inp.nsk.su

B mociemame necsatunerus npuobpesio 601bInoe 3HaYeHNE BHEApeHne 3(PDEKTUBHBIX, KOOI U-
YECKU YUCTHIX U SKOHOMUYIHBIX METO/IOB CTEPUJIA3AIIH MEUIINHCKON U CEJTbCKOXO03sIHCTBEHHOM
npoayKiuu. TpajuiioHHO IpUMeEHsieMbIe JJIsi 9TUX IieJieil MeTOJIbl, TaKKhe KaK Iap, STUJIEeH-
okcull, a takxke uzoromnnbie ucrodnuku (Co-60) He MO3BOJIAIOT IIOJHOCTHIO PEIIUTD YKAZAHHBIE
3a/1a9U. B CB3W ¢ 9TUM OCYIIECTBIISIETCS IEPEX0JT, Ha paJuaIioHHyo crepuansanmio. Craro-
BUTCsI aKTYaJIbHOM 3a/1a4a [ACTEPU3AIUN IUIIEBLIX IPOIYKTOB U YKUBOTHOBOIIECKUX KOPMOB,
a TakKe JE3NHCEKIUU U Je3nH(EKN ceMsaH. MITyabcHble JTUHERHBIE YCKOPUTEIN 3JIEKTPO-
voB tuna WJIY, eemyckatonmecs B 1D CO PAH 6Gosiee 30 Jsiet, onTuMaibHO IOAXOIAT
JIJIsl KCIIOJIb30BAHUSI B KAUYeCTBE YHUBEPCAJIbHBIX CTEPUJIM3AIMOHHBIX KOMILIEKCOB. [ToMumo
BBICOKOI MOIIHOCTH IIyYKa U 9HEPIUH YCKOPEHHBIX 3JIEKTPOHOB OJHO U3 IPEUMYIIECTB JTAHHBIX
YCKOpUTEJIet COCTOUT B TOM, UTO OHHU CIIOCOOHBI pabOTATh KaK B PEXKUME DIEKTPOHHON 0Opa-
OOTKU MPOIYKINU, TaK U B PEXKUME I'eHepallid TOPMO3HOI'O raMMa-M3J/IyIeHNsl, UMEOIIero
BBICOKYIO ITPOHUKAIOIILYIO CIIOCOOHOCTH. DTO IMO3BOJISIET IEPEKPBIBATH BECH CIIEKTP 00padaThIBa-
eMOIl TUIIEBO# MPOAYKITHH, UCIIOJIb3Ysl JIJIsl TACTEPU3AINN HAPSIIY C JIEKTPOHAMU TOPMO3HOE
raMMa-u3JIydYeHne, reHepupyeMoe IIpyu KOHBEPCUU IIYyYKa YCKOPEHHBIX 3JIEKTPOHOB.

Young scientist paper:

No

Posters I - Board: 005 / 26

Application of Synchrotron radiation sources for assistance of
neutrinoless double-electron capture

Author: Feodor Karpeshin®

Co-author: V. N. Kondratiev 2

Y D.I. Mendeleyev Institute for Metrology VNIIM
2 Bogolubov Laboratory of Theoretical Physics, JINR, 141980-RU Dubna, Russia

Corresponding Author: fkarpeshin@gmail.com
Discussion of hypothetical dark matter and dark energy in the universe stimulates a great

interest in the study of neutrinoless-double-beta decay and double-e capture by the nucleus.
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The latter process if observed could give an unambiguous proof of the Majorana nature of
neutrino. At the same time,it is usually suppressed by many orders of magnitude due to its
resonance character and the related Breit-Wigner factor. On the other hand, atomic resonances
can be tuned [1] by means of externally applied laser field. Consider2e0 L1L1 capture in 78Kr
to the 24 2438-keV level of 78Se. Defect or resonance = 6.87 keV. This excessive energy
can be transferred to the field of a soft-X-ray laser source.Such a transfer is fulfilled by the
2s-2p3/2 mixed state formed in the field of the laser. Then the p electrons mix with the s holes
formed in the 2e-capture. The amplitude of admixture is = eE<2p|r|2s>/, E being the laser
strength, and e — the electron charge. = 6.65keVequals the difference of the 2p3/2-2s-levels
and the energy of the laser photon hl, respectively.The calculated value of the matrix element
<2p|r|2s> = 22 keV-1. Acceleration factor of 12 arises due to the presence of the 6p electrons
together with the 2s holes. Supposing = 1, one finds E109 V/cm.Then the gain due to absence
of the Breit-Wigner factor is (/ (G/2))2 = (6.87 / 0.0038)2 = 2.8x106, where G = 7.6 eV
is the total width of the 2s-2 state.As a result, the rate doubles already at E = 400 V/cm,
or irradiation power P= 4x106 W /cm2.Such fields are availableat X-ray free-electron lasers,
whose development have seen the rise during the last two decades, such as the gamma factory
at CERN [2] or tunable soft X-ray sources, like Linac Coherent Light Source with gigawatt
power [3], and others.

References

[1] F. F. Karpeshin. Prompt Nuclear Fission in Muonic Atoms and Resonance Conversion,
Saint Petersburg: «Naukas, 2006.

[2] D. Budker et al. Ann. Phys. (Berlin) 534, 2100284 (2022).

[3] Joseph Duris et al., Nature Photonics: www.nature.com/naturephotonics, DOI: https://doi.org/10.1038 /s41566-
019-0549-5.
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Metallic ion beams development with ECR ion sources at
FLNR JINR
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Corresponding Author: bondarchenko@jinr.ru

The research program of Flerov Laboratory of Nuclear Reactions (JINR) in the synthesis of
Super Heavy Elements and in applied research requires the production of intense accelerated
beams of solid materials. Constant developments are being made to broaden the range of
available beams for physics.

In this paper we report the results of production Al and Ti ion beams with different methods.
The experiments were performed with DECRIS-2M and DECRIS-PM ion sources at ECR test
bench and at the DC-280 cyclotron.
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Laser-spark source of intense ion fluxes for accelerators

Author: Anton Isaevore

Co-authors: Alexander Shikanov '; Konstantin Kozlovskij '; Evgeny Vovchenko '; Sergey Polozov %
Andrey Melekhov !

1 National Research Nuclear University "MEPhI
> NRNU MEPhI

Corresponding Author: isaev@lenta.ru

It is reported about the beginning of an experimental study of a high-current discharge in a
vacuum with a duration of less than 100 ns initiated by laser plasma. Measurements of the
discharge current, neutron output, and ion fluxes by collector technique are given. When the
discharge current reaches 40 kA, dips of up to 30% of its full amplitude are observed at the
front of the current pulse.
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Pulsed dipole magnets for the Booster - Nuclotron transport
line of the NICA complex: parameters, design, measurement
results

Authors: Ivan Okunev™°"; Alexander Batrakov'; Anton Pavlenko *; Konstantin Shtro'; Sergey Sinyatkin';
Igor Ilyin'; Andrey Zhuravlev'; Nikolay Nefedov'

! Budker Institute of Nuclear Physics of Siberian Branch Russian Academy of Sciences (BINP SB RAS)

Corresponding Author: i.n.okunev@inp.nsk.su

The paper presents the details of the development, manufacturing and measurement features
of pulsed dipole magnets for transporting the ion beam from the Booster to the Nuclotron of
the NIKA complex. The transport line has a complicated geometry and bends the ion beam in
three planes. Methods for refining magnets at the manufacturing stage based on the results of
measurements, as well as the features of the operation of such magnets, are discussed. Finally,
a comparison of measurement techniques with Hall sensors and inductive coils is presented.
The parameters of the electronics developed for measurements of pulsed dipole magnets are
given in short form.
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Development of program packages for simulation of electron-
optical systems

Author: Andrey Ivanov?
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! Budker INP SB RAS
Corresponding Author: avi_nsk@mail.ru

Program package WinSAM has been developed in BINP and is actively used now for calculating
of electron-optical systems with space charge dominated beams, such as electron guns, collectors,
accelerator systems, etc. The article describes the work aimed at further improvement of
the package. The main efforts were aimed at improving and accelerating the calculation of
long systems with intense beams. To do this, a module was included in WinSAM that allows
calculations using PIC method with series representation of external fields, which allowed to
drastically reduce the calculation time while maintaining the required level of accuracy. An
example of calculating a long accelerator system is given. In addition, a transition was made
to multithreaded computing using the OpenMP standard.
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GUN TIMER module for fine synchronization and triggering
of the SKIF linac RF gun modulator
Author: Evgenij Bykov!

Co-authors: Alexander Batrakov 2; Evgenij Kotov ; Anton Pavlenko %; Nikita Shchegolkov

! BINP
2 Budker Institute of Nuclear Physics of Siberian Branch Russian Academy of Sciences (BINP SB RAS)

Corresponding Author: e.v.bykov@inp.nsk.su

The Gun Timer module is intended to solve the following tasks:

- generation of trigger pulses for a modulator that opens the cathode assembly of the RF gun;
- phase tune of these pulses relative to the frequency of 178.5 MHz with an accuracy of less
than 5 ps and the same phase noise;

- generation a train of pulses, spaced in time relative to each other as necessary to fill different
Booster separatrices.

The report describes the structure of the module its feature and functioning. In conclusion,
the main characteristics and some details of engineering software are given.

Young scientist paper:

No

Heavy Ions Accelerators / 32

The results of four years of operation of the base facility of the
Factory of Superheavy Elements - the DC-280 cyclotron

Author: Andrey Protasov'
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B Jlaboparopun simepubix peakmuu uMm. I H. @aeposa 3a mociennne 20 jieT CHHTE3UPOBAIN
[ITh HOBBIX JIEMEHTOB, 3aBEPINAIOIINX CeIbMOI 11epuo Tabauipl Mengeneesa.

B 2019 romy c 1esibi0 paciiupenusi BO3MOXKHOCTE 1 TOBbIIIeHNs 9P dEKTUBHOCTH [TPOBE/IEHUST
9KCIIEPUMEHTOB 10 CHHTE3Y U U3YUEHUIO sSIePHO-DUINIECCKUX U XUMUIECKUX CBOWCTB CBEPXTS-
JKEJTBIX 9JIEMEHTOB Obla 3amymieHa Pabprka CBepXTsIKebIX JIEMEHTOB, 0A30BOM YCTAHOBKOIM
KOTOPOI SABJISETCsI CUJIBHOTOYHBIN M30XPOHHBIHN 1uKa0TpoH JII1-280.

B crarpe OynyT mpencTaBiieHbl TapaMeTPhl YCKOPUTEIS, €r0 OCOOEHHOCTH, PE3YJIbTaAThI IKC-
[IEPUMEHTOB 110 ITOJIyYeHUI0 BICOKOMHTEHCUBHBIX 1yuKkoB noHOB 54Cr, 48Ti, 48Ca, pabor 1o
u3ydeHuto Biaustaus flat-top cucreMbl Ha KauecTBO BBIBEIEHHOIO IIyUKa, a8 TaKKe IIPODJIEMBI, C
KOTOPBIMU MPHUIIIOCH CTOJIKHYTHCS B MIPOIECCE IKCILIYATAIINN ITUKJIOTPOHA.
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Reconstruction of the RF power supply system of the U400M
cyclotron

Author: Kirill Verlamov™em®

Co-authors: Dmitry Belozerov '; Igor Kalagin *; Kirill Gikal ; Nikolay Pchelkin ?; Vasiliy Semin *;

Viktor Sokolov %; Vladimir Buzmakov *

' JINR
* FLNR
3 Jinr
Corresponding Author: verlamov@jinr.ru
The U400M cyclotron complex has been operating at FLNR JINR since 1992. Since 2020,

it has been undergoing modernization, which includes the reconstruction of the RF power
supply system for the cyclotron accelerating system.

Reconstruction of the RF power system includes:

e replacement of the old rigid coaxial line with a modern design;
e calculation and manufacture of higher harmonics filter;

e calculation and manufacture of a device for matching the rigid
coaxialline with a resonant system;

e calculation and manufacture of a capacitive trimmer for automatic
frequency adjustment of the resonant system,;

e calculation and replacement of an interstage broadband matching
device.

The paper presents the results of calculations and the results of measurements of the finished
elements of the system.

1. V. Kalagin et al., “Status of JINR FLNR cyclotrons”, in Proc. 14th Int. Conf. on Heavy
Ion Accelerator Technology (HIAT’18), Lanzhou, China, Oct. 2018, pp. 23-27.
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TexHu4decknii MpPOeKT CUCTEMBI JIMATHOCTUKU IIyYKOB MOHOB B
¢dazoBOM ITpOCTpPAHCTBE

Authors: Andrey Fofanov!; Upuna Msacaukosa'; Anekcannp Kmunos!; FOpuii laranos!; Banakun
Buaguvup’

! JSC «NIIEFA»
Corresponding Author: andreiinord@yandex.ru

[ToBbimenne TpeboBaHUT K COBPEMEHHBIM YCKOPUTEIHLHBIM KOMILIEKCAM TPEOyeT TOYHBIX JIaH-
HBIX 00 MHXKEKTHUPYEMbIX B YCKOPHUTEJIb MOHHBIX IyuKaxX. B jlaHHO# pabore mpejcrasiieHa
CHCTEMA IMATHOCTUKN MOHHBIX IIyIKOB IMO3BOJISIONIAT M3MEPSATH PACIPEIeIEHUue IACTUIL IIy KA,
B YeThIpeXMEPHOM (a30BOM IIPOCTPAHCTBE U €r0 SMUTTAHCHI C BBICOKON TOYHOCTHIO. B ocHOBe
CHCTEMBI JIEXKUT KJIACCUYIECKUN METOJI, OCHOBAHHBII Ha WMCIIOJIB30BAHUN JIByX [Iap OPTOrO-
HaJIbHBIX IeIeBbIX auadparm. Beumn paspaboransr: gjaboparopHas miaTdopMa, MeXaHu3Mbl
[IPOCTPAHCTBEHHOTO PETyJUPOBAHUS KOJTUMHUPYIONUX YCTPOUCTB ¢ BBICOKOW TOYHOCTBIO, JIaT-
YUK TOKA MOHHOI'O IIyYKa U aJITOPUTM IIOJIYUEeHUsS IKCIEPUMEHTAJIBHBIX JAHHBIX B PEXKUME
«online» m mx aBTOMaTH3MpPOBaHHOU 00paboTku. IIpuBoAATCH PE3YIBTATHI IPEIBAPUTEIBHBIX
WCIIBITAHWI OCHOBHBIX Y3JIOB Pa3padaThiBAEMON CHCTEMBI U OOCYKIAIOTCS TEPCIIEKTUBBI €€
pa3BUTHUSI.
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Project of a linear electron accelerator for the study of
photonuclear reactions

Authors: Andrey Ermakov°"®; Maxim Borisov!; Alexander Kuznetsov?; Vadim Khankin®; Vasiliy
Shvedunov®; Dmitriy Yurov®

Y Faculty of Physics Lomonosov Moscow State University, Moscow, Russia

2 Faculty of Physics Lomonosov Moscow State University, Moscow, Russia Skobeltsyn Institute of
Nuclear Physics Lomonosov Moscow State University, Moscow, Russia

3 Skobeltsyn Institute of Nuclear Physics Lomonosov Moscow State University, Moscow, Russia Laboratory
of electron accelerators MSU Ltd, Moscow, Russia

Corresponding Author: a_ermak1978@mail.ru

SINP MSU is developing an electron accelerator for fundamental and applied research on
photonuclear reactions in the giant dipole resonance region. An electron beam with an average
current of up to 100 A, an energy tunable in steps of about 100 keV in the energy range from
5 to 40 MeV, generates bremsstrahlung used to measure the yield of photonuclear reactions by
the induced activity method using a germanium detector. The report presents the results of
accelerator calculations and describes its main systems.
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IIEPBBIE OQKCIIEPUMEHTBI 110 9JIEKTPOHHOMY OXJIA-
2KJIEHNIO MOHOB B BYCTEPE NICA

Author: A.C. Ceprees!

Co-authors: Igor Meshkov ?; M.. Bpsisrynos °; Vladimir Shpakov *; Vasily Parkhomchuk °; B.A.
JleGenes '; A.B. By6ueit °; 10.B. IIpokodsuues !; B.B. Pesa ?; C.B. Ceménos '; P.B. Tumonus *
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B nmanHOil pabore mpeicTaB/IeHbl PE3YJIbTaThl UCIIOJIB30BAHMS CUCTEMBI 3JIEKTPOHHOI'O OXJIa~
XKJIeHUsT CHHXPOTPOoHA “Bycrep” B 4eThIpéx ceaHcax myCcKOHAJAMOIHBIX pabor 2020-2023 rr.,
Ha mWHXKeKnuoHHOoM Komiuiekce Kosutaiinepa NICA. Bouio mpoieMoHCTPpUPOBAHO OXJIazKIe-
HEe IIyukoB noHoB 2Helt, 1206+ 56 feldt p 124 X 28+ g Bycrepe Ha 9HEPrUM MHIKEKITHI
3.25 M»sB/uykion. B pabore jano onucanue napamMerpoB MOHHOTO M 3JIEKTPOHHOI'O IIYYKOB
U TPOIEAYDP HACTPOUKH ONTUMAJILHBIX 3HAUEHUNH SHEPTUH IJIEKTPOHHOIO IIYYKa CHUCTEMBI
OXJIAXK JICHMUSI.
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MEASURMENT OF THE PHASE DENSITY OF BEAM
BUNCHES FORMED BY A MICROWAVE CONTROLLED
ELECTRON GUN

Authors: Igor Siebolaev°"®; Yuri Chernousov’

b Hnemumym zumumeckoti xurnemuru u zopenus CO PAH
Corresponding Author: chern@catalysis.ru

Abstract

The results of measurements of the phase density (PD) of electron beam bunches formed by a
gun with microwave control of the injection current are presented. The beam formed by the
gun, consisting of a sequence of electron bunches, is collimated and deflected by the magnetic
microwave field of the resonator-deflector. A linear or annular beam scan is formed in the
registration plane. The deflector is excited at the bunch repetition frequency, or different from
it. In the first case, the PD of electrons in bunches is characterized by the intensity of phosphor
fluorescence in the recording plane. When the deflector is excited at a frequency different from
the bunch repetition rate, picosecond current strobe pulses are extracted with a slit collimator,
and the envelope of the strobe pulse sequence which represents the PD of electrons in bunches
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is recorded using a Faraday cup and an oscilloscope. The influence of the amplitude of the
control microwave voltage of the gun grid on the PD of the formed bunches was found.
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COMMERCIAL CW MAGNETRON IN PULSED MODE
FOR ACCELERATOR TECHNOLOGY

Authors: Yuri Chernousov'; Igor Shebolaev¥ne

b Hnemumym zumumeckoti xurnemuru u eopenus CO PAH
Corresponding Author: chern@Qcatalysis.ru

In this article, we evaluate the possibility of using commercial 1 kW-range S-band CW
magnetrons in high-power pulsed mode for accelerator technology. It turns out these devices
in standard version have the superior pulsed performance: range of stable regulation of pulse
power with high efficiency up to 8 kW, pulse duration from 0.3 s to continuous mode, a
repetition rate of at least 1 MHz. The possibility of forming sequences of paired pulses with an
adjustable time shift from 1 s has been demonstrated. The parameters are provided both in
the free-running and in the injection-locking mode. Especially for measurements high-voltage
pulse power supply (PPS) with adjustable parameters was designed. On a passive resistive
load, the PPS provides output high voltage 4.0-5.2 kV, output current up to 3A in pulse and
0.5A in average mode, pulse duration from 0.1 ps, pulse edges less than 0.1 ps, repetition rate
up to 1 MHz. The investigated CW magnetrons in the pulsed mode can be used in microwave
technology, accelerator technique, and for scientific purposes.
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NUMERICAL STUDY OF THE RESONANCES IN GATCHINA
ISOCHRONOUS CYCLOTRON C-80

Author: S.A. Artamonov!

Co-authors: D.A. Amerkanov !; EM. Ivanov !; V.A. Tonkikh *

Y NRC "Kurchatov Institute PNPI
Corresponding Author: artamonov_sa@pnpi.nrcki.ru

Pabora mocBsiimena HEKOTOPBIM ACITEKTAM MOJIEJIUPOBAHNS TUHAMUKN IIY9KA YCKOPSIEMBIX OTPU-
[ATeJIbHO 3aps2KEHHBIX HOHOB BOJIOPOJIa B HOBOM M30XPOHHOM IUKJIOTpoHE 11-80, mocTpoerHOM
B ['aTunnue. [{ukroTpon Hare/leH HA TPOU3BOJICTBO PAInOMapMIIPENIapaTOB M HA IIPOBEIEHUE
Ha HEeM IPOTOHHON JIyYeBOH TepaIlny OPraHOB 3PEHUs U MMOBEPXHOCTHBIX (DOPM paKa KOXKU.
IIpu stom nuknorpon 1-80 moskeH moctaBiagaTh myukn nepeMennoit sueprun 40-80 M»sB na 4
MUIIIEHHBIE CTAHIH JJIsI TPOM3BOACTBA N30TOMOB M OJHOBPEMEHHO IIPOBOJIUTD CEAHCHI T€PAITAN
pu sHeprun mydka 70 MsB.

B pabore paccMOTpeHbI BCe PE30HAHCHI JI0 4-T'0 TOPsIIKa BKIIIOUUTEILHO, KOTOPhIE BCTPEYAIOTCS
B paboueit obacTu MUKJIOTPOHA TpH yckoperun. OHU ObLIN U3Y49€Hbl YUCIEHHO C MCIOJIb30Ba-
HreM KapT MaruuTHOro mouis 11-80, mo/iydeHHbIX B pe3yabTaTe MarHUTHBIX U3MEPEHHil.
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MULTIPURPOSE SOFTWARE FOR ACQUISITION AND

PROCESSING OF OPTICAL SIGNALS FROM BEAM PROFILE
MONITORS AT INR LINAC

Authors: Alexander Titov'; Sergei Gavrilov'; Ivan Polonik?

L Institute for Nuclear Research of the Russian Academy of Sciences, Moscow Institute of Physics and
Technology (National Research University)

Corresponding Author: aleksandr.titov@phystech.edu

During the past few years beam induced fluorescence monitor and several scintillation screens
were implemented at INR RAS linac to solve new beam diagnostics tasks. Multipurpose
software for acquisition and processing of the beam images produced by these monitors and
beam cross-section monitor was developed at INR. The software kernel for industrial cameras
control, image acquisition and calibration is described in this paper. The features of software,
which were developed for different beam monitors, and advantages of their use are discussed.
Various experimental data from different profile monitors is presented.
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What can bent crystals do on modern accelerators

Authors: Alina Vasilyeva'; Aleksandr Afonin'; Mikhail Chesnokov!; Yurii Chesnokov'; Andrey Yanovich!

Y NRC "Kurchatov Institute IHEP, Protvino
Corresponding Author: vasilyeva-agQihep.ru

The article presents new applications of curved crystals in accelerator science, which can
stimulate new experi-ments in high-energy physics: a new type of beam lines for positive
secondary particles, the production of high-energy neutrino beams, and the crystal muon
collider. Proposals were formulated for the use of crystals in large hadron colliders, which
were confirmed by experimental studies both at CERN accelerators and at the domestic U-70
accelerator.
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Production of a beam of high-energy particles with a small
angular divergence using a system of two focusing crystal
devices

Authors: Alina Vasilyeva®; Mikhail Chesnokov!; Yurii Chesnokov!; Mikhail Kostin'; Viktor Pitalev';
Igor Poluektov'; Yurii Sandomirsky’; Andrey Yanovich®

L NRC "Kurchatov Institute IHEP, Protvino

Corresponding Author: vasilyeva-ag@ihep.ru

In the TeV range of energies, it becomes difficult and very costly to control particle trajectories
using electro-magnets to obtain extracted beams at accelerators. For these purposes, high-
gradient devices based on curved crystals are more suitable. These crystals can work as
ultra-strong lenses with a focal length of less than 1 m, with an equivalent magnetic field of
1000 Tesla. In this work, we implemented a scheme for the formation of a divergent beam with
an energy of 50 GeV by two focus-ing crystals placed in series to create an axially symmetric
beam with a small divergence of 30 rad in both the hori-zontal and vertical planes. One of the
promising applica-tions of such a scheme is the creation of high-energy neutrino and muon
beams.
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THE RF PARAMETERS OF RFQ
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Corresponding Author: selesnev@itep.ru

The new linac for A/Z = 8, output energy 4 MeV /u and 10 mA current is under development
at NRC “Kurchatov Institute”. The linac consists of Radio-Frequency Quadrupole (RFQ) with
operating frequency 40 MHz and two sections of Drift Tube Linac (DTL) with operating
frequency 80 and 160 MHz, correspondently.

The 11 meters long RFQ is based on a 4-vane structure with magnetic coupling windows in
order to avoid a risk of excitation of dipole field components inherent in a conventional 4-vane
resonator. The paper presents results of the radio-frequency (RF) RFQ design.
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THE RF PARAMETERS OF DTL 1
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Corresponding Author: selesnev@itep.ru

The new linac for A/Z = 8, output energy 4 MeV /u and 10 mA current is under development
at NRC “Kurchatov Institute™ITEP. The linac consists of Radio-Frequency Quadrupole (RFQ)
with operating frequency 40 MHz and two sections of Drift Tube Linac (DTL) with operating
frequency 80 and 160 MHz, correspondently.

The DTL 1 consists of 12 2-gaps quaterwave cavities. The paper presents results of the
radio-frequency (RF) DTL 1 design.
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THE RF PARAMETERS OF DTL 2
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Corresponding Author: selesnev@itep.ru

The new linac for A/Z = 8, output energy 4 MeV /u and 10 mA current is under development
at NRC “Kurchatov Institute™ITEP. The linac consists of Radio-Frequency Quadrupole (RFQ)
with operating frequency 40 MHz and two sections of Drift Tube Linac (DTL) with operating
frequency 80 and 160 MHz, correspondently.

The DTL _ 2 consists of 28 5-gaps IH cavities. The paper presents results of the radio-frequency
(RF) DTL _ 2 design.
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Optimization of permanent magnets hexapole parameters for
ECR type ion sources

Author: Dmitry Pugachev?
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Loginov ?; Vladimir Mironov ?; Konstantin Kuzmenkov ®; Andrey Protasov '; Kirill Berestov >
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2 FLNR JINR
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Corresponding Author: pugachev@jinr.ru

The purpose of this work is to search for the optimal design and arrangement of magnets to
ensure the correct and uniform distribution of the magnetic field in the plasma chamber of
the ECR source, using the DECRIS-5M source as an example.

In this paper we investigate the influence of external magnetic fields created by solenoids
in the area of a hexapole magnet from the point of view of demagnetization, as well as the
selection of materials to minimize this effect. Also, we consider the influence of the material
choice on the service life of magnets.

Numerical simulations were carried out using the COMSOL Multiphysics software package. In
addition, we have carried out magnetic field measurements of the DECRIS-5M source hexapole
magnet. The results obtained can be used to improve the characteristics of existing ion sources
and for development of the new sources.
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Pazpaborka mmpokomnosiocHoro ycuanrteiss BY mormmaocT auia
MATAHNS CUHYyCHOTO OaHYepa muKJjgoTpoHa Y400M.

Author: Dmitriy Belozerov™e»®

Co-authors: Pavel Vinogradov !; Andrey Protasov '; Nikolay Pchelkin 2; Vladimir Buzmakov *; Kirill
Verlamov ; Vasiliy Semin *; Artem Lukianov *; Igor Kalagin *

L JINR
2 FLNR

Corresponding Author: bds@jinr.ru

Hukmaorpon Y400M, sto omna u3 6a3oBbix ycranosok JIAP OMAN. B 2020 roxy mauamach Mo-
JIEpHU3AIMS BCEX CUCTEM JIAHHOI yCTAHOBKM, B TOM YHCJIE BBIBOJ U3 SKCILIyATAIIH JIAMIIOBOIO
UCTOYHUKA UTanusa cunycHoro bamuepa «BPUT's. «BPUI's — 10 cymosoit mepematank KB
JMAa30Ha, CIIPOEKTUPOBAHHBIN B 60X ro/ilaXx IPONIJIOr0 CTOJIETHUS.

Bzamen «BPUI'»-a ObLT U3roToBJIEH MIUPOKOIIOIOCHBIH MOJIYIIPOBOIHUKOBLIN BY ycunnress.
O1mauTebHBIMA OCOOEHHOCTSIMI HOBOTO ycTpoiicTBa siisitorcst: Boicokuit KIT/I, orcyrcrue
DPE30HAHCHBIX IIelell, JOCTYIIHOCTh KOMIIOHEHTOB, IIUPOKUl JUANa30H pabounx 4acToT, IUCTAH-
[IMOHHBIN KOHTPOJIb [TAPAMETPOB YCUJINTE IS, KOMIIAKTHOCTb.

3a OCHOBY yCHJIMTEJBHBIX KACKAJIOB ObLIa B3ATa Tpoaykiusa «HaydHo-nccire10BaTesibCKoro
WHCTHUTYTa JIEKTPOHHOU TexHuKn». Cozmannpiii npororun BY ycusmresis ¢ BO3IyITHBIM OXJIa-
JKJIeHHEM ObLII CIIBITaH B Pab0YeM JIMAIIA30He YacTOT CurycHOro 6amdepa Y400M (11-+22 MT'n)
Ha 9KBHBaJeHTHYIO HArpy3Ky 50 u mosrydeno 400 BarT BpICOKO9ACTOTHOI MOIIHOCTH.

Young scientist paper:
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Posters II - Board: 037 / 48

Research of the accelerating structure of the linear electron
accelerator LINAC-200
Author: Konstantin Yunenko'

Co-authors: Valery Kobets !; Alexei Barnyakov ?; Alexei Trifonov *

L JINR
2 BINP

Corresponding Author: yunke@jinr.ru

Jannast paboTa IIOCBAIIEHA UCCIETOBAHUIO PE3OHAHCHON CTPYKTYPhI YCKOPSIOIMNX CEKIT
yekopurenst JINHAK-200 B nmporpammuoii cpege CST Studio. TIposoauiocs MojempoBanue
ISl PA3HBIX pabOvKMX yCJI0BUil KOHCTPYKIUKU, TO €CTh IIpu KoMHaTHO! Temieparype (T=20C)
U IIPY UCIIOJIb30BaHUM cucTeMbl TepMmocTabuimsanun (T=45C). D1u pe3ysnbrarsl Oy/IyT HyKHBI
[IpU HACTPONKE TEMIIEPATYPHOIO PEXKUMA JJIs CEKIUNA YCKOPUTEJIS.

Young scientist paper:

Yes

Posters II - Board: 125 / 49

O BamsgHUU cMeleHus pabodeii yacToTbl HA 3P PEKTUBHOCTH
YCKOPSIONIe CTPYKTYpbl yckopureas JIYI-200

Authors: Anarommit Cym6aes'; Urops Kupouknn’

Yousan
Corresponding Author: sumbaev@nf.jinr.ru

IIpencraBiensbl pe3yabTaThl AHAJIUTHIECKUX OIMEHOK M3MeHEHUs 3D(MEKTUBHOCTH yCKOPSIONIEH
CTPYKTYPBI U YCKOPSIIOIIEH CHCTEMBI B I[eJIOM TIpu cMerrernu pabodeit wacrorsl CBY cucrembr
JIMHETHOrO 3JIEKTPOHHOI'O yCKopuTeJisi ¢ Oeryieit Bojuo#t 10 cM guamaszona.. B mopsiake
BepUMUKAINH IOy YEHHBIX OIEHOK ITPOBEJIEHBI M3MEPEHNS SHEPIreTUIeCKAX XaPAKTEPUCTUK
IIy9IKa 3JEKTPOHOB IIPU MU3MEHEHWH YaCTOTHI 3aJ1afoliero remeparopa y ucrodnmka CBY
MOIIHOCTH U TTOJI00Pe COOCTBEHHBIX YaCTOT pe30HATOPOB cucteMbl Komnpeccun CBY moraOCTH
yekoputrens JIVI-200 yecranoku TPEH O6bennaéHHOrO MHCTATYTA SITIEPHBIX UCCJIETOBAHUN

(r. dyGHa).

Young scientist paper:

No
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Control System for a Heavy Ion Laser Source at Synchrotron
Complex ICCR
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Author: Sergey Barabin®

Co-authors: Dmitry Liakin '; Andrey Orlov *; Anton Losev '; Igor Chrisanov !; Alexandr Shumshurov
L Yuriy Satov '; Alexandr Kozlov !; Timur Kulevoy !

' NRC KI - KCTEP
Corresponding Author: barabin@itep.ru

The article describes the control system for a laser source of heavy ions. The control system
has a hierarchical multilevel architecture, determined by the hierarchical structure of the laser
ion source, and is a part of the control systems of the linear heavy ion injector and the entire
synchrotron complex. The article describes the basic requirements for the control system and
the general principles of its construction, and the circuitry and software solutions selected in
accordance with these requirements and principles, such as: organization of data exchange
between individual nodes in the automated control system; determination of algorithms for
working with individual devices and subsystems of the ion source, and with the ion source as a
unified system; selection of types and structural schemes of controllers of individual subsystems.
The hierarchical structure of the automated control system and control subsystems for all the
main devices of the laser source are also described.

Young scientist paper:

No

Posters I - Board: 050 / 51

Experimental study of the energy spread in an accelerated
beam under various operating modes of the DC-280 cyclotron

Author: Artem Lukianov!

Co-authors: Igor Kalagin !; Vasiliy Semin !; Kirill Gikal ; Andrey Protasov !; Denis Yakovlev !; Pavel
Vinogradov *

L JINR
Corresponding Author: lukianov@jinr.ru

OcHoBHast 3aja4a 1uKjI0TpoHa JII11-280 — BBIOIHEHIE JOJINOCPOYHON IIPOrPaMMBbI HCCJIEI0Ba~
HU, TPOBOJAUMBIX Ha ycraHoBKax ®Pabpuku cBepxrszkesbix tementos (CTD) ¢ npumenenuem
BBICOKOMHTEHCUBHBIX I[yYKOB MOHOB, HAIIEJEHHBIX KAK HA CUHTE3 HOBBIX 3j1eMeHTOB (Z119),
TaK U HA JIETAJIbHOE U3y4YeHUe s/1epPHO-(PU3NIECKUX U XUMUIECKUX CBOMCTB paHee OTKPBITHIX
112-118 s1eMeHTOB.

O/tHO¥ M3 BaXKHBIX XapaKTEPUCTHK YCKOPEHHOTO MyYKa SBJISETCS SHEPreTHIecKuil pa3dbpoc.
B crarpe OynyT npencTaBieHbl pe3y/IbTaThl UCCIEIOBAHUS 3aBUCUMOCTH SHEPreTHYECKOIO
pa3dpoca OT pa3HBIX UHTEHCUBHOCTEH yCKOPEHHOTO MmydKa noHOB 40Ar, a Tak»Ke BIMSHUE HA
umero Quar-Torr cucremsl.

Young scientist paper:

Yes
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Renewed calculation results of electron cloud problem at the
NICA Collider

Author: Victor Smirnov!

Co-authors: Igor Meshkov ?; Oleg Orlov *; Alexey Sidorin *; Alexandr Philippov *

Y Joint Institute for Nuclear Research

2 Chief scientist
Corresponding Author: vsmirnov@jinr.ru

Currently the assembly and stage-by-stage commissioning of the NICA Collider is being
at the Joint Institute for Nuclear Research (Dubna, Russia). The most of beam dynamics
calculations has been completed. But at the same time the new experimental results about
the beam vacuum chambers materials and its coatings has been appeared and this chambers
to be planned for Collider vacuum system using. Also, the possible in scenario changes of
Collider beam accumulation could require new estimates and calculations of the electron
clouds problem.

The calculations result of electron clouds production with taking into account new experimental
dependences for secondary electron emission yield coefficient of the Collider vacuum chamber
material is presented in this paper.

Young scientist paper:

No

Posters I - Board: 096 / 53

Femtosecond Relativistic Electron Bunch Compression and
Diagnosis using Terahertz-driven Resonators

Authors: Yang Xu!; Yifang Song™°"®; Cheng-Ying Tsai“°"°; Xiaofei Li™°"®; Zhengzheng Liu™°"°; Kuanjun

Fan!

b Huazhong University of Science and Technology
Corresponding Authors: kjfan@hust.edu.cn, d201980409@hust.edu.cn

Ultrafast electron beams lengthening and time jitter severely degrade the temporal resolution
in electron-laser applications, such as ultrafast electron diffraction (UED). In recent years,
terahertz-driven devices have shown great potential in beam manipulation and diagnostics.
This paper reports an all-optical method for compressing and characterizing a 3 MeV electron
beam using single-cycle terahertz radiation. A THz buncher longitudinally compresses the
electron beams, and the resulting shortest bunch length and arrival time are measured using a
transverse THz field in a downstream terahertz slit. Particle tracking simulation shows that
the bunch is compressed more than 13 times from 54 fs to 4 fs, and the arrival time jitter
is reduced from 100 fs to 21 fs. This method effectively manipulates the beam longitudinal
phase space, compresses the beam length, and suppresses the time jitter. It is expected to
significantly impact ultrafast science and be applied in other accelerator applications.

Young scientist paper:

Yes
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Posters I - Board: 004 / 54

Koa nas moseupoBaHus MepexoHOro u JupakiinoHHOTO
M3JIyYeHUil OT MeTaJUIMIeCKNX MUIleHell KOHeYHbIX pa3MepoB
C ITPOM3BOJILHBIMU (popMaMu

Authors: Dmitry Shkitov'; Marzhan Toktaganova'

L National Research Tomsk Polytechnic University

Corresponding Author: shkitovda@tpu.ru

Iepexoanoe u qudpaximonnoe uziydenus (I11/1) umeer HECKOIBKO NIPUMEHEHUT B IUATHO-
CTHKE XapaKTEPUCTUK ITyIKOB 3aPs?KEHHBIX JACTHUIL YCKOPUTEJIEH, TAKIX KaK IJINHA CTYCTKA,
MOTIepPevYHbIE PA3MEPhl CIYCTKOB U SMUTTAHC. JTO H3JIYIEHUE BOSHUKAET, KOTIA 3aPIrKEH-
HbIE€ YACTUIIBI IIEPECEKAIOT WJIN JBUKYTCS PSIOM C MuIIeHbo. OIHAKO 10 CUX 0P He OBLIO
CIIEIUAIBHBIX KOJOB iyt MonenupoBanus [IU u IV or pasubix Tunos muiieneit. Bee ucciemno-
BaTeJN JOJKHBI OBLIN pa3padaTbiBaTh CBOU COOCTBEHHBIE YNCICHHBIE KOIbI MJIM MCIIOIb30BATh
aHAJIUTHIECKNE (DOPMYJIbI, KOTOPBIE MOJIyYEHbI TOJIBKO JJisi HeOOJIBIIOrO 9HC/Ia, CIyIaeB U C
PUOTNKEHUSIMH.

B s10ii pabore 1npecTaBiIeH YUCAEHHbIH KO/ (CKPUIT) JIJIs PACYETA CIIEKTPAJIBHBIX M YIJIOBBIX
csoitct [N u IV oT MeTatmaecKux MUIIeHedl ¢ KoHeIHbIMI pasmepamu. Iloaxom K pacuéry
B KOJIe OCHOBAH Ha MeTojie 0O0OIIEHHBIX TTOBEPXHOCTHBIX TOKOB. B oTyimvane oT mpeIbayIiei
BEPCHUM KOJIa, Pa3pabOTaHHON IS IJIOCKUX MUIIEHEeH, 3Ta Bepcus Oblaa MOIUMUIMPOBAHA JIJIsT
pacdéToB OT MUIIEHEN C KPUBOJUHEHHBIMU TTOBEPXHOCTSIMU.

IIpoBepena m moATBEPKIECHA TPUMEHIMOCTD 3TOT'O METOA JIJIsT PACUETa OT PAa3HBIX MUIIEHEN,
U SBHBIM 00pPa30M ONUCAHBI OIPAHMYEHUs JIsi KaxK ol Mumrenu. JlobaBeHa BO3MOXKHOCTD
pacuéra XapaKTEePUCTUK H3JIyIeHHUs OT W30THYTHIX MUIICHE, HApUMep MapaboIMmIecKuX.
Takke peasm3oBaH y4éT KOrepeHTHOCTH u3irydenus. Popm-pakTop MOXKeT ObITh BBIUUC/IEH
JJIS. IPOU3BOJIBHOTO HOPMAJIBbHOI'O PACHPEAESJICHAS IIy9YKa C IIPOU3BOJIbHBIMU ITapaMeTPaMU C
OJINHAKOBOI 3Heprueil 4acTull,.

Young scientist paper:

No
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Vacuum insulated tandem accelerator VITA and its applications

Authors: Aleksey Koshkarev'; Anna Kasatova'; Anna Shuklina?; Anton Kuznetsov®; Dmitrii Kasatov';

Evgeniia Sokolova'; Georgii Ostreinov!; Gleb Verkhovod!; Iaroslav Kolesnikov'; Ibragim Ibragim?; Igor

Sorokin'; Tuliia Taskaeva®; Ivan Shchudlo'; Marina Bikchurina'; Nataliia Singatulina?; Sergey Savinov'!;

Sergey Taskaev'; Tatiana Sycheva'; Timofey Bykov'; Viktoriia Konovalova'; Vyacheslav Porosev*

L Budker Institute of Nuclear Physics
2 Nowosibirsk State University
3 Nowosiborsk State University

4 Nowosibirsk State Technical University
Corresponding Author: taskaev@inp.nsk.su

An accelerator-based neutron source has been proposed and created at the Budker Institute
of Nuclear Physics in Novosibirsk, Russia. An original vacuum insulated tandem accelerator
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(VITA) is used to provide a proton/deuteron beam. The ion beam energy can be varied within
a range of 0.3-2.3 MeV, keeping a high-energy stability of 0.1 %. The beam current can
also be varied in a wide range (from 1 nA to 10 mA) with high current stability (0.4 %).
VITA is used to generate a neutron flux via the 7Li(p,n)7Be or 7Li(d,n) reactions, a-particles
through 7Li(p,a)a and 11B(p,a)aa reactions, 478 keV photons through 7Li(p,p’)7Li reaction,
and positrons through 19F (p,e+e-)160 reaction.

The facility is used

e to study radiation blistering of a metal irradiated with protons;

e for the development of boron neutron capture therapy including use in clinics;

e for the treatment of pets with spontaneous tumors;

e for the development of instruments and methods of dosimetry;

e for testing of new boron delivery drugs;

o for radiation testing and modification of promising materials and electronic devices, including
those for ITER and CERN;

e for studying the composition of films by back-scattered ions;

e for in-depth investigation of the 11B(p,a)aa neutronless fusion reaction;

o for studying neutron-induced luminescence of chemical compounds;

e for measuring cross sections and yields of nuclear reactions;

e to develop a compact source of fast neutrons;

e ctc.

The report will describe the VITA, present and discuss the results obtained, and declare plans.
This research was supported by Russian Science Foundation, grant No. 19-72-30005.

Young scientist paper:

No
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RESULTS OF RECONSTRUCTION OF U400M CYCLOTRON
MAGNETIC STRUCTURE

Author: Ivan Ivanenko!

Co-authors: Igor Kalagin !; Nikolay Osipov '; Vasiliy Semin '; Vladislav Zarubin !

L JINR
Corresponding Author: ivan@jinr.ru

U400M isochronous cyclotron was create on the base of U300 classic cyclotron and is under
operation at FLNR, JINR since 1996. U400M cyclotron is intended for accelerating the ion
beams with A/Z= 2.286 — 9 to energy W= 80 — 6 MeV /nucl. Cyclotron have H-type main
magnet with 4-meter pole diameter and 4 pairs of spiral type sectors. In 2022 year, the
reconstruction of cyclotron magnetic structure was held on. The reconstruction included the
replacement of magnet main coil, mapping and correction of cyclotron magnetic field. In
the frame of the mapping, the magnetic field was corrected to improve its average radial
distribution and to compensate the first harmonic. For cyclotron magnetic field mapping the
automatic measurement system, based on 14 Hall probes, was used. The results of magnetic
field mapping and correction are presented.

Young scientist paper:
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COBPEMEHHBIE KOMBMHNPOBAHHBIE CBEPXBBbI-
COKOBAKYYMHBIE HACOCHI JJId IOKII « CKD»

Author: Alexey Semenov!

Co-author: Alexander Krasnov 2

L BINP SB RAS
2 BINP

Corresponding Author: a.a.krasnov@inp.nsk.su

B nactosiimee BpeMs B BaKyyMHBIX CHCTEMaX YCKOpHUTEJeH 3apsKEHHBIX JaCTHUI BCE HAIlle
MIPUMEHAIOT KOMOMHIPOBAHHBIE CBEPXBBICOKOBAKYYMHBIE HACOCHI, T.€. HACOCHI Ha 0a3e Hepac-
MBLISIEMBIX T€TTEPOB U MAarHUTOPA3PSIHBIX HACOCOB B OJHOM Kopiryce. JlaHHBIII THI HACOCOB
OyaeT npuMeHAThes B cuaxporpone 4+ nokosienus: LIKIT « CKU®». B D CO PAH 6bun
M3rOTOBJIEH W MPOTECTUPOBAH MPOTOTUI KOMOMHUPOBAHHOTO HACOCA C OBICTPOTON OTKAYKH II0
Bomopoy 1000 s1/c. KoHcTpyKiust Hacoca, a TakyKe pe3yJIbTAThl U3MEPEHUH JIJIsl PA3IMIHBIX
ra3oB IPEJICTABJICHBI B JAHHOU CTaThE.

Young scientist paper:

No

SR and FEL sources 1 / 58

Status of the Kurchatov Synchrotron Radiation Source

Authors: A. Belkov'; A. Smygacheva'; A. Stirin'; A. Valentinov'; E. Kaportsev'; I. Kuzmin®; N.
Moseiko'; S. Pesterev'; V. Korchuganov'; V. Popov!; V. Ushakov'; Y. Fomin'; Yu. Krylov'

Y NRC Kurchatov Institute
Corresponding Author: a.g.valentinov@mail.ru

The Kurchatov synchrotron radiation source goes on to operate in the range of synchrotron
radiation from VUV up to hard X-ray. Maximal electron current achieves 150 mA at 2.5 GeV, up
to 12 experimental stations may function simultaneously. Improvement of the facility according
Federal Program of KSRS modernization is in progress. At the end of 2021 manufacturing of
third 181 MHz RF generator, new preliminary amplification cascades and new waveguides
for all three generators was completed in Budker Institute (Novosibirsk). Control system
modernization will be finished until the end of 2023. Also reconstruction of facility building
ventilation system was completed including machine tunnel cooling. Preparation for great
modernization of the whole facility according Federal Program for science infrastructure
development is underway.

Young scientist paper:

No
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Study of impurities accumulation in a thin lithium target by
an ion scattering spectroscopy
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Author: Marina Bikchurina¥°"®

Co-authors: Timofey Bykov !; Dmitrii Kasatov 2; Iaroslav Kolesnikov !; Evgeniia Sokolova !; Ivan
Shchudlo ?; Sergey Taskaev

! BINP
2 Budker INP
3 Budker Institute of Nuclear Physics

Corresponding Author: knkstdor@gmail.com

An accelerator based epithermal neutron source (VITA) is proposed, created and is functioning
at the Budker Institute of Nuclear Physics. VITA includes an originally designed tandem
electrostatic particle accelerator (vacuum-insulated tandem accelerator) to produce a monoenergetic
beam of protons or deuterons with energies from 0.3 to 2.3 MeV, currents up to 10 mA, and a
thin lithium target to generate a powerful neutron flow in 7Li(p,n)7Be and Li(d,n) reactions.
The facility is used to develop a boron neutron capture therapy and many other applications.
It is known from literature sources that heavy impurities in the composition of a lithium target
significantly decrease the neutron yield and make the target unusable. The purpose of this
work was to study the accumulation of impurities in a thin lithium target.

The elemental composition of the sample was determined by an ion scattering spectroscopy.
The composition of the lithium layer immediately after evaporation onto a copper substrate
was determined in the experiments. The interaction of lithium with air and the effect of the
impurities on the neutron yield were studied. The accumulation of impurities during proton
beam irradiation of the target at a beam power density of 1 kW /cm2 and up to 3.4 kW /cm2
was investigated.

This research was funded by Russian Science Foundation, grant number 19-72-30005, https://rscf.ru/project/19-
72-30005.

Young scientist paper:

Yes
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METHODs FOR CHARACTERIZING AN ECR ION SOURCE
USING A PEPPER-POT EMITTANCE METER

Author: Sergey Barabin®

Co-authors: Andrey Lukashin !; Dmitry Selesnev !; A. Zarubin !; Nikolay Vinogradskiy !; Timur
Kulevoy *

Y NRC KI - KCTEP

Corresponding Author: barabin@itep.ru

Ton sources often generate beams in which, in addition to the working type of ions, there is a
spectrum of parasitic charged particles that mask the main current and make it difficult to
correctly measure the source parameters. The article describes a technique for measuring the
characteristics of a working-type ion beam by separating it from a full beam from a source from
the measurements results by the pepper-pot method. The article describes an ECR ion source
and a measuring device, a technique for identifying and separating spots of various types of
ions from a scintillator image, calculating their characteristics, a method for identifying a
helium ion beam, and presents the results of measuring the characteristics of a helium ion
beam at the source output.

Young scientist paper:

Page 30



Russian Particle Accelerator Conference (RuPAC’23) Book of Abstracts

No

Posters II - Board: 107 / 61

Hekoropble 0COOEHHOCTH MCIIOJIB30BaHUA IeHePaTOPHOIi J1aM-
IIbl B AaHOAHOM MMIIYJIbCHOM MO/IYJIATOPEe

Author: Adolf Kvasha!

Co-authors: Alexander Feschenko *; Valery Zubets *

! Institute for Nuclear Research of RAS
Corresponding Author: feschenk@inr.ru

Pabors! o mosnepau3ay KaHa0B ycusaeHus cuctembl BY nuranus Hava bHONR YACTU YCKO-
puresist nonos Bogopona AN PAH BeayTcs HenpepbIBHO Ha MPOTSAKEHUH Y3Ke MHOTHX JieT. B
[IOCJIeTHIE TOJIbI OCHOBHbBIE YCUJINs OBLIIN HAIPABJIEHBI HA MOIEPHU3AINIO MOIIHBIX UMIIYIbC-
HBIX BBICOKOBOJIBTHBIX MOJIYJISITOPOB B CBSI3U C BBIHY2KJICHHON HEOOXOIMMOCTHIO IIPUMEHEHUS B
HUX TeHepaTopHbx Jjamn ['M-71A B KayecTBe MOYJISITOPHBIX BMECTO CHSITBIX C TPOM3BOJICTBA
Mo tystsiTOpHBIX jtaMit I'MU-44A. OcaoBHO# 1Tpo6IeMOit SIBISIOTCS TTPOOOU B MOJLYJISITOPHOM
JlaMIie, B OCHOBHOM WHUITUUPYEMbIe UCKPEHUsMU B aHajorudHoi jammne BY remeparopa, Ha
KOTOPYIO paboTaer MOmyIsaTop. B padore mpoBOauTCs aHAIM3 TPOIECCOB, MPOUCXOIAIINX IPU
BO3HUKHOBEHHUU IIPODOEB KAaK B CJIyYUae IPEPHIBAHUN UMITYJIbCA 3AIYCKA MOJYJIATOPA C IEJIHIO
MpeKparieHus Ipobosi, Tak u 6e3 Takoro npepbiBanus. Onucanbl JOpabOTKN KaK CXEMHOI'O, TaK
7 KOHCTPYKTHBHOI'O XapaKTepa, KOTOPbIE B KOMILJIEKCE ITO3BOJIUIIN CYIECTBEHHO CHU3UTh IaCcTO-
Ty ¥ IIOCJIEJCTBUS BOBHUKHOBEHHUs IIPOOOEB B MOIYJIATOPHOII JlaMIle HECMOTPs Ha HEN30eKHbIE
UCKPEHUS B JIAMIIE T€HEPATOPHOIT, 0OECIIEUNB TeM CaMbIM MPUEMJIEMBIHl YPOBEHb HAJIEZKHOCTH
pabors! cucrembl BY ninramnms.

Young scientist paper:
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STATUS OF NICA RF2 SYSTEM

Authors: Ermek Kenzhebulatov'; Alexey Kondakov'; Alexey Tribendis?; Alexander Zhukov?

Co-authors: Yuri Biryuchevsky '; Alexander Dranitchnikov !; Alexander Krasnov !; Yaroslav Kruchkov
!. Sergey Krutikhin !; Grigory Kurkin '; Andrey Martynovsky '; Natalia Mityanina 3; Sergey Motygin
s Anatoly Murasev *; Victor Petrov '; Evgeny Pyata !; Evgeny Rotov ®; Vladimir Tarnetsky *; Oleg
Brovko °; Alexander Malyshev °; Igor Meshkov ©; Evgeny Syresin ®; Alexei Zinkevich *

! BINP

2 BINP, Nowosibirsk State Technical University
3 BINP, Nowosibirsk State University

4 BINP, Novosibirsk State University

° JINR
8 JINR, Saint-Petersburg State University
" Triada-TV

Corresponding Author: kendjebulatov@mail.ru

B nacrosituit Mmoment noBocubupckum A D u3roroBieHbl, HCOBITAHBI U OTIIPABJIECHBI 3aKa3-
YUKy BCe BOCeMb pe30HaTopoB cucreMmbl B2 juis kosutaiinepa NICA, crposierocst B OAN
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(dy6Ha). Yerblpe pe30HATOpA HUXKHErO KOJIbIA KOJIAiiiepa yCTAHOBJIEHBI HA CBOM MECTa
B TOHHeJe. UeTbIpe Pe30HATOPA BEPXHErO KOJIbIIA IIAHUPYETCS YCTAHOBUTH OceHbIo 2023
r. TBepmoTebHBIE PAIMOYACTOTHBIE YCUIUTEIN MOITHOCTH, Pa3pabOTaHHbIE HOBOCUOUPCKOIT
roMmmanwueii “Tpuanga-TB”, ucnosnb3yroniumecs st BO30y XK ieHust pesoHaTopoB BYU2, mosiHOCTHIO
n3rorosyiensl, xpausatcs B OUAN u roToBel K MOHTaXKYy.

Young scientist paper:

Posters II - Board: 063 / 63

Auxiliaries automation for 15 keV neutral beam injector

Author: Vladimir Oreshonok™°"®

Corresponding Author: v.v.oreshonok@inp.nsk.su

A positive ions (hydrogen, deuterium) neutral beam injector with low 15 keV energy, though
having 150 A peak current, has been developed at BINP for the aims of plasma heating in
open magnetic traps and compact tokamaks. The injector auxiliaries include: gas manifold
pressure regulation system, vacuum system, cryopumps refilling system. The automation
algorithms are provided by in-house designed programmable logic controller with four channel
asynchronous interface. At the fieldbus level there are industrial remote I/Os and instruments
with RS-232/485 physical interfaces. A human-machine interface is presented either by the
programmable logic controller front panel display menu, or software interface, designed in
LabVIEW.

Young scientist paper:

No
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Hogeiimmne monesm yckopuredieit 9JIB ¢ sneprueit mo 4 M»>B

Authors: Denis Vorobev?!; Nikolay Kuksanov!
Co-authors: Evgeny Domarov *; Yuri Golubenko !; Alexey Korchagin !; Rustam Salimov !; Sergei

Fadeev !; Ivan Chakin !; Alexeu Semenov !; Alexander Lavrukhin *; Yulia Potapova !

! Budker Institute of Nuclear Physics
Corresponding Authors: d.s.vorobev@inp.nsk.su, n.k.kuksanov@inp.nsk.su

B nokijiazie paccMaTpuBarOTCs HOBbIE MOJien yckopureseit cepun DJIB: DJIB-15 ¢ makcumasib-
HoIt sHeprueit 10 3 MaB, 9JIB-16 ¢ makcumasbHoit sHeprueit 10 4 MsB u yckopurens 9JIB-18,
¢ smeprueit 10 2 M»sB. Jlanbr meranu o mporecce MPOEKTHPOBAHKS, PACIETa U PA3PAOOTKH.
PaccmarpuBatorcst 0COOEHHOCTHU SKCILTYATAITUN U BBIBOJA Ha paboune mapamerpsl. [lomumo
9TOTO yEeJIsIeTCs] BHUMAHIE TEKYIIEMY COCTOSIHUIO JIEJI CBSI3aHHBIX C YCKOPUTEJISIME 3JIEKTPOHOB
cepun DJIB: pazpaboTKoii, UCCIeOBAHUSIMU, IIPUMEHEHIEM U ITOCTABKAM.
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BbI1COKOBOJIBTHBIN NCTOUYHUK MUTAHUSA AJs TaHJIEM-YCKOPUTEJIs
BH3T, amaraoctuka mpoboeB, 1 NTOru HAOJIIOJeHNd 3a MOoBe-
JeHUEeM MCTOYHUKA MOCJe JBYX JieT padoThI.

Authors: Denis Vorobev!; Nikolay Kuksanov!

Co-authors: Evgeny Domarov ; Sergei Fadeev !; Yuri Golubenko !; Alexey Korchagin *; Ivan Schudlo !;
Igor Sorokin 2

! Budker Institute of Nuclear Physics
* BINP

Corresponding Authors: n.k.kuksanov@Qinp.nsk.su, d.s.vorobev@inp.nsk.su

B nmokname paccmarpuBaioTcs 0COOEHHOCTH IKCIIIYATAIINNA BHICOKOBOJIBTHOTO MCTOYHUKA, JIJIsT
TaHIeM-yCKOpuTeJs ucrounnka HeifirponoB BH3T mociie aByx Jier paborsl. Onucanbl 0cobeH-
HOCTH BaKyyMHBIX U I'a30BbIX IIPOOOEB, MOBEJIEHNE UCTOYHUKA U CUCTEMbI YIIPABJIEHUS IIPU
TaKUX MPODOLX.

Young scientist paper:

Accelerator applications / 66

OINITUMUBAIINSA YVHUKAJIBHON YCTAHOBKU “YHY-
9JIB 6” C HEJIBIO ITOBBIINEHN A MOIITHOCTHW /10 100
KBT U1 ITPOBOAVMMBIE SKCITEPEMEHTBI HA YCTA-

HOBKMUE IT10 ITIOJIYYEHIIO HOBEIX TEXHOQJIOTUN 1
MATEPMNAJIOB HA S9HEPI'IN OT 1,4-2,5 M3B.

Author: Evgeny Domarov™°"®

Co-authors: Denis Vorobev '; Mikhail Golkovski ?; Yuri Golubenko '; Alexey Korchagin !; Nikolay
Kuksanov '; Rustam Salimov !; Sergei Fadeev '; Ivan Chakin !

Y Budker Institute of Nuclear Physics
2 Budker Institute of Nuclear Physics SD RAS, Novosibirsk, Russia

Corresponding Author: e.v.domarov@inp.nsk.su

B AP CO PAH myist pa3paboTKu pa3indHbIX TEXHOJOTUIECKHUX IIPOIECCOB (DYHKIIMOHTPOBa-
Jla yHUKaJIbHAs HaydHad ycraHoBka (YHY DJIB-6), ¢ BbIIYCKHBIM yCTPORCTBOM CIIOCOGHBIM
BBIBOJIUTH B aTMocdepy ¢hOKyCHPOBAHHBIN 3JIEKTPOHHBIN IydoK ¢ sHepruei mo 1,4 MsB [1].
Jljisi psijia IPOIECCOB 3Ta IHEPIrHUsl FJIEKTPOHOB OKA3bIBAETCSI HEIOCTATOYHOI.

ITo sToit mpuwanrne YHY DJIB-6 6bu1a obopymoBana yckopuresnaeMm 3,ieKTpoHoB DJIB-8. Beut
[IPOBEJICH AHAJIN3 JUHAMUKHI 3JIEKTPOHHOTO IIyYKa B yCKOPHUTEJIbHOU TpyOKe DJIB-8, mnHnoi
2700 MM ¢ aneptypoit 100 mMm. Tax Ke yCIENTHO UCHBITAHO BBIITYCKHOE YCTPOWCTBO C ITOU
TpyOkoit. Cucrema BBIIYCKa IIy9IKa 000pyIoBaHa cucTeMoil auddepeHnnaabHOil BAKYyMHOM
OTKa4KM, 0DeCIIeInBaonias nepenas qasiaennii ¢ armocdepnoro qo 10-4 Ila B yckopuresbHOit
Tpy6Ke [2]. D10 M03BOINIIO BBILyCKaTh B arMocdepy chOKyCHPOBAHHBIN JIEKTPOHHBIH Iy I0K
¢ sneprueit or 1,4 1o 2,5 MsB u mmamerpom 3 MM Ha BBIXOJE BBIILYCKHOTO ycTpoiicTsa. do-
CTUTHYTa MOIIHOCTD Iy4yka 100 kBr.

B macrositiiee Bpemst Ha YHY 9JIB-6 pazpabarbiBatoTcsl CJIEAYIOIIE TEXHOJOIUU: TTPOU3-
BOJICTBO HAHOIIOPOIIKOB PA3JNIHBIX MATEPUAJIOB UCIIAPDEHUEM U3 PACILIABA, M3TOTOBJICHUE
JINCTOBBIX MATEPUAJIOB C KOPPO3MOHHOCTONKNM CJIOEM HA OCHOBE TUTAHA, IIOJIyYE€HUE BBHICO-
KOHTPOIUIAHBIX CILJIABOB Ha OCHOBAX W3 CTAJU M TUTAHA, CIIEKAHUE KEPAMUK PA3JIMIHOTO
Ha3HAYEHUS I10]T BO3/IEHCTBAEM MHTEHCUBHOI'O SJIEKTPOHHOT'O ITyYKa C BBHICOKON IMPOHUKAIONIEH
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criocobHOCTHIO [3,4,5,6,7,8]. st 91X TexHOMornit TpeGyeMast III0THOCTh MOIIHOCTH COCTABJISIET
1-50 kBt/cMm2.

[Mosry4aenst Tpu rpanTa ¢ ucrnosib3oBanneM ycranoBku Y HY DJIB-6 Ha BBIOTHEHHS CJIEYIOMINAX
pabor:

1. “BbICOKOHTpONUIIHbIE KEPAMUKY, CHHTE3NPOBAHHBIE METOJIOM HAIPEBA OBICTPBIMEU JIEKTPO-
Hamu Ha Bo3jyxe’. PykoBomaurens npoekrta ['siarazos C.A. Pabora Bemercs ¢ TITY CO PAH r
Tomck u AP CO PAH r. Hosocubupck.

2. “OKcIpecc TEXHOJIOTUsI PAJUAIIMOHHOTO CHHTE3a BHICOKOTEMIIEPATYPHON OKCUIHON KEePAMUKY
st porornkn’. Pykosoauresb npoekrta [lonucanosa E.®@. Pabora Bemercs ¢ TITY CO PAH
r Tomck u AP CO PAH r. HoBocubupck.

3. “Pa3paboTKa HAYYHBIX U TEXHOJIOTMIECKUX OCHOB IIPOEKTUPOBAHUST MHOTO]DYHKIIMOHATHHBIX
MMOKPBITHI C UCIOJIB30BAHUEM TEXHOJOIUU HAILUIABKU MOIHBIM 3JIEKTPOHHBIM Iy YKOM, BbIBE-
JIGHHOTO B BO3/ymiHyio armocdepy”. Pykosoaurens npoekra Baraes B.A.. Pabora Benercs ¢
HIT'TY r HoBocubupck u UAD CO PAH r. HoBocubupck.
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E. B. AIP Conference Proceedings, 2021.
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MOXKHOCTU ITOJIVUEHU A CIIJTABA “WC - Ne3A1” TTPU PEAJIM3ATINUN 9JIEKTPOHHO-
JIVUEBOU HAIIJTABKU BHE BAKYYMA // B knure: MesKTyHapOIHbI{i MK THCITATIITH-
HapHbIH cummosuyM “Mepapxudeckne MaTepuaJibl: pa3zpabOTKa W MPUJIOKEHUS JIJIsT HOBBIX
TEXHOJIOruil 1 HaIe>KHbIX KoHCTpyKImit . Tesucer mokianos International Workshop, Mex-
ayHapoanoit koudepenrnun u u VIII Beepoccuiickoit HayIHO-TIpaKTHIeCKON KOHMEPEHITUN C
MEXKIYHAPOHBIM YYACTHEM, ITOCBAIIEHHON 50-JIETHI0 OCHOBAHUSI WHCTUTYTa XUMUU HEPTH.
2019. C. 602. DOI: 10.17223/9785946218412/401.

[8] Kpbutosa T.A., Yymaxos FO.A., Tomapos E.B., Kopuarua A.11. DPAKTOTPAOUNYE-
CKUI1 AHAJIN3 PA3PYIIEHNA KOMIIO3UIIMOHHBIX ITIOKPHITUN ITOCJIE C-
IIBITAHUIT HA U3TUB // Ussectns Bhicmux yaeGHbIx 3aseenmii. Ousnxa. 2019. T. 62. Ne
9 (741). C. 15-19. DOI: 10.17223,/00213411/62/9/15
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JInarnocruka apobosoro nryma nydka B Bycrepe m Hykiio-
TpoHe koMmiuiekca NICA

Authors: Konstantin Osipov'; Matvey Solonbekov?; Yulia Tumanova'

' JINR
2 JINR, Dubna University
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B pabore npejicraBiieHbl KOHCTPYKIMA MOHHUTOPOB j1poboBoro myma juit Bycrepa u Hyxk-
JoTpoHa. /laHO ommcaHme IPOrpaMMHO-AIIIaPATHBIX CPEJCTB PETUCTPAINNA U JUATHOCTUKHI
rapaMeTpoB IIy4uKa Ha OCHOBE M3MepEeHUs JPOOOBOIO IIyMa.
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CroxacTnyeckoe oXJIaXkJeHne B 4 ceaHCe IIyCKO-HAJIAJI0YHbBIX
pabot komiiekca NICA

Authors: Ivan Gorelyshev!; Vladimir Filimonov'; Konstantin Osipov’; Anatoly Sidorin®

L JINR
Corresponding Author: gorelyshev@jinr.ru

s yBeJIndeHusl IIOTHOCTH B IIPOIECCE HAKOILIEHUS U IOJJIEPXKAHUS CBETUMOCTU B IIPO-
Iecce CTOJIKHOBEHWIA TsizKeJIbiX moHOB B Kojutaiimepe NICA Bemercst pa3paboTKa CHCTEMBI
CTOXACTHYIECKOTO OXJIAXKJIeHUs. J[JIsi TeCTUpOBaHMS JIEMEHTOB CUCTEMbI KOJLIAepa NCIIOIh-
3yeTcsl TECTOBBIM KaHAJ CTOXaCTUIECKOro oxjaxkiaenus na Hyxmorpome. Ilepen 4 ceamncom
nyckonasaounbix pador (ITHP) B HykioTpoHe 6buIa pon3Be/ieHa 3aMeHa KUKepa CHCTeMbI
CTOXACTUIECKOTO OXJIAXK/IEHUS Ha CTPYKTYPY C KEPAMHUYIECKON BaKyyMHOM KaMepoil u rod-
pupoBaHubIM 00BecoMm. B mporiecce 4 ceanca ITHP uncnbiThiBaOCh OXJ1axKaeHne mpoIoabHON
crereHn cBOOOBI IIydYKa MeTOI0M (DUIbTPa U BIepBble B Poccuu BpeMsIIPOJIETHBIM METOIOM C
JIOTIOJTHUTEIFHON 3a/1ep2KKoii Ha 1 06opot. B pabore mpuBeneHbl pe3ysibraThl 00pabOTKY IKCIIe-
PUMEHTATBHBIX JAHHBIX IO CTOXACTUIECKOMY OXJIaXKJAeHuIo mydkoB 124Xe54+ B Hykaorpone
3a Bpem« 4 ceanca [THP.
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RF and accelerating structures / 69

Results of operation of test accelerator facility for SKIF linear
accelerator

Authors: Maria Arsentyeva'; Alexey Levichev'; Alexey Barnyakov'; Alexander Batrakov'; Dmitry
Chekmenev!; Xiao Chao MaN°"®; Oleg Meshkov?; Danila Nikiforov!; Anton Pavlenko'; Oleg Pavlov!;
Sergey Samoylov!; Alexey Semenov!; Vladimir Volkov?

L BINP
2 BINP

Corresponding Author: m.v.arsentyeva@inp.nsk.su
The linear accelerator of the synchrotron radiation facility SKIF is being developed at Budker

Institute of Nuclear Physics of the Siberian Branch of the Russian Academy of Sciences
(BINP SB RAS). The test accelerator facility including the RF gun, the bunching channel, the
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accelerating structures and other systems was commissioned at Budker Institute of Nuclear
Physics. The aim of work at this facility is to demonstrate the performance of the basic system
of the linear accelerator. First results of the test accelerator facility operation are presented
together with the measured beam parameters.

Young scientist paper:

Yes

Posters I - Board: 046 / 70

Compact accelerator source of fast neutrons for radiation
testing of perspective materials

Author: Nataliya Singatulina'

Co-authors: Grigoriy Abdrashitov '; Valerian Kapitonov '; Iaroslav Kolesnikov 2; Sergey Savinov ';

Shavkat Singatulin !; Igor Sorokin ?; Sergey Taskaev *

L Budker Institute of Nuclear Physics
> BINP

Corresponding Author: ntsasht@gmail.com

The VITA accelerator neutron source based on a vacuum insulated tandem accelerator operates
at the Institute of Nuclear Physics SB RAS. At the accelerator source, when transporting
a powerful (up to 10 kW /cm2) beam of protons or deuterons to the target, neutrons with
a wide range of energies are generated: cold, thermal, epithermal and fast. The transported
beam or neutron flux is used for conducting researchers in the field of boron-neutron capture
therapy, measuring the cross-section of nuclear reactions (7Li(p,p’)7Li, 7Li(p,)4He, 6Li(d,),
7Li(d,)5He, 6Li(d,p)7Li 7Li(d,)n), conducting materials science research with INP, CERN,
ITER and other applications.

The development of a separate compact facility for the generation of fast neutrons is an
actual task, it will allow the treatment of malignant tumors with fast neutrons and radiation
testing of perspective materials. The generation of fast neutrons on the VITA is complicated
by the fact that a source of negative hydrogen ions and a bending magnet were calculated
and produced for the generation and transportation of a proton beam. The facility being
developed will be designed to generate and transport a deuteron beam, while the high-voltage
and intermediate electrodes of the accelerator will be connected directly to the respective
sections of the high-voltage power source located inside the vacuum part of the feedthrough
insulator [1].

The paper presents the concept of a compact accelerator source of fast neutrons being developed;
the results of numerical calculations, modeling and preliminary testing of the accelerator power
source in air are presented and summarized; further steps of manufacturing and testing of the
proposed power source are formulated.

This research was funded by Russian Science Foundation, grant number 19 72 30005, https://rscf.ru/project,/19-
72-30005.

[1] S.Yu. Taskaev, I.N. Sorokin. Vacuum insulated tandem accelerator. Patent for the invention
No. 2653840 dated 05/15/2018.
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DTanbl 1 IPOMEXKYTOYHbIE UTOTH Pa3padOTKN NPOTrpaMMHOTO

obecriedeHnd JIJIsT MO/IeJIMPOBAHNS MPoIleccoB (popMupoBaHUSA
1 YCKOPEHUsI CUJIbHOTOYHBIX ITYYKOB 3JIEKTPOHOB

Authors: IITavuns I'ygaes'; Cepreit Kopa6mes'; Esrenuit Muxaitnos'; duamna Iapmrytuna?; Kapien

[Lnysau'; Bunagumup IlleBuenko!

Y oryi "PosI-BHUADD
2 Cap®TH HUAY MUDH

Corresponding Author: otd4@expd.vniief.ru

B pabore npejicraBiieHbl IPOMEXKYTOYHBIE UTOTH Pa3pabOTKU COBPEMEHHOI'O IIPOTPAMMHOIO
obecriedenus [ MOJECTUPOBAHUS IIPOIECCOB (POPMUPOBAHUS U YCKOPEHUS CUJIBHOTOYHBIX
I[yYKOB 3JIEKTPOHOB. PaboTa BbINOJIHEHA B paMKax peaju3anuu HalpasieHus NG HaydHOM
nporpaMMbl HalmoHaIbHOTO 1eHTPa (DU3UKU ¥ MaTEMaTUKHU.

IIpoBesnen cpaBHUTENBHBIN aHAINA3 CYIIECTBYIOMIAX TPOTPAMM, IPEIHAZHATECHHBIX JIJIsT MOJIE-
JINPOBaHUS CUJIBHOTOYHON YCKOPUTEJIHHON TEXHUKH.

BrisiBjIeHBI U IpOaHAIM3UPOBAHBI COBPEMEHHBIE METO/IbI U IIOIX0/bl K Pa3pabOTKe IMpOorpaMM
JAHHOTO KJacca. PaccMOTPEHO MHOXKECTBO METOJMIOB IIPSIMOTO KMHETUIECKOTO MOIEINPOBAHUS
[IyYKOB 3aPsS2KEHHBIX YacTHIl. BhIOpan MeTO[ JacTuIl B S4eiiKaxX, KOTOPBIA JOIOHEH IPAHNY-
HBIMU YCJIOBUSIMU 3JIEKTPOIUHAMUKI.

Obo3Hadena TpobIEMATHKA 38181 TTOJA00HOTO THIMA C TOYKHU 3PEHUs BBHIYUCIATEIbHON CI0KHO-
CTH, PACCMOTPEHBI aKTYAJIbHBIE TIOJXO/IBI K PaCIapaslJIeTMBAHAIO 33/1a9 Ha PA3IUIHBIX THUAX
YCTPOMCTB.

Ilo pesynbraraM CpaBHUTEJHHOTO aHAIN3a CPOPMUPOBAHBI U MIPEJ/ICTABJICHBI TEXHIIECKUE
TpeboBaHNs K IPOrPAMMHOMY 0DECIIEYeHHIO, PEAIN3YIONIEMY PECYPCOEMKIE BBIUUCJIEHUS B
006JIaCcTH YCKOPUTEJIbHOU TeXHUKH. [IpeijioykeHa KOHIENIUsT MOIYIbHON apXUTEKTYPhI IIPO-
TPAMMHOTO OD€eCITeYeHNsl, BBIJEEHBI U OMMCAHBI OCHOBHBIE 3TAIBI pa3zpabdborku. OmnpeeeHb
OCHOBHBIE aJITOPUTMBI, PeaIn3yeMble B KaXKJIOM MOJIYJIE.

Benyrcs paboThl 10 IPOEKTUPOBAHUIO, OTJIAJKE M TECTUPOBAHUIO MOJLYJIel aKCUAJBHO CHM-
METPUYHOW W TPEXMEPHON PACUYETHBIX MPOrPAMM IIEPEHOCA IIyIKOB 3aPSKEHHBIX JIACTHIIL.
IIpencraBiensr pe3yabTaThl IPOrPAMMHON PeaTH3aIlui MOYJ/IS IapaMETPUYECKOTI0 OIUCAHUS
3aJ1a491, MOJLYJIsl TOCTPOEHUsI Te€OMETPUIECKUX OOBEKTOB U KOHEYHO PA3HOCTHO CETKHM PaCcdeT-
HO#1 obJiacT.

IIpuBenen kparkuit 0630p CpejCTB pa3pabOTKU U OTJIAJIKKA TPOrPAMM, UCIOJIL3YEMbIX TPU
peam3aIu MOIyJeil TporpaMMBbl.
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STUDY OF THE REACTION 11B(p,) IN THE 0.3-2.15 MEV
PROTON BEAM ENERGY

Author: Anna Shuklinal

Co-authors: Marina Bikchurina ; Timofey Bykov ?; Dmitrii Kasatov ®; Evgeniia Sokolova ?; Sergey
Taskaev *

L Budker Institute of Nuclear Physics
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The credible value of the *'B(p,) reaction cross-section is essential for the proton therapy of
cancer, the thermonuclear fusion, and the nuclear astrophysics. Despite the relevance, the
mechanism of the reaction is still an open question. The goal of the study consists in acquiring
new knowledge about the reaction, modernization and clarification of the preliminary studies
data in the 0.3-2.15 MeV proton beam energy range.

To achieve the aim, a thick boron-containing target was irradiated with protons at the
Vacuum Insulated Tandem Accelerator (VITA) at the Budker Institute of Nuclear Physics
in Novosibirsk, Russia. The spectra of the emitted -particles and backscattered protons were
measured using the silicon semiconductor -spectrometer PDPA-1K (Institute of Physical
and Technical Problems, Dubna, Russia) at 135° with respect to the beam moment. Using
SIMNRA version 7.03 (Max Planck Institute for Plasma Physics, Germany), we modeled the
interaction of a proton beam with the boron-containing target and succeeded to reveal the
accurate composition of the irradiated target. The obtained results proved that the reaction
1B(p,) has two channels 'B(p,;)8Be* and 'B(p,o)®Be with different cross-sections which
agrees with the nowadays conceptions.

In future we plan to study a thin boron target to measure the cross sections of each channel.
The research was supported by Russian Science Foundation, grant No. 19-72-30005.
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JduHnaMuka 9acTull B MH>KEKTope AJIsT KOMILJIEeKCa ITPOTOHHO-
aydeBoil Tepanuu JIYY-IIporon

Authors: Ternammit Kpomages'; Alexey Sitnikov?; Ekaterina Khabibullina?; Timur Kulevoy®

LY HHUI] Kypuamoscrudl uncmumym
*> NRC KI
3 KCTEP - NRC Kurchatov institute

Corresponding Author: kulevoy@itep.ru

B macrosmee Bpemsa B HUIL «KypdaaroBckuii MHCTATYT» OCYIIECTBIISIETCS TMPOEKT «JIy<-
IIporon» mis co3pmanHus IEeHTpa MPOTOHHO-JIYyYeBOil Tepanmnu. B paMKax 3TOro mpoekrta B
HUIL «Kypuarosckuit uacruryt » - KKT9® B KauecTBe MHXKEKTOpa B MIPOTOHHBIN CHHXPO-
TPOH Pa3padaTHIBAETCS MMITYJIbCHBII TPOTOHHBIH YCKOPUTEIh C ITPOCTPAHCTBEHHO-OIHOPOIHOMN
kBaapymnosnbHoit Gokycupoekoiit (RFQ) ¢ sueprueit 5 MsB, pa6oueii wactoroit 162.5 MI' u
TokoMm 30 MA. B manHoli cTaThe ONUCAHBI OCHOBHBIE ACIEKTHI MPOEKTUPOBAHUS JTUHAMUKH
nyuaka B RFQ, a umenno: Beibop napamerpos RFQ, ontuMusanus TpancnopTa u TPAHCMUCCUH
YCKODSIONIEr0 KaHaJla, MUHUMI3AIUs BbIXOHOTO SMUTTaHCA IIy4ka. 1IpuBeieHbl pe3ysibTaTs
MOJIeIMpOBaHus JuHamMuknu mydka B RFQ.
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JunaMuka 4acTUll B MHXKEKTOpe TaxKeJsbIX NoHOB JIV2 nmda
CUHXPOTPOHHOTO mcHbiTaTeabHOro Komirekca (CKIN)
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Authors: Tennaamit Kponaues'; Timur Kulevoy?; Alexey Sitnikov®; Ekaterina Khabibullina®; Biamuvup
Ckauxos®; Makcum Cmerannn®; Anexcanap Tensnos*; Hukonaii Sapbsiios

L HHAI] Kypuamoscrkudl uncmumym
2 KCTEP - NRC Kurchatov institute
3 NRC KI

4 PogI] BHUHUS®

Corresponding Author: kulevoy@itep.ru

B macrosiimee Bpems Ha 6a3e Poccuiickoro dpeaepaJbHOro siIepHoro menTpa Beepoccuiickoro
HAY YHO-UCCIIEJ0BATEIBCKOIO HHCTUTYTa dKcIepuMeHTanbHoil dusuku (POLALl BHUNDOD)
pa3pabaThIiBAETCsl IIPOEKT KOMILJIEKCA JIJIsi UCCJIEI0-BAHUS BO3/IEHCTBYS NOHUBUPYIOMIUX H3JIY-
YeHUl KOCMUYECKOTO ITPOCTPAHCTBA, OCHOBOI KOTOPOTO SIBJISIETCS CHHXPOTPOHHBIN YCKOPUTE/Ib,
00€eCIIeInBAIOIINI YCKOPEHIE IIPOTOHOB U PA3JIMIHBIX THIIOB HOHOB BILIOTH 110 209Bi. Ycko-
PHUTENb BKJIIOYAET JIBA MHKEKTOPHBIX KOMILIEKCA (OIUH M3 KOTOPBIX SIBJISIETCS NCTOTHUKOM
[IPOTOHOB U JIEFKUX UOHOB, BTOPOIi — TSXKEJIBIX MOHOB), OYCTEPHBINH YCKOPUTEIb U OCHOBHOI
cuuaxporpon. B HUIL “Kypuarosckuit uacturyr’ — KKTO® paspabarbiBaercst yCKOpUTED
TSI2KEJIBIX MOHOB MMITYJIbCHOIO THUIla Ha sHepruto 10 4 MsB Ha myksion ¢ Tokom 10 MA. ITpu
9TOM JIOJI?KHBI YCKOPSThCS MOHBI, JIJIsi KOTOPBIX OTHOITIEHUE MACCHI K 3apsily HAXOIUTCS B
npegenax 4 <+ 8. IIpeyaraercs JUHEHHBIH YCKOPUTEJIb, BKIIOUaonuil B cedst ceknuio RFQ u
nse cexiuu DTL, paboratorue Ha KpaTHbIX dacToTax. Kaxxmas cexius DTL umeer momyiib-
HYIO CTPYKTYDPY W COCTOUT U3 OTJEJbHBIX WHINBUIYAJIBHO (DasupyeMbIx pe3oHaTopoB H-tuma
(IH-DTL), u kBajpynO/IbHBIX JIMH3, PACIOJIOKEHHBIX MEXKIY PE30HATOpaMuU Jyist (hOKYCUPOBKH
nyuka. Takast crpykrypa DTL obecnieunBaeT KOMIIAKTHOCTD JTUHEHAHOTO YCKOPHUTE/ IS, JIOMYC-
KaeT MOCEKITMOHHYIO0 HACTPOUKY U ITOCJIe0BATE/bHBIN BBOM B SKCILTyaTanuio. Mex ity Bcemu
CEKIMSAMU YCKOPUTEJIsi ocyIecTBisieTcs 6D-cormacoBanue my4dkoB. IIpeicraBiiensl pe3yabTaThl
YUCJIEHHOIO MOJIEJIMPOBAHUS JUHAMUKY YACTHII.

Young scientist paper:
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Cucrema cuaxpoHm3anuu un 3agaiomniero BU Kommuiekca HU-
KA: npoekT u nepBble pe3yJbTaThl

Authors: George Fatkin'; Alexander Senchenko'; Alexey Styuf?; Vladimir Sitnov?; Kamil Yaminov®; Oleg
Brovko?; Denis Donets?; Evgeniy Gorbachev?; Evgeny Syresin?; Anton Volodin®; Ilya Shirikov?

Y Nowvosibirsk State University, Cosylab Siberia
2 NSU, Cosylab Siberia

3 Cosylab Siberia

* JINR

Corresponding Author: george.fatkin@gmail.com

Cucrema cunxponmsanun komiuiekca HUKA na ocuose onrnueckoii ceru MRF pasnaer 3a-
mycku Ha 280 TPUHUMAIONIAX YCTPOUCTB, 0OecednBasi COryiacoBaHuyo pabory WmxkekTopa,
Bycrepa, KanaJioB nepenycka u Kosnaiigepa HUKA. Cucrema 3amaromero BY 6asupyercs
Ha CBsS3aHHBIX 10 onTudeckoit cetu MRF Momysisix reHepupyromux 3aIai0muii CUrHAJL Ha,
OCHOBE METOJIa MPsIMOTO TpoBoro cuaTeda. Moaynn obecreunBaior pabory BY renepatopos
Bycrepa, Hykmorpona, Tpex BY cucrem kosnaiinepa: BU-1, BU-2, BU-3, a Takxke pa3audHbie
JMarHoCTUKU obmuM KomdecTBoMm 91 kanas. B moksaze mpejcraBiieHa CTPYKTYPa, almapar-
HbIE U IPOrPAMMHBIE COCTABJISIONINE CUCTEMBI. & TAKYKE PE3yJIbTATHI IEPBBIX UCIBITAHII HA
ocenne-3uMHeM ceance Bycrep-Hykmnorpon 2022 r.
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Beam dynamics simulation for sections of short cavities using
fast oscillation averaging method

Authors: Tatyana Lozeeva'; Sergey Polozov?; Alexander Samoshin®

Y NRNU "MEPhI
2 NRNU MEPhI

Corresponding Author: tatyanabasha@gmail.com

The results on ion beam dynamics investigation in modular accelerating systems are presented.
Beam dynamics in the systems, comprised of short independently phased cavities like quarter-
wave (QWR), half-wave (HWR) or interdigital H-type (IH) cavities is characterized by the
influence of additional fast field harmonics, periodic with the cavity spacing. These harmonics
have an effect on longitudinal and transverse beam dynamics and thus on the beam quality.
To take into consideration these harmonics fast oscillation averaging method is proposed.
This method of beam dynamics investigation allows one to consider the beam moving in the
equivalent effective potential, having the terms of average potential and terms with averaged
electric and magnetic field fast harmonics. Analysis of effective potential function helps one
to find transverse and longitudinal oscillation frequency tunes and to specify longitudinal
acceptance of the cavity section.

Young scientist paper:
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Elliptical electromagnetic undulator UE212M for the station
"Electronic Structure"in the SKIF project

Authors: Denis Gurov'; Koncrantun 3osorapes’; Burammit 3yes'; Anaronnmit Yrkuu'; Boaauvup
Yeckuos'

1

Co

BINP SB RAS
rresponding Author: d.s.gurov@inp.nsk.su

Elliptical electromagnetic undulator UE212M for the station “Electronic Structure” in the
SKIF project

D.S. Gurov, K.V. Zolotarev, V.V. Zuev, A.V. Utkin, V.G. Cheskidov

INP SB RAS, Institute of Nuclear Physics. G.I. Budker SB RAS, Novosibirsk, Russia
Abstract

The UE212M elliptical electromagnetic undulator is designed to generate synchrotron radiation
for the “Electronic Structure” station of the SKIF facility. The article describes the magnetic
and mechanical structure of the undulator, its modes of operation and the parameters of the
radiation it generates.

Young scientist paper:

No
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Posters II - Board: 100 / 78

Development of the Cold Neutron Beam Shaping Assembly
for the Accelerator-based Neutron Source VITA

Author: Viktoriia Konovalova!

Co-authors: Dmitrii Kasatov 2; Sergey Taskaev '; Vyacheslav Porosev !; Evgeniia Sokolova 3; Taroslav
Kolesnikov 2; Timofey Bykov ®

Y Budker Institute of Nuclear Physics
* Budker INP
3 BINP

Corresponding Author: v.konovaloval @g.nsu.ru

A promising method for treating malignant tumors - boron neutron capture therapy (BNCT)
is being actively developed at the Budker Institute of Nuclear Physics. This method is based
on the absorption of neutrons by boron-10 preliminarily accumulated in the tumor. The
cross-section of the neutron capture of boron-10 increases with the neutron energy decrease.
Nowadays, the most optimal neutron energy for BNCT is the energy of the epithermal range
(1-30 keV). Neutrons with this energy effectively penetrate 4 cm into human tissues. Neutron
delivery to a deeper distance will allow to increase localization of a therapeutic dose in a
tumor, exclude impact on healthy cells of a patient and increase BNCT efficiency both in case
of deep lying malignant tumors and those on the surface. Neutrons with energies of the order
of 10-4 eV (cold neutrons) have distinct wave properties that allow transporting them via
flexible neutron guides. To realize this idea, it is necessary to produce cold neutrons. This
work was devoted to the production of cold neutrons at the accelerator-based neutron source
VITA.

The paper describes the developed cold neutron Beam shaping assembly (BSA). The modeling
of the neutrons passage through the proposed BSA was performed by Geant4 software. The
modeling corresponds to the experiments geometry. The series of experiments aimed at
investigation of the moderating properties of the selected materials - plexiglas, water, and
heavy water - are conducted. The initial neutron beam with an average energy of 30 keV
and an intensity of 21012 n/s was obtained at the accelerator-based neutron source by the
7Li(p,n)7Be threshold reaction. The energy of the incident proton beam on the lithium target
was 2.1 MeV. Thus, a multilevel moderating system consisting of heavy and ordinary water
at room temperature and 73 K is tested as a moderator. After passing through the system,
neutrons were registered with a neutron detector, based on plastic polystyrene scintillators
enriched with boron (IHEP, Protvino).

The possibility of generation of cold neutrons at the accelerator-based neutron source at the
Budker Institute of Nuclear Physics has been demonstrated.

This research was funded by Russian Science Foundation, grant number 19 72 30005, https://rscf.ru/project /19-
72-30005.
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THE CONTROL SYSTEM OF NOVOSIBIRSK FREE ELECTRON
LASER FACILITY AND USERS STATIONS

Authors: Stanislav Serednyakov'; Sergey Tararyshkin?
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Y Budker Institute Of Nuclear Physics
2 Budker Institute of Nuclear Physics

Corresponding Author: serednstl@mail.ru

Novosibirsk Free electron Laser (FEL) is the source of coherent radiation with ability of
wavelength tuning. It based on multi-turn energy recovery linac, which involves one single-turn
and one 4-turn microtron-recuperator. There are three different free electron lasers, mounted
on different tracks of these accelerators. Each FEL is operates on different electron beam
energy and have different wavelength range and power of generated radiation.

Whole FEL facility is a complex physics installation, therefore, for effective control and monitor
of FEL operation state and its parameters, the particularized control system was developed.
In this article, the main features, hardware, software compound parts used in this control
system are considered. Also aspects of interaction of this control system with users stations
are considered.

Young scientist paper:
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Modern trends / 80

ITpoekThl pa3zBuTusi KoMmjeKca aapoHHbix yckopureseit HUILL
KN - N®B2

Author: Cepreit I1paros’

Co-authors: Anekcannp Bparun ; Anekcannp Conmaros ; Aunpeit Augpusinos ; Hukomait Tropun

Y HUIT KH - HPBS
Corresponding Author: sergey.ivanov@ihep.ru

s pacmmpeHns BO3MOYKHOCTEN 10 NPHUKJIATHOMY HCIIOJB30BAHUIO YCKOPEHHBIX IIYYKOB
MIPOTOHOB W sIJIEP YIJIeposia pa3paboTaHbl U MOIYIUIN TOJOXKHUTEIbHOE 3aKkmodeHne OAY
«nasrocakcuepruza Poccuny (Mapt 2023 roja) Tpu HHBECTUIIMOHHBIX IPOEKTA PA3BUTHUA YCKO-
putrensaoro komiexca Y-70 (IIporsuno Mockosckoii obactn): (1) IMmysibcHbIi HeATPOHHBIIH
HCTOYHUK Ha OCHOBE PEAKIUM MCIAPUTEIbHO-CKaJbIBaomero Tuma (spallation) wa nporonnom
y4ke 6pICcTporo cuHxporpona Y-1.5; (2) DKcruepuMeHTaIbHbI KOMILJIEKC HOHHOI JIy4eBoit
Tepanuy Ha yIJIepOJHOM IIyuKe cuHXpoTpoHa Y-70; (3) CrnenuasansupoBaHHbI CHHXPOTPOH
C KaHaJaM# TPAHCIIODTUPOBKH JIJIsi YCKOPEHHS M BBIBOJ/IA yIVIEPOJIHOTO IIy9YKa — IPOTOTHII
THUIIOBOI'O OTEYECTBEHHOI'O KJINHUIECKOI'O IIEHTPA NOHHON TepaIuu .

IIpencrasiensl TeXxHUYeCKNE XapaKTEPUCTUKHU IIEPEYHCIEHHBIX IIPOEKTOB, U3JI02KEHA JIOTHKA
X pa3pabOTKU W MHTETPAIUU B COCTAB JIEHCTBYIOIIEr0 HAYIHO-TeXHUIecKoro Komitekca HUTT

KU - N®BS.
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COMPTON BACKSCATTERING X-RAY SOURCE FOR
NRNU MEPhI
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Authors: Vyacheslav Dyubkov'; Sergey Polozov?; Vladimir Rashchikov®

Y NRNU MEPRI, NRC KI
2 NRNU MEPhI
3 NRNU MEPHI

Corresponding Author: virashchikov@mephi.ru

The project of the compact X-ray source based on Compton back scattering for the National
Research Nuclear University MEPI is discussed. Front to end beam dynamics simulation
in linac and storage ring including collective effects allows to identify the main features of
such installations and outline ways to overcome longitudinal and transverse instabilities and
minimize bunch size at the beam-laser interaction region. Feedback proposed to mitigate the
influence of instabilities and injection jitter in position and angle.

Young scientist paper:

Accelerator applications / 82

Mopesib MAroHuTo — ONTUYECKON CTPYKTYPbl ITPOTOHHOTO CWH-
XpPOTPOHa KOMILJIEKCa HPOTOHHOI Jiy4deBoii Teparmum HIII
«KypuaroBckuii ”HCTUTYT»

Authors: Mikhail Bulatov'; Dmitriy Zhidkov!; Gennadiy Klenov'; Vladimir Larionov'; Alexey Chernykh!

! NRC Kurchatov Institute
Corresponding Author: chernykh-aleksey@yandex.ru

B HUII «Kypuarosckuit UHCTUTYT» €O3/1a€TCs KOMILIEKC IPOTOHHOMN JTy9IeBOM TepaIun, OCHO-
BOI KOMILJIEKCA CTAHET MTPOTOHHBIH CHHXPOTPOH, CIIOCOOHBIH YCKOPATH 3aPsI?KEHHbIE YACTUIIHI JI0
snepruu 250 MsB u nmers BbIXOAHYIO HHTeHCHBHOCTH 5-1010 mpoToHOB B cekyHay. B mokmame
[IPEeJCTABJIEHBI PE3YIIbTATHI MOJAEIMPOBAHUS CTPYKTYPBI OYIYIIEro YCKOPUTEIA U TOKA3AHBI €r0
xXapakTepucTuku. 1Ipu nmpoBeieHNN MOJIEIUPOBAHNS CTABUINCH 33JIaYN 3aHYICHUS JTUCIEPCHU-
OHHO (DYHKIINYU HA BBIBOJIHBIX MPSIMOJIMHERHBIX TPOMEXKYTKAX YCKOPUTEIS U XPOMATHIHOCTH.
Takyke TPUHUMAIICH MEPHl MUHIMU3ZAIUN aMILUIUTY/Ibl O€TATPOHHBIX KOJIeOAHUN U IJIUHDI
opbuThl yckopuTesis. B pe3ysibrare mpoBeieHnoit paboThl ObLIa BhIOpaHa CTPYKTYPa 3JIEMEHTOB
KOJIbIIA YCKOPHUTEJISI, COCTOSIIAS U3 8 TOBOPOTHBIX 45 T'PayCHBIX AUIMOJLHBIX MArHUTOB U 4
doKycupyomnx KBaJpynoabHbIX JUH3. XPOMATAYHOCTD ObLIA MMO/IABIEHA 4 CEKCTYIIOIbHBIMU
JINH3aMHU, & 3aHyJIEHNe JTUCIIePCUOHHOM (DYHKIUU Ha BHIBOJIHBIX IIPOMEXKYTKAX PEAJN30BaHO 4
JAyILUIETaM¥ KBaJPYIOJIbHBIX JInH3. [[puHATHIE pACUYEThI TO3BOJIUIIN IOy YAThH XOPOIINE TBUCC
rmapamMeTpsl npH Jjune opbute yckopuressd B 30,3 M u n30eKaTh MOSBIEHUST KPUTAIECKOH
SHeprum 1pu yckopenuu ;1o 250 M»3B.

Young scientist paper:
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O6 ycroitumBocTH B JioByHiKe IleHHuMHra c «Bpalmaroreiicsa
cTeHkoii» 1 0ydepHbIM ra3oM
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Author: Alexander Ovsyannikov?
! Saint-Petersburg State University

PaccmarpuBaercs 3amagda anain3a BIAUSHAS UCIOJIb30BaHUS OyQepHOro ra3a Ha yCTONIMBOCTD
JIBUPKEHUSI B 9JIEKTPOMATHUTHON JIOByIIKe [leHHUHTaA ¢ «Bpalamooeiics creHKoi» (1omos-
HUTEJILHBIM BPAIIAIOIIUAMCS 3JIEKTPUIECKUM [I0JIEM ). DJIEKTPOMAIHUTHBIE JIOBY KA UTPAIOT
BAXKHYIO POJIb IIPpHU HPOBeJeHnn (HU3NIECKUX SKCIEPUMEHTOB B sIAePHOI (u3nke m macc-
CIIEKTPOCKOITAH, SBJISIIOTCS OJHUME M3 OCHOBHBIX 3JIEMEHTOB MCTOYHUKOB 3aPS2KEHHBIX YaCTHI]
[P TUKJIMIECKOM PeXKUMe PAabOThl HOHHBIX CHHXPOTPOHOB M KOJLIAHIEPOB C KOPOTKOXKUBY-
muMu u3orormamu. OmpejiesieHne yCJIOBAN Ha COYETAHWS OCHOBHBIX IMAPAMETPOB JIOBYIIKH,
006€eCIIeINBAIONINX YCTOMIUBOCTD JIBUYKCHUS 3aPS?KEHHBIX YaCTHUIL, sIBJISETCS BasKHOMN 3a/1adeil.
Panee 6b110 TIOTy9eHBI PE3YIBTATHI, TO3BOJISIONINE AHATN3UPOBAT YCTONINBOCTD JIBU2KEHUS
3apsAKEHHBIX YaCTUIL IPU IIPOU3BOJIBHBIX 3HAYEHUAX OCHOBHBIX IIapaMeTpPOB JIOBYIIKH, UCCJIe-
Jyemoro tuna. B jmanHoit pabore HaiiJIeHbI JOCTATOYHbBIE YCJIOBHUS COXPAHEHUS YCTONINBOCTH
[IpY UCIOJIB30BAHUU B JIOBYIIKE Oy(hEpPHOro ra3a u MOCTPOEHBI 00JIACTH YCTONIUBOCTU B IIPO-
CTPAHCTBE OCHOBHBIX [TapaMeTPOB JIOBYIIKHU. TakrKe KaK YaCTHBIN CIIydail oIy deHbl BAPHAHTHI
MapaMeTpPOB «BPAIAIONIEHCS CTEHKN», 00eCIIeInBAIONINE YCTONINBOCTD JIBUXKEHUST TACTHUIL B
JIOBYTIIKE 0€3 MATHUTHOTO TIOJIsI.

Young scientist paper:
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Penienune ypaBuenuss ®okkepa-llianka: nckakeHme npoioJib-
HOI (PyHKIINN IMJIOTHOCTHU PacHpe/ieJIeHUsl YaCTHUI] B OTCYTCTBHE

1 IIPpY HaJINYNN KOT'€pPEHTHBIX KoJiebaHmii B QJIEKTPOHHOM CryCcT-
Ke.

Author: Antonina Smygacheva'

Y NRC "Kurchatov Institute
Corresponding Author: sasmyga@mail.ru

B pabore paccmarpuBaercst siBJeHHE B3aUMOJIEHCTBHUS SJIEKTPOHHBIX CI'YCTKOB C COOCTBEHHBI-
MU CJIEJIOBBIMHU 3JIEKTPOMATHUTHBIME TIOJISIMA B BaKyyMHOI Kamepe yckopuress. Varepec
[IPEJICTABJIET PE3Y/IbTAT B3aMMOIEHCTBUS B IIPOJIOJILHOM HAIIPABJIEHUU JIBUYKEHUsI, 8 UMEHHO
UCKaykKeHrne (DYHKINY IIOTHOCTH PACIPEIEICHIS B MPOIOJIbHOM (DA30BOM IMPOCTPAHCTBE B OT-
CYTCTBUE U IIPU HAJIUYINU KOTePEHTHBIX Kosiebanuil. TpaJuIioHHO IPU UCCIIe0BAHUE JAHHOTO
BOIIPOCA HCIIOJIB3YIOT ypaBHeHus Xaficcuuckoro n ButacoBa. B manmoit pabore npeiaraercs
monxo ¢ pernenneM ypasaennss Pokkepa-Ilranka.
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GAS LOADING SIMULATION FOR A LOW ENERGY
BEAM TRANSPORT CHANNEL
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Author: Alexander Panishev!

Co-authors: Sergey Polozov '; Vadim Shatokhin ?

Y NRNU MEPhI
2 National Research Nuclear University MEPhI (Moscow Engineering Physics Institute), Moscow, Russia

Corresponding Author: aspanishev@mephi.ru

The Low Energy Beam Transport channel (LEBT) was designed for transfer a light ion beam
generated by two ion sources (laser and ECR) to accelerator structure. The efficiency of the
beam transportation sufficiently depends on the vacuum conditions in the channel sections.
Various methods to calculate vacuum conditions inside chambers with a branched structure
of a linear ion accelerator were considered. Calculation model was builded in the Molflow+
program basing on the vacuum structure of the LEBT. In addition to stationary gas flows
coming from ion sources, pressure dynamics under pulsed gas load has been simulated. The
process for a gas pulse passing was also calculated using the equivalent electrical circuit’s
technique constructed by analogy with vacuum circuits. The calculation was done in the
LTspice program, results obtained by two methods were compared. The assessment of the
ability of the selected pumping equipment to provide the required vacuum will discussed in
the report also.

Young scientist paper:
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Status of the electron accelerator for radiotherapy

Authors: Dmitry YurovN°"®; Maxim Borisov'; Andrey Ermakov¥°"®: Vasiliy Shvedunov?; Andrey

Kamanin?®

Y Faculty of Physics Lomonosov Moscow State University, Moscow, Russia

2 Skobeltsyn Institute of Nuclear Physics Lomonosov Moscow State University, Moscow, Russia Laboratory
of electron accelerators MSU Ltd, Moscow, Russia

3 Skobeltsyn Institute of Nuclear Physics Lomonosov Moscow State University, Moscow, Russia
Corresponding Author: d_yurov88@mail.ru

For the last few years the Laboratory of Electronic Accelerators MSU has been working on a
6 MeV electron accelerator for radiation therapy based on a C-band accelerating structure.
The new developed structure has increased efficiency than original sample, provides lower
accelerating field strength in comparison to it, and ensures stable operation with a dose rate
of more than 10 Gy/min. The paper describes the accelerator and provides the measurements
of bremsstrahlung characteristics.
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ConpoBoxjienue obJrydeHUii MOHAMU YTJIepojia IIPU MPOBe-
JEeHUU PpaaANoOMOJJIOTUYECKUX IKCIIEPUMEHTOB Ha yCTAHOBKE
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thor: Vladimir Pikalov!

Co-authors: Dmitriy Vasiliev ?; Vladimir Kovaltsov ?; Andrey Koshelev 2; Alexander Lutchev ?; Sergey
Makonin 2; Mikhail Polkovnikov 2

Y NRC «Kurchatov Institutes - IHEP
2 NRC «Kurchatov Institute» - IHEP

Corresponding Author: pikalov@ihep.ru

Veranoska PBC ¢ 2015 rojia paboTtaer B KarKJI0OM ceaHce yCKOpuTeIpbHoro Komiuiekca ¥Y-70. Oc-
HOBHBIMHU TI0JIb30BATENISIMU SIBJISIIOTCS pajuodbunosiorn n Mejuku. Hampasiienne ncciieoBaHmii —
PaoONOJIOrnIeCKIe SKCIIEPUMEHTHI Ha BBIBEJIEHHBIX IIYUKAX YCKOPDEHHBIX MOHOB yIJIEPO/Ia
7 TIPEJIKJINHUIECKUE NCCIICIOBAHNUSI, HAIIPABJICHHDBIE HA Pa3pabOTKy OTEYEeCTBEHHBIX METOINK
HOHHO-JIy4Y€BOil Tepaluu.

TpeboBanus, TpeabaBIgeMble K COMPOBOXKICHUIO OOJIyUIeHnii 0Opa3IoB MOHAMK YTJIEPOIa
OYEeHDb BBICOKHME: PABHOMEPHOCTH 00JIydeHus He XyzKe 95%, TOUHOCTH MO3UIMOHUPOBAHUS HE
xyxke 0.1 MM, TOYHOCTD OTIIyCKa J03bl — He Xyxe +2.5 %.

B noksasie onmcans! npubopbl U yCTPORCTBA, KOTOPbIE HCIOJIB3YIOTCs IIPU COLPOBOXKJIEHHN Pa-
JIMOOMOJIOTUIECKIX IKCIIepUMEeHTOB Ha ycraHoBke PBC: miiockonapasiiesbHas HOHU3AIMOHHAS
KaMepa, Mo3anvHasi NOHN3AIMOHHAsI KaMepa, BoJsHo# danTom ¢ 3D cucremoii epemenienus,
6-T1 KOOPJAMHATHBIN CTOJI, JlerpeiiJiep, Jla3epHasl CUCTeMa ITO3UIMOHNPOBAHNS, KJINHUYECKHEe
jgo3uMeTpbl. Onucanbl MpOrpaMMbl st paboThI ¢ 3THM O0DOPY/IOBAHUEM M apXUBHPOBAHUS
[IOJIyYEHHBIX PE3YJILTATOB.
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Proton injector for accelerator-driven compact neutron source

DARIA.

Author: Vadim Skalyga'

Co

-authors: Ivan Izotov ?; Sergey Vybin '; Sergey Golubev ; Andrey Polyakov ?; Elena Kiseleva, ?;

Dmitriy Smagin 2
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2

Co

Institute of Applied Physics of Russian Academy of Sciencies
Institute of Applied Physics of Russian Academy of Sciences

rresponding Author: skalyga.vadim@gmail.com

Project of the proton accelerator-driven compact neutron source DARIA (Dedicated for
Academic Research and Industrial Application) is developed in order to replace small and
middle flux neutron sources based on the nuclear reactors. DARIA has a uniquely high ratio
of efficiency to cost due to deep optimization of each key element of the system (proton
injector and accelerator, target, neutron moderator and neutron instruments. A unique ECR
ion source, developed at the IAP RAS, would be used as a proton beam injector. In such
device the plasma is heated by the powerful 28 GHz gyrotron radiation, providing a record
level of volumetric energy input for such systems over 200 W/cm"3. The high plasma density
and the optimal electron temperature provide proton beams formation with a current above
100 mA and an emittance that meets the requirements of modern accelerators. The results of
the latest tests of the injector prototype will be presented.
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Posters II - Board: 015 / 89

Bakyymnas cucrema yckopurens JIMHAK-200.

Author: Dmitry Shokin'

Co-authors: Alexei Trifonov !; Valery Kobets !; Alexander Skrypnik '; Vladimir Shabratov !; Dmitry
Demin !; Alexander Brukva !

' JINR
Corresponding Author: dmitryshokin@jinr.ru

Jluneitnbiii yckopuress JIMHAK-200 B JIAIT OUAU coopyxKaercst ¢ 1ebio 0becriedeHust
JIEKTPOHHBIX TECTOBBIX IIy4YKOB ¢ 3ueprueii 10 200 MsB nia nposenenus ucciaemoBanuii u
pa3paboToK B 00JIACTH JETEKTOPOB YACTHIIL, JJIsi U3yJYEHUs [IEPEJIOBBIX METO0B JIUATHOCTUKHI
9JIEKTPOHHBIX IIyYKOB U Jjisi pabOThI B KadecTBe 00JIy9aTeIbHON YCTAHOBKU sl TPUKJIATHBIX
ucciieioBanuii. XoTsl yCKOPHUTEb UCIOJb3yeT obopynosanue yckopuresns MEA (NIKHEF),
BaKyyMHasl CHCTE€Ma, YCKOPHUTE/Isi ObLIa 3HAUNTEIbHO MOJIEPHU3UPOBaHa. PabounM ypoBHEM
BaKyyMa B Pa3JUIHBIX JACTAX YCKOPUTENIS HEOOXOIUMO CIATaTh yposeHb P 5%10-8 Topp. B
OCHOBY CTPYKTYPHOI CXeMbI BAKYYMHOM CHCTEMBI [TOJIOZKEH MOJYJIbHBII TPUHIIAIL: KayK1asd
CTAHIUs 00ECIIeUEHa OTEIbHBIMU OTKAYHBIMU [IOCTOSHHO PabOTAIMUMU arperataMu (Martu-
TOPA3PSIHBIMU HACOCAMHE ), BO3MOXKHOCTBIO IIOJKJIIOUEHHUS TIEPEIBUZKHOI0 BAKYYMHOIO II0CTa
¥ IIPOBEJEHUs] OTKAYKN C aTMOCKEpPBHI, & TaKKe KaXK/asi CTAHIUs OTIEeJeHA APYT OT JApyTra
mUOEPHBIMUA PYYHBIMU U 9JIEKTPOITHEBMATUYECKUMHU 3aTBOpaMu. B 3Toit pabore npejcrasiieHa
KOHCTDPYKIIAS U COCTOSTHUE HOBOH BaKyyMHOU CHCTEMBI.

Young scientist paper:

Yes

Posters II - Board: 028 / 90

Cucremsbl AUATHOCTUKN CUJIBHOTOYHOI'O 9JIEKTPOHHOI'O IIy4-
Ka

Authors: Ilya Penzin'; Urops »Kypasnes'; Poman IIporac'; Oner Memkos?; Anekceit IleTpenko?;

Bukrop Kypkyuekos?; Anexcannp Axmeros'; Cepreit Xpenkos'

Y FSUE RFNC-VNIITF
2 Budker INP SB RAS

Corresponding Author: gaz snz@Qmail.ru

HeobxomumocTh 101y yeHnsi Ka4eCTBEHHBIX M300paskeHnil OITUIECKH HEIIPO3PaYHbIX 00bEKTOB
73 MATepHaJjoB C BBICOKON IIJIOTHOCTHIO MPEIbSBIISET BHICOKHE TPEOOBAHUS K KAYECTBY JIEK-
TPOHHOTO IIyYKa UCTOYHUKA TOPMO3HOIO U3JIyIEeHUS.

OmbITHaST SKCILUIyaTAlMsl JITHEHHOTO WHIyKIIMOHHOTO yckopuress JIMY-20 mokaszaja, 9To
I HACTPOUKH PEKUMOB pabOThl yCTAHOBKU TpeOyeTCs HaJW4dne Pa3sHOOOPA3HBIX CHCTEM
JIMarHOCTHK 3JIEKTPOHHOIO IyuKa. [IpuMeHsIIoTCs paspyliaiolnie 1 Hepa3pylIaiollue CPeacTBa
JIMarHOCTUKY. /[MarHoCTUPYIOTCS CJIe/IyIoNye IapaMeTphl Iy YKa: MOJI0XKEeHNEe, HHTEHCUBHOCTD,
SHEPTHs, TPOJOJLHBIA U MOMEPETHBIN TPOMUIN B PA3INIHLIX TOYKAX YCKOPUTEIsI, & TaKXKe
pa3mep POKYCHOTO TSTHA.

Young scientist paper:

Yes
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Posters I - Board: 104 / 91

Pa3pa60TKa BblIYnCJINTEJIbHbIX MO,Z[eJIeﬁ AJIMHHOI'O AUIIOJIb-
HOI'o MargimTa C IIpOAOJIbBHBIM I'PaIMEHTOM IIOJIAd Ha OCHOBE

IIOCTOSIHHBIX MarHuToB JJjisg npoekta Y HK-CUJIA

Authors: JI. H. Apcnasosa’; IO. H. Taspum'; E. 1. Tammonok!; B. II. Kyxtun'; E. A. Jlamsun';
A. H. Hexennes'; A.JI. Oscaanuros?; 1. A. Oscannnkos?; U. FO. Pomur'; C. E. Crraesckumit'; H. A.

ITarmis

Y A0 HUHUD DA

2 Canrm-Ilemepbypacruti 20cydapcmeenivoitl Yynueepcumen
Corresponding Author: a.ovsyannikov@spbu.ru

Ilesib pabOTHI COCTOUT B CO3MAHUN BBIYUCTUTEIBHBIX MOJIEJIENH T.H. «JJIMHHOTO JIUIIOJIBHOIO Mar-
HUTa TPOJIOJIBHBIM I'pajrenToM MarauTaoro mnoJis! s mpoekra YHK-CUJIA. Ocobennoctu
9TOT0 MArHUTA 3aK/IIOYAIOTCS B IPUMEHEHNN B Ka4eCTBE MCTOYHUKOB I0JI BHICOKOKOIPIIUTHB-
HBIX [TOCTOSIHHBIX MAUHUTOB, UCIIOJIb30BAHUN HU3KOYIJIEPOIUCTON CTaJIM, BHICOKUX TpeOOBAHUI
K KA9eCTBY PACIIPEIEJIEHUS I0Jisl, TOTPEOHOCTH YIETA B3ANMHOIO BIIUSHUS SJIEMEHTOB MATHUT-
HOI CHCTEMBI YCKOPHUTEJIS APYT Ha japyra. Bcé 970 mpuBOAUT K HEOOXOIUMOCTH Pa3spabOTKHU
JIeTaJbHBIX BBIYUCJIATEBHBIX MOJIEJIEil JUIOJILHOTO MarHuTa, 00eCIeYnBaIOINX JOCTOBEPHOE
ONUCAHUE CUCTEMbI HA JUINTEJIbHBIN [IEPUOJ, BIJIOTH IO HACTPOMKH, 3AIyCKA U IKCILIyaTa-
un yckopuresns. Vcxonaas MareMaTndecKas IPOCTPAHCTBEHHAS] MOJIEb CO3/[aHa HA OCHOBE
BBIUKC/IUTENIBHOTO KoMIiekca nporpaMM KOMPOT, coznannoro 8 AO «HUMNIDA», 3aperu-
crpupoBanuoro B P® u BepuduInpoBaHHOTO B X0/I€ COITOCTABUTE/IHLHBIX UCIBITAHUN, B TOM
YHUCJIe B Psjle MEXK/IyHAPOJIHBIX IIPOEKTOB. Pe3ynbTaThl YUCIEHHOIO MOJEINPOBAHUS C HCIIO/Ib-
zoBanneM koMmiuiekca KOMPOT ¢ Tpebyemoii TOYHOCTBIO COBIAIAIN C JAHHBIMUA U3MEPEHUt
Ha MUKJIOTPOHAX, co3jaHubiXx B JIAP OUAN u AO «<HUNIDDA». Pesyabrarshl 9uc/g€HHOTO
MO/IEJTUPOBAHNS, COTJIACYIONINECS C IAHHBIMU aHAJIOTUYHBIX PACYETOB /Uil IIOJOOHBIX MArHUTOB,
JIEMOHCTPUPYIOT BO3MOXKHOCTD 3(D(DEKTUBHON PACUETHON MOJIEPKKU Pa3pabOTKU, CO3IaHUS U
U3MEPEHHUI KCIEPUMEHTATBHBIX 00PA3I0B 00CYKIAEMBIX MATHUTOB.

Young scientist paper:

No

Posters I - Board: 105 / 92

Pa3pa60TKa BbIYNCJINTEJIbHBIX Mo,zpe.nef/i KOPOTKOI'O OUIIOJIb-
HOI'O MaromTa Ha OCHOBE€ ITIOCTOAHHBIX MaIl'HUTOB AOJId HAKO-
IINTEJIbHOI'O KOJIbIla MCTOYHNKA CHUHXPOTPOHHOI'O U3JIy4YeHuA

YHK-CUJIA

Authors: JI. H. Apcranosa'; FO. H. Taspum’; E. 1. Tammonox'; H. C. 3namenmukosa’; B. I1. KyxTun';
E. A. Jlamsur®; A. H. Hexennes'; A JI. Oscsarnkos?; JI. A. Oscsmmauxos?; W. 10. Pogur’; C. E.
Coraenckmit!; H. A. IMaruis?

Y AO HUHUBD DA

2 Canxm-Ilemepbypecruii 20cydapcmeennbil YHUSEPCUMEm
Corresponding Author: ovs74@mail.ru

Ob6cyxmaembie B pabOTe BBIYUCIUTEIHHBIE MOJE/N T.H. «KOPOTKUX JTUMIOJbHBIX MATHATOBY Ha-
KOIUTeJIbHOrO KOJbla mpoekTa ¥ HK-CIUJIA, onuchiBaroT MarHUThI, KCIIOJIb30BaHIHE KOTOPBIX
OTJIMYAEeT MPOEKT cpeiu Apyrux. IIpocrpaHcTBeHHAs TPENU3UOHHAST MOJIEJIb, UCIIOJIb3YIOIIast
poccuiickuit komaeke mporpamm KOMPOT, obecnieunBaeT pacdér pacupe/ieeHuii MArHUTHBIX
moJieil ¥ TOHJIePOMOTOPHBIX cril. MoJiesb JOIyCcKaeT pacHMpeHne Ha CJrydail HeoOXOMMOCTH
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y4aéTa BJIUSHUS JPYTUX IJIEMEHTOB MACHUTHOW CHCTEMBI ¢ TPeOyeMOi Jijisi MPAKTUIECKUX
neJiell cTenenbio Jleranu3anuu. [Ipu 3ToM BoO BHUMaHUe TPUHUMAIOTCS CBOUCTBA MOCTOSHHBIX
MarHuTOB, MATHUTHBIX CTaJlell, reoMeTpudeckas (popMa IMOCTOSHHBIX MATHUTOB M TOKOHECYIITIX
3JIEMEHTOB. PaccMaTpuBaioTCss BOIPOCHI TEPMO- ¥ MATHUTHOT'O NMTYHTHPOBAHUS, HEOOXOTUMbBIX
st obecriedennst TPEOYEeMbIX XapaKTEePUCTUK MArHUTOB.

UcnosbzoBanne pa3paboTaHHOil BEIMACIUTEIFHON MOJEIN O3BOJIMIO OCYIIIECTBUTD IIPEIBAPHU-
TEeJIbHDBIN BBIOOD CBOMCTB MATEPHAJIOB, TPOBECTU OIITUMUBAIIIO KOHCTPYKIIUUA JIATIOJS.

Young scientist paper:

No

Posters II - Board: 043 / 93

Development of methods for controlling the injection and
stability of an electron beam on synchrotron radiation sources

Authors: Oleg Meshkov!; Victor DorokhovN°™¢: A. Stirin?; A. Smygacheva?

L BINP SB RAS
2 NRC Kurchatov Institute

Corresponding Author: o.i.meshkov@Qinp.nsk.su

The paper analyzes the results of measurements of the transverse dimensions and coordinates of
the center of gravity of the electron beam of the KISI storage device obtained during injection
and when working for users. The beam image recorded in the optical wavelength range using
a digital camera at the Optical Observation Station (SON) of the KISI storage device was
analyzed. With the help of specially created software, the camera frame rate was increased to
700 Hz, which made it possible to register the dynamics of the transverse beam profile injected
into the CIS drive from the “Siberia-1” booster. The search for possible sources of transverse
instability of the beam while working of installation for users is carried out.

Young scientist paper:

No

Posters II - Board: 054 / 94

CUHXPOHHBII MOHUTOPUHI IIapaMETPOB yCTPOMCTB U IIY4YKOB
Ha yCKOpUTeJIbHO-HaKonuTeJabHOoM KoMmiiekce CKI1®

Authors: Sergey Karnaev'; Cheblakov Pavel®

Co-authors: Evgeny Bekhtenev !; Alexey Gerasyov !; Gennady Karpov !; Artemiy Kovalenko *; Lipovyy
Dmitriy *

! BINP

Corresponding Authors: karnaev@inp.nsk.su, p.b.cheblakov@inp.nsk.su

B pabore ornmchiBaeTCs MOX0/T, TO3BOJIAIOIINI OCYIIECTBJISATh HEIIPEPBIBHBIN MOHUTOPUHI
BCEX YCTPOMCTB YCTAHOBOK YCKOpPUTEIbHO-HaKoNuTeIbHOro KoMiekca CKN® cuaxpoHHo ¢
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U3MEPEHUSIMH TTapaMeTpoB mydka. MoHuTOpUHT paboThl YCTPONRCTB BBIMIOTHSIETCS B pacipese-
JIEHHBIX KOHTpoJuiepax ¢ gactoroit 10 kI'n. Ilpu BeIsiBIeHnn B mporecce paboThl yCcTpoiicTBa
OTKJIOHEHU! OT 33IaHHBIX apaMETPOB, IIPEBBIMIAIONINX JTOIYCK, KOHTPOJIED, YIIPABJISIIONTII
TUM YCTPOICTBOM, BBICTABJISIET COOTBETCTBYIONIUH curuaj. B ciydae HAOIIOAEHIS HEIITATHOTO
[TOBEJIEHUS IIyYKa C IeJIbI0 OOHAPYKEeHNsT YCTPOHCTBA, paboTa KOTOPOTrO MOCTY KUJIa, TPUINHON
TaKOT'O IIOBEJICHISI, BBIIIOJIHAETCS CPABHUTEIbHBIN aHAIN3 CHHXPOHHBIX JAHHBIX, [TOJIYI€HHBIX
OT PACIPEJIEIEHHBIX KOHTPOJIJIEPOB U OT JIEKTPOHUKHU JTUATHOCTUKHU Iy IKA.

Young scientist paper:

Colliders 1 / 95

Overview of the CEPC Project

Author: Zhe Duan™°"®

Corresponding Author: duanzQihep.ac.cn

The Circular Electron Positron Collider (CEPC) was proposed by Chinese scientists shortly
after the discovery of the Higgs boson at the LHC in 2012. CEPC would serve as a forefront
Higgs factory that can extend to energies corresponding to the Z, WW and the top-quark pairs,
with the upgrade potential to a high-energy pp collider, the Super proton proton Collider
(SppC). The CEPC Conceptual Design Report (CDR) was released in 2018. Since then the
accelerator design has evolved in line with more in-depth studies of many accelerator physics
topics as well as significant R&D progress in the key hardware systems. In June 2023, an
international review committee conducted the first phase review of the CEPC Accelerator
Technical Design Report (TDR), which will be released later this year. In this presentation,
we will summarize the status of the CEPC accelerator design as well as the highlights of the
development of key technologies.

Young scientist paper:

No

Posters II - Board: 013 / 96

I'eneparTopbl nuTaHus yJapHOTO MarHuUTa /JiJjis BbIMIYCKA MOHOB
B KaHaJ «bycrep-HyK/aoTpoH» yCKOpPUTEJIBLHOIO KOMILJIEKCA

«NICA» (/Ty6ua)

Authors: Dmitriy Shvedov'; Oleg Anchugov®

Co-authors: Anatoliy Fateev ; Alexey Tuzikov ®; Dmitriy Bazhutov 2

L Budker Institute of Nuclear Physics
2 BINP
3 JINR
Corresponding Authors: o.v.anchugov@Qinp.nsk.su, d.a.shvedov@inp.nsk.su
Juia nuranus 6pICTPOro yAapHOro MarauTa (KMKepa) BBIIYCKa UOHOB U3 YCKOPHUTeJA-0ycrepa
B KaHaJs “Bycrep-Hykmorpon” yckopureasroro komiutekca “NICA” (ONAN, My6ua) Gbuimn

pa3paboTaHbl, U3rOTOBJIEHBI U UCHBITAHBI T€HEPATOPHI Ha OCHOBE IICEBIOMCKPOBBIX KOMMYTa~
ropos TTIN1-10k/75. Beibop kommyTaTopa ObL1 00YCIOBIEH YHUKAJIBHOCTHIO TpeOOBaHMIT K
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rmapaMeTpaM BBIXOJHOI'O MMILYJIbCA ¥ HEBO3MOXKHOCTBIO UCIIOJIb30BAHUSI TBEPIOTEIbHBIX BBICO-
KOBOJIBTHBIX KJIFOUEll M3-38 BBICOKOT'O PAINOAKTUBHOIO (DOHA B MECTaX IEPEIyCKOB IIyIKOB
Ha Komiiekce. s obecniedenus dpponrta 500 He u unTesbHOCTH 11aTO HMITyJibea H00 HE ¢
[IEJIbIO CHUYKEHUS BJIMSIHUsI MHIYKTUBHOCTH ITPOBOAHUKOB MarauTa B 650 HI'H O6BLIO IPUHSITO
peleHue o ero OUIIOJISIPHOM BCTpedHOM muTanuu. [Ipu sTom Obuin mosryueHsl Toku 6osee 30
KA 1pu 3apsiIHOM Hanpsikernn gopmupyiorieit guanu 10 50 kB. B craTbe onmcanbr cxembr
PeHEPATOPOB U IpUBejieHbl pe3ysbrarsl ucnbiranuii B AP CO PAH u HenocpejacTBeHHO Ha
pabouem mecre Ha Komiyiekce «NICA» B mepuoj, ceanca pabOThI € Iy YKOM

Young scientist paper:

No

Posters II - Board: 122 / 97

Pe3zonarop s 6/10Ka BRICOKOYACTOTHBIX II€PEX0/I0B B ITOJIsI-
PU30BaHHBIX aTOMaX BOOPOJAa M JaeiTepus
Author: Valentin Paramonov!

Co-author: Alexander Belov !

L Institute for Nuclear Research of the RAS
Corresponding Authors: belov@inr.ru, paramono@inr.ru

Kowmmmak bt pe3oHATOp MpeaHas3HavdeH Jjisi IPUMEHEHNsS B NCTOYHUKAX MOTAPU30BAHHBIX
IPOTOHOB U JefiTponoB. Pe3onarop paboraer ubo Ha wactore nmopsaka 380 MI'm, s mosis-
PHU30BaHHBIX ATOMOB JeiTepust, MO0 Ha dactore ~ 1480 MI'1 a5 HOJIAPU30BAHHBIX aTOMOB
BOsIOpoia. B obonx ciydast obecrieqnBaeTcsl euHast IIOCKOCTh nossgpusannu dactur. Pop-
MUPYeTCsi OTHOPO/IHOe pacipeesenne maruuTaoro CBY mojist ¢ MuHMMu3auei mapasuTHOIA,
[TOTIEPETHO K TIOCKOCTH OJISTPU3AINN, COCTABIIAIONIEH. PaccMOTpeHbI BApUAHTHI TEXHIIECKOH
peanu3anuu pe3oHaTopa.

Young scientist paper:

No

Posters II - Board: 026 / 98

BEAM LINES FOR NEW EXPERIMENTAL HALL OF
U400R CYCLOTRON

Authors: Igor Kalagin'; Vladislav Lisov'; Alexey Zabanov'

Co-authors: Vadim Bass !; Ivan Ivanenko !; Nikolay Kazarinov !

Y Joint Institute for Nuclear Research (Flerov Laboratory of Nuclear Reactions)
Corresponding Author: lisov@jinr.ru
Abstract
The main activities of Flerov Laboratory of Nuclear Reactions, following its name - are related

to fundamental science. For the moment continues the works under reconstruction facility
based on the cyclotron U400 which carries out research for three main directions of heavy
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ion physics: synthesis of heavy and exotic nuclei, studies of nuclear reactions and studies of
interaction of matter with heavy ions. U400R is the reconstruction of the U400 cyclotron ones.
The design of beam lines for ion transportation from the cyclotron U400R to the new
experimental hall is presented. The beam lines include commutating magnet with variable
magnetic field induction up to 1.3 T that gives the possibility to bend ion beams in three
directions providing ion transportation through the beam lines to three experimental setups.
The beam focusing in the beam lines is provided by set of quadrupole lenses having the
gradients up to 7.7 T/m.

New structure of the beam lines and calculation results for 48Ca7+ ion beam with energy
11.08 MeV per nucleon transportation from the extraction point to the Faraday caps which
place in diagnostics block at new experimental hall are presented.

Young scientist paper:

Yes

Posters I - Board: 072 / 99

MopenaunpoBaHnue JUHAMUKY Iy YKa B KaHaJ€ TPAHCIOPTUPOBKHU
TsI>KeJIbIX MOHOB BbicoKoi sneprun (HEBT)

Author: Ekaterina Khabibullina!

Co-authors: Vladimir Nikolaev !; Alexey Sitnikov ?; Vladimir Skachkov 3; Olga Sergeeva '; Tenma it
Kpomaues 4; Timur Kulevoy °; Alexander Boriskov ¢; Maxim Guzov ¢

! National Research Center “Kurchatov Institute” (Kurchatov Complex for Theoretical and Experimental
Physics)

*> NRC KI

3 NRC “Kurchatov Institute”

4 HUI] Kypuamosckud uncmumym
5 KCTEP - NRC Kurchatov institute
¢ FSUE RFNC-VNIITF

Corresponding Author: ekaterina.khabibullina@itep.ru

B HUII “Kypuarosckuii uncturyr’ — KKTO® (KypuaroBckuii KOMILIEKC TEOPETUUECKON U
9KCIIEPUMEHTAJILHOI (husnkn) pazpabarbiBaeTcs JUHEHHDIH PE30HAHCHDI YCKOPUTEb TsIzKe-
JIBIX MOHOB MMILYJIbCHOTO THIa ¢ SHeprueit 4 MsB /HykioH, pabodeit yacroroi 162.5 MI' u
rokoM 10 10 MA. Kanan HEBT (kanan TpaHCIOPTHDPOBKU TSZKEJIBIX UOHOB BBICOKOI 3HEPIUH)
[PEeHA3HAYEH JIJIS TPAHCIIOPTUPOBKU IIyYKa YyCKOPEHHBIX HOHOB ¢ A /7 = 4+8 10 MuIlleHu 110
00IMpKe MOHOB Tiepel X WHXKeKImei B Oycrep. Onpejie/ieHbl OCHOBHBIE 3JIEMEHTHI KaHAJIA W UX
mapaMeTpbl, 00eCIIeYnBAIOININE TOMEPEIHYI0 (POKYCHPOBKY IIYyIKa U MIUHUMHU3AIIAIO UMILYIIbC-
HOro pazbpoca dactutl. IIpuBemennbr pe3yabTaTsl JuHaMUYecKnX pacdeToB B Kanase HEBT c
HCIOJIb30BAHUEM TPEXMEPHBIX MOJIeJIell TPOCTPAHCTBEHHOIO PACIIPeJIe/IeHIsT MArHUTHOTO OISt
KBa/IPYIOJIGHON JIMH3BI U JIEKTPUIECKOTO TI0JIs JebaHdepa.

Young scientist paper:

Yes

Posters I - Board: 073 / 100
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Huskosuepreruyueckuii kanaua tpancrnoptuposku (LEBT) sn-
HEITHOTO YCKOPUTEJS TA>KeJIbIX MOHOB

Author: Ekaterina Khabibullina!

Co-authors: Tennauii Kporaues 2; Timur Kulevoy 2; Olga Sergeeva !; Vladimir Skachkov !; Boriskov
Alexander *; Guzov Maxim *

! National Research Center “Kurchatov Institute” (Kurchatov Complex for Theoretical and Experimental
Physics)

2 HUI] Kypuamosckutl UWHCmumym
3 KCTEP - NRC Kurchatov institute
4 oryir "PoAI - BHUUYD

Corresponding Author: ekaterina.khabibullina@itep.ru

B HUII “Kypuarosckuit nacruryr” — KKTY® (KypuaToBeKkuii KOMIIJIEKC TEOPETUIECKOIT
U 9KCHEPUMEHTAIbHOM (hu3nku) pa3pabaTbiBaeTCs JUHEHHBIH PE3OHAHCHDIH YCKOPUTEIb Ts-
2KeJIBIX MOHOB UMITYJILCHOTO ThMa. Kanaa TpaHCIIOPTUPOBKY IMyYIKOB Hu3KoM sueprun LEBT
OCYIIECTBJISIET TPAHCIIOPTUPOBKY IIyUYKa OT JIA3€PHO-IIA3MEHHOTO UCTOYHUKA MHOTO3aPSITHBIX
uoHoB ¢ A/Z or 4 o 8 (Bwiors g0 Bi27+) 10 yckopuTesis ¢ NpOCTPAHCTBEHHO-OIHOPOIHON
KkBapyosbHoil (okycuposkoit (RFQ). B crarbe npejicraBiieHbl pe3yibTaTbl MOIEIUPOBAHIS
guHAMuKY y4dka B KaHaje LEBT ¢ yyeroM TpexmepHOil KapThl pacipeeieHus [OJIsl Mar-
HUTHBIX 3JIEMEHTOB, 0DECIIEUNBAIOIINE CEMapaIuo padbodeil GpakIiuu HOHHOTO IIyYKa U €ro
corJIacoBaHme ¢ yCKopsitoreit crpykrypoit RFQ.

Young scientist paper:

Yes

Linear and ciclic accelerators / 101

CTATYC V¥-70

Authors: Vladimir Kalinin'; Aleksandr Afonin?; Yuri Antipov'; Nikolay Ignashin'; Sergei Ivanov';
Vladimir Lapygin®; Oleg Lebedev!; Alexander Maksimov'; Andrey Markin'; Yuri Milichenko!; Alexander
Soldatov'; Sergei Strekalovskikh®; Sergei Sytov'; Nikolai Tyurin!; Dmitry Vasiliev!; Alexandre Zaitsev!

Y Institute for High Energy Physics (IHEP), Protvino, Russia
2 NRC "Kurchatov Institute IHEP, Protvino

Corresponding Author: vakalinin@ihep.ru
O030pHBII JTOKJIa]] IPEJICTABJISIET TEKYIIEe COCTOSTHIE YCKOPUTEIbHOro KoMiLiekca ¥-70 HUIT
«Kypuarosckuit Uucturyrs> UDPBI. Akient cuesian Ha HemaBHUE PabOTHI M YCOBEPIIEHCTBO-

BaHUs, OCYIIECTBJIEHHBIE O BpeMenn Tpeabiayieit koudepennuu RUPAC-2021 B xpoHoJorn-
YECKOM TIOPSIJIKE CEaHCOB.

Young scientist paper:

No

Superconductivity in accelerators / 102
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Nroru padorsl kpumorenHoro Komiiekca JI®BD B myckonasa-
JMOYHBIX ceaHcaX MH2KeKIIMOHHOro Kommiaekca NICA

Authors: Tuliia Mitrofanova'; Anton Konstantinov'; Nikolay Agapov'; Denis Shvidkiy!; Anton Emelyanov®

Co-authors: Aleksey Bulakh '; Alexander Smirnov '; Mikhail Kunyaev !

L JINR
Corresponding Author: mitrofanova@jinr.ru

Nmxkeknmonnbiit komiieke NICA Britiouaer B cebst iBa CBEPXIIPOBOIAIINX YCKOpHUTeJisi: Bycrep
u Hykmorpon. B ssHBape-amnpesie 2022 1. ObL IPOBEJIEH ITEPBBII CEAHC COBMECTHOM PabOThI
yckopureseit; ¢ cearsOpst 2022 1. mo deBpastst 2023 1. — caMblil UIATEIBHBIN ceanc padoThI
umkeknmonHoro komiurekca NICA. Oxaxkierne ob0ux ycKopuTesei ObII0 00eciedeH0 HOBbIM
000pyIOBaHIEM MOJEPHU3UPOBAHHOIO KPUOTEHHOro Kominiekca JIOBI.

Cucrema kpuorennoro obecrnedernns HyKIoTpoHa cOCTOUT M3 ABYX T'eIMEBBIX pedprKepa-
ropos KI'V-1600/4.5, KaxKplil 13 KOTOPHIX 00€CIIEYMBAET [10Jady OXJIAKIAIOIIEro TejIus Ha
COOTBETCTBYIOIIEE MOJIYKOJIbIO yekopuTess. OXiaKieHrne MarHuTHO-KPUOCTATHON CHCTEMBbI
(MKC) Bycrepa or 300 K mo 4.5 K u ganbHeiiniee ee KpHOCTarupoBaHue ObLIO IIPOBEIEHO
110 IITATHOM CXeMe: JIJIsI OXJIaKJIeHNUsl YCKOPUTEJIsI UCII0JIb30BaJjIcsl CMOHTHPOBaHHBI B 2021 1.
reJiueBblil careuTHb pedpuxkeparop PCIT-2000/4.5 xonmononpoussoaurenbaoctbio 2000
Bt npu 4.5 K. 2Kunkwnit renuit momasascs Ha Bycrep mo HoBoMy resimeBoMy TPyOOIPOBOLY,
IIPOXO/IS Yepe3 Ceraparopbl, 0OECIEINBAIONINE €0 II€PEOXTIAXK IEHNE.

st obecrievueHmst KpHOTEHHBIX YCTAHOBOK CXKATBIM ejieM ObLIa peaim30BaHa OJIHOBPEMEHHAsT
paboTa J[ByX BUHTOBBLIX KOMIIpecCOpHBIX arperatoB «Kacka-80/25» Nel, 2. Ocymika u 09ucTKa
OT IAPOB MacJja CXKATOro Iejius IIPOU3BOJMIIACH B JBYX OJIOKAX MACJIOOYMCTKUA U OCYIIKHU
MO-800 Nel, 2. Pabora KpHOreHHOr0 KOMILIEKCa OBLIa MPOBEIeHa ¢ NCIOJIb30BAHINEM BHOBD
cmontupoBanHoro 1000 M3 reameBoro rasrojbaepa N30XOPHOTO THUIIA.

TTomMmumo renmeBoit KpHOreHHOU cucTeMbl yckopuTesbHOro Komiiekca NICA monTHpyercs
0bopyioBaHMe a30THON KPUOTeHHOH cucreMbl. HoBasi cucrema 00eCIiednT MOBBIMIEHNE SHEPIO-
3bEeKTUBHOCTH U HE3ABUCHMOCTH KPUOTEHHOTO KOMILIEKCA OT IMIOCTABOK JKHUJIKOTO a30Ta OT
CTOPOHHUX OpraHusaluii. B HacTosmee BpeMs IITaTHas cxeMa obecriedeHnst moTpeduTesei
JKUAJIKAM a30TOM HAXOJWTCH B MPOIECCE CO3/IAHUS.

Jlam 0030p OCHOBHBIX UTOrOB PAOOTHI KPHOTEHHOTO KOMILJIEKCA B XOJI€ YCKOPUTEJbHBIX CEAHCOB
U IJIaH 10 €r0 JaJjbHENIeMy Pa3BUTUIO.

Young scientist paper:
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Accelerator applications / 103

Investigation of the possibility for medical radioisotopes production
on linear proton accelerator I-2

Authors: Alexandr Kozlov!; Alexey Artyukhov'; Kristina Sergunova'; Nick Markov?; Skobelin Ivan®;
Timur Kulevoy'; Valery Stolbunov'; Vladimir Zagryadskii*

L' NRC "Kurchatov Institute
2 NRC "Kurchatov Institute"(ITEP)

Corresponding Author: markov@itep.ru

Today, heavy particle accelerators are increasingly used in medicine, as in terms of developing
and improving of the external beam therapy (proton and ion beam therapy), as well as in terms
of introducing new methods of nuclear medicine (production of therapeutic and diagnostic
radioisotopes). If talking about the usage of accelerators in nuclear medicine, here, in addition
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to low-energy accelerators (up to 20 MeV) used for PET radioisotopes production (F-18, N-13,
C-11), accelerators of the medium (20 - 35 MeV) and high energies (more than 35 MeV)
ranges are of increasing interest. This is primarily due to the growing demand for radioisotope
products, the decommissioning of many nuclear reactors used to produce medical radioisotopes,
as well as the development of new methods in nuclear medicine, such as in theranostics and
corresponding requirements for the new promising radioisotopes for diagnostics and therapy.
At the same time, from the point of view of accelerator technologies, the most common types
of accelerators used to produce radioisotopes are cyclotrons. However, projects aimed for the
development of dedicated linear accelerators for radioisotope production, regularly appear
in many countries of the world. Among the advantages of this approach, one can note the
possibility to obtain a facility equipped with exit channels with various beam energies (thereby
expanding the list of produced isotopes), among the disadvantages, one can note the lower
values of the average beam current (as a result, the possibility of obtaining lower activities),
as well as the large dimensions of the linear accelerator. As a result, today the market is
dominated by cyclotrons, while the linear accelerators used to produce radioisotopes are
research facilities.

At present, the Kurchatov Complex for Theoretical and Experimental Physics (ITEP)
successfully operates the I-2 linear proton accelerator, which was previously used as an
injector of the U-10 synchrotron. The main area of application is related to research in the
field of the radiation damages of the electronic components, as well as to the technological
irradiation of elements of power semiconductor electronics. In addition, researches in the field
of radiobiology and accelerator technology are carried out. In accordance with the design
parameters (proton energy in the output channel 24.5 MeV, average beam current 2.5 A),
the accelerator can also be used to produce various types of radioisotopes. As part of the
development of this area, in collaboration with specialists from the Kurchatov Complex of
Physical and Chemical Technologies, research project was started to investigate the possibility
of obtaining clinically significant activities of the I-123, used in SPECT, at the I-2 accelerator.
In this paper the results of the first experimental measurements of the main beam parameters,
irradiation a gaseous Xe-124 target and following extraction of the I-123 radioisotope are
presented. Based on these results, further steps for the modernization of the accelerator
systems, as well as the design of the new target, in order to ensure the possibility of obtaining
1-123 activities at the level of several GBq were developed.
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Posters II - Board: 027 / 104

Craryc n3mMepeHnii moJI0KeHnsI MarHiuTHO OCH KBaAPYIIOJIb-
HbiX marauToB KoJsuiaiinepa NICA

Author: Ilya Nikolaichuk®

1

JINR

Corresponding Author: nikolajchuk@jinr.ru

OrnpeiesieHne mMoJIOXKeHNsT MArHUTHON OCH HEOOXOIMMO JIJIsi TOYHON FOCTUPOBKYU KBaIPYITOJIbHBIX
MAarHuTOB HA TEOPETHIECKYIO OCh IydKa. [lJist 9Tux 1esteil pazpaboTaHa u co3/aHa MATHUTOMET-
pudecKas CUCTeMa, II03BOJIAIONIAasd U3MEPATD II0JIO?KEeHIE MArHUTHON OCH C TOYHOCTBIO He XYyzKe
40,054 mM. B nokmajie paccMaTpUBAIOTCS METOJIMKA MTPOBEJICHUS U3MEPEHUi, CTPYKTypa Mar-
HUTOMETPUYECKON CUCTEMBI, OIICHKa ITOI'DEITHOCTH M3MEPEHUil U TeKyIne Pe3yJIbTaThl.
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Posters II - Board: 032 / 105

MarauTHbIe 3JIeMEHTbI KaHaJla TPAHCIOPTUPOBKU MOHOB OT
SIS18 mo SIS100 gaasa FAIR

Authors: Ivan Morozov'; Tatiana Bedareva?; Grigory Baranov®; Ivan Okunev?*; Vladimir Vostrikov?;
Sergey Bykov®; Alexey Dolgov®; Konstantin Zhilyaev®; Ko6er, Bamepuii®; Wnbs Jlonarkup®; Winbs
TToneraes®; Cepreit ITusirkos®

v Budker institute of nuclear physics
2 BINP, Nowosibirsk

3 Budker Institute of Nuclear Physics
* BINP

5 Budker INP SB RAS

Corresponding Author: morozov@inp.nsk.su

FAIR (Facility for Antiproton and Ion Research) — crposimuiica 8 Japmiragre (Fepmanus)
ME2K/TyHaPOIHBIN YCKOPUTEIHHBIN KOMILIEKC, KOTOPBII Oy/IeT NCIIOIb30BATH AHTHIPOTOHBI U
MOHBI JIJIsI TIPOBEJICHUST UCCJICTOBAHUMN TI0 sI/IepHON (bu3nKe, HU3NKE JIEMEHTAPHBIX YACTHUII,
aToMHOU (busuke, pU3NKe KOHIEHCUPOBAHHOTO COCTOSIHUS U JIP. BarKHBIM 3JIEMEHT KOMILIEKCA
- TPAHCIIOPTHBINA KAHAJ MEXKY YCKOPUTEeIbHbIME Kostbliamu oT SIS18 mo SIS100.
Koncrpykimst MaranToB Oblia pazpaborana B corpyaundectse Mexay FAIR u NAD. B NAD
CO PAH 6b111 u3roToBJIeHBI, IPOTECTUPOBaHbI U oTinpasjieHbl B FATR MaruuTHbie 3/1eMEHTHI
KaHaJja: qunosbable MaranTbl Dipl5-0, Dipl5-1, Dip16-0, Dip17-0, kagpymnosbhble jgua3bl Q2
U KOPPEKTUPYIOIUEe MarHuThl S18.

Junonbable MArHUTHI nMeroT JymHbl 1.961, 2.260, 2.937, 3.907 M npnr MHIYKIUS MAarHATHOTO
mosst 1.6 T B 3a30pe 80 mM. HeommopoaHocTh nHTErpaia MarHUTHON WHIYKITHH BIOIbL MATHUTA
menbme 0,4% B paGoueit aneprype 120 M.

Ksanpymonsusie marantsr umeror mamuHy 1000 MM mpu rpajineHTe WHIAYKIUS MAarHATHOTO
nosg 10 T /M. HeonHoponsocTs unTerpasa rpafieHTa MArHUTHON UHIYKIIUH BJIOJIb MAIHUTA,
menbme 0,5% B paGoueit aneprype auamerpoMm 120 MM.

KoppekTupyromue marantsr nmeroT aiauay 200 MM mpu waAyKIus Marautaoro nos 0.093 T
B 3a30pe 259 MM.

B noxnajie mpuBesieHbI CpaBHEHUsT PACYETOB U U3MEPEHUI MATHUTHBIX TIOJIEH.

Young scientist paper:

Posters I - Board: 025 / 106

KoakcuajabHBII pe3oHATOP B 3a0peie;IbHOM BOJIHOBOJE JIJIA
HCCJIeIOBAHNS BJNSHUA MOANMPUKAIINN TIOBEPXHOCTA MeaN Ha
€€ MPOBOJAMMOCTb.

Authors: 3ayp Hypuaxumeros'; Yuri Chernousov?; Dmitry Smovzh®

L Voevodsky Institute of Chemical Kinetics and Combustion
2 Hnemumym zumuveckol xunemuru u zoperus CO PAH

3 Kutateladze Institute of Thermophysics
Corresponding Author: zaur.nuriakhmetov@gmail.com

B pabore paccMoTpen pe3oHaTop KOAKCHAJILHOTO THUITA B 3alIPeIe/IbHOM BOJHOBOIE, COAEP-
KAIAN OTPE30K MEIHON IMUIMHIAPUIECKON TPYyObhl M KOAKCHAJIHLHO YCTAHOBJIEHHBIM B HEM
PE30HAHCHBIH 3JieMeHT — MemHbIil muaunHap. Mona kosebanuit TMO1-Tuma Bo30yXK1a1ach
B BOJIHOBOJIE (IUJIMHAPUIECKO TPYOEe) ¢ IMOMOINBIO KOAKCHAJIBLHOIO JIEKTPUIECKOTO 30HIA,
PACIIOIOKEHHOTO TI0 ocH cucTeMbl. [Ipu BBIOpaHHBIX pa3Mepax B yCTPOHCTBe TPyOa-IUINH/ID
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BO30OyKJas1ach nornepednas TEM-moa Kosebanuit ¢ IpoJoJbHBIME TOKAMHU B TpybOe U Iu-
JuHape. PesoHaHcHAs 9acTOTa OMPEIeIsIach B OCHOBHOM JINHON IIMINHIPA U COCTABJISIA
okoso 4 I'T't na TEM-mome. /1151 BEIOpaHHOTO AuaMeTpa TPyObl COOTBETCTBYIONASA TacToTe 4
I'T'1 juinHa BOJIHBL ObLIA 3aIIpeIesIbHON JjIsi BO30Y2KIaeMOil ¢ IIOMOIIBIO 30HIOB BOJIHOBOIHOM
CBY momsr TMO1 u mmekneit mo gacrore moanl TE11L. ['pannanass gacToTa 0TCEIKN IS MOIBI
TE11 cocrasnsier okoso 7 I'T'11, mosToMy 3/IeKTPOMATHUTHOE T10JI€ JIOKAJIU30BAJIOCH TOJHKO
BOJIN3YU IUJIMH/PA U HE MOIJIO PACIPOCTPAHATHCS BIOJb TPpyOsl Ha Mogax TMO1 u TE11. 3a
CUeT 3TOTO Peam30BajIcs pexkuM «3amnepToity TEM-moms misa cucremsl B 11e1oM. OCHOBHBIE
MIOTEPHU B YCTPONCTBE OBLIN COCPETOTOUEHDI B IIUINHIPE, ITO TMO3BOJISIET UCIIOIH30BAThH JAHHBIIH
Pe30HATOD JJIsl MCCJIEJIOBAHUS BJIUSIHUSI MOIM(PUKAIINN TIOBEPXHOCTH MeJU Ha e€ cBoiicrBa. B
paboTe paccMOTPEHbI HECKOIBKO MOTUMUKAIIII MOBEPXHOCTH: OTKUAT B aTMOCdepe BOAOPOIA,
aproHa m cUHTE3 rpadeHa Ha MOBEPXHOCTH IUINHIPA METOJIOM XUMHUTIECKOTO OCAYKICHUS U3
razosoif daser (CVD). ITokazaHo, 9TO OTKHUIe MM HPOUCXOJUT POCT KPUCTAILIOB MEJTH OJIHON
OPHEHTAIINN, ITO IPUBOANT K YBEIUICHUIO MPOBOoAUMOcTH Meau. I1om aeficTBreM arpecCcuBHOTO
BO3JIEMICTBUSI OKPYKAIOIIE Cpebl, pOCTa OKCUJIHOM IJIEHKHU M OCAXKJIeHUs ITpUMeceil Ha 110-
BEPXHOCTH M€JIU IIPOBOIUMOCTH BO3BPAIIAETCS K MCXOHBIM 3HaueHusIM. [JoKpbITHE rpadeHoM
B CBOIO OYEPEIb 3aMeJIAeT AErPAJAIldio MPOBOIUMOCTHU IO, BO3AEHCTBHEM OKPYIKAIOIIEH
CpeJibl, He BHOCS 3HAYUTEIbHBIX U3MEHEHUI B ITPOBOJAMMOCTD MEJIH.

Young scientist paper:

Yes

Posters I - Board: 088 / 107

Coherent Betatron Oscillations in a Storage Ring at Injection

Authors: Sergey Sherstyuk™°"®; Eugene Perevedentsev'; Maksim Timoshenko!

! BINP SB RAS
Corresponding Author: sherstyuk.sergey@gmail.com

A single-turn (and single-bunch) injection often operates with an injection portion of high
intensity, comparable with that of the circulating bunch. Collective effects due to transverse
impedance provide interaction between groups of particles. This interaction may set serious
limitations on the injection efficiency.

We analyze the conditions of coherency of the betatron oscillations following the injection,
while the beam is subject to decoherence resulting from the machine lattice nonlinearities.
The theoretical results are supported by numerical tracking.

The conclusions are compared with experimental data on dipole oscillations histories following
the VEPP-2000 injection.

Young scientist paper:
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Single-revolution regime of CCD-camera at injection at VEPP-
2000

Authors: Sergey Sherstyuk™°"®; Maksim Timoshenko"
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Co-authors: Yury Zharinov '; Eugene Perevedentsev !

! BINP SB RAS
Corresponding Author: sherstyuk.sergey@gmail.com

CCD-cameras are easy to use and quite widespread in accelerator diagnostics. These cameras
have milliseconds-long shutter times, therefore they are usually used to observe circulating
beams.

In this work we studied the possibility of usage of these cameras in single-revolution regime.
In order to operate the camera in this regime necessary software to control cameras, send and
process obtained images was written. We showed the prospects of single-revolution regime,
which, in turn, would allow to broaden the area of CCD-based diagnostics.

Young scientist paper:

Yes

Posters I - Board: 035 / 109

HpOGKT NCTOYHUKA PEJATUBUCTCKHUX JJIEKTPOHOB C Op6I/ITaJ'II)—
HBbIM yI'JIOBBIM MOMEHTOM

Authors: Mikhail Nozdrin'; Aleksandr Dyatlov?; Alexei Trifonov®; Zhemchugov Alexey®; Dmitry
Karlovets?; Konstantin Yunenko®; Valery Kobets®; Shirkov Grigori®

L Joint Institute for Nuclear Research
2 ITMO University
3 JINR
Corresponding Author: nozdrin@jinr.ru
B OUSU Benércs pabora O CO3LAHMIO UCTOYHUKA DEISATHUBUCTCKUX “3aKpydeHHbIX” (¢ op-
OGUTATIBHBIM YTJIOBBIM MOMEHTOM) 3JIEKTPOHOB Ha 6a3e KOMILIEKCA JIMHEHHOrO yCKOPUTEIIst
JIMHAK-200. TlepBas ouepennb JTAHHOTO MPOEKTA MPEJICTABIIAET CODOM CTEH I HA SHEPIUIO 10

5 MsB B BapuanTe ¢ CBY-mymxkoit u go 400 k3B B Bapmante ¢ DC-mymkoit. B mokmnase
[IPUBEJIEHO TEXHUIECKOE OMUCAHUE CTEHJIA W TEKYIIUil CTaTyc paboT MO ero CO3/IAHMI.

Young scientist paper:
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Posters I - Board: 053 / 110

COMPACT HELIUM ION SYNCHROTRON FOR CANCER
THERAPY

Authors: Mikhail Blinov'; Vladimir Vostrikov?

L BINP

Corresponding Author: mfblinov@gmail.com
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A compact helium ion synchrotron for cancer therapy has been developed. The magnetic
lattice includes 4 short dipole magnets with reversed direction of the guided field. The lattice
functions are close to the typical weak-focusing synchrotrons. In order to avoid negative mass
instability the momentum compaction factor of lattice was designed less than unity. The
description of multi-turn injection and slow resonance extraction also presented.

Young scientist paper:

RF and accelerating structures / 111

A concept of a 16:1 waveguide combiner for high power
applications

Authors: Tatyana Lozeeval; Iurii Lozeev?

Co-authors: Georgy Sharkov '; Alexander Penzin !; Andrey Morozov *

Y NRNU "MEPhI

Corresponding Author: tatyanabasha@gmail.com

A concept of a 16:1 500 MHz half Megawatt CW power combiner based on the rectangular
WR1800 waveguide and its 4:1 prototype version are presented in this paper. This 16:1
combiner was developed for the solid state power amplifier and is supposed to be placed over
the set of 19” amplifier racks.The combiner is designed to be modular and scalable, so that
any number of input pairs can be added/excluded according to number of amplifier racks
and hence output power needed. The 16:1 combiner has eight pairs of input EIA 4 4” coaxial
waveguide ports and ends with the accelerating cavity power coupler. The pairs of input
coaxials are located on the wide side of the WR1800 waveguide at the wavelength distance
between the pairs and end with coupling antennas.Several design options with antenna and
loop inputs were considered during the R&D. The combiner is designed to handle 32 kW of
the input power per port and 500 kW in total thus having the antenna water cooling system
similar to [1]. Cooling is realized via a shortened 4 4” line segment and RF power is loaded
through the side line.

To check the chosen concept, a 4:1 prototype has been designed. The most critical elements of
the 16:1 combiner - inputs, output, cooling system, tuning elements - are adopted to the 4:1
prototype to practice the performance and maintenance of these key nodes. A rectangular
output of a “door-knob” type connector is used for prototype measurements.The side line for
4:1 prototype has a non 50 Ohm impedance region used for additional antenna matching. The
mock-up combiner has a very wide “50 MHz band and good phase and amplitude balance -
less than 1% difference in Snl and 0.5 degrees in phase. This paper contains the results on
16:1 R&D and 4:1 prototype combiner electromagnetic design features, thermal simulation
results and variational and tuning characteristics.

References

1. E. Rampnoux et al., DESIGN OF 352.21 MHz RF POWER INPUT COUPLER AND
WINDOW FOR THE EUROPEAN SPALLATION SOURCE PROJECT (ESS), Proc. of
SRF2013, Paris, France, pp.1069-1072.
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Double beam at the HIPr facility for simulation of the neutron
impact on the nuclear reactors structural materials

Authors: Petr Fedin'; Kirill Prianishnikov'; Albina Ziiatdinova'; Alexander Kozlov'; Vyacheslav
Semyachkin'; Rostislav Kuibeda'; Timur Kulevoy"

1

NRC “Kurchatov Institute”

Corresponding Author: fedin-petr1991@Qyandex.ru

Ion accelerator facility is a powerful tool to simulate neutron irradiation effects in reactor
materials. Defects in the crystal lattice arise and the accumulation of transmutation products
(helium and hydrogen) occurs in the structure of the material under the action of neutrons
in the structural materials of nuclear installations. At Kurchatov Complex for Theoretical
and Experimental Physics the heavy ion accelerator HIPr (Heavy Ion Prototype) is used to
simulate radiation damage in steels and alloys using a 5.6 MeV Fe2+ ion beam. The second
beam line is designed at the HIPr facility to simultaneously implant helium (or hydrogen)
into the region of defects. The second beam line provides a beam of helium ions with energy
up to 300 keV. The report presents a description of second beam line design and a status of
construction the second beam line.

Young scientist paper:
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Simulation of radiation damage in W-10Cr tungsten alloy
using ion beams

Authors: Aleksandr Nikitin'; Sergey Rogozhkin?; Olga Ogorodnikova?; Petr Fedin®

1

NRC "Kurchatov Institute

2 NRNU MEPhI

Corresponding Author: fedin-petr1991@Qyandex.ru

In this work, a comprehensive study of a W-10Cr alloy sample after accelerated irradiation
with ions to a damage dose 10 displacements per atom at temperatures of 300 and 500°C
was carried out. A detailed chemical analysis of radiation induced defects carried out using
transmission electron microscopy and atom probe tomography. It is shown that, as a result of
irradiation, nanosized clusters enriched in chromium are formed. In addition, a high density
(of the order of 10°24 m"-3) of clusters of point defects was found in the area of material
damage.
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Accelerator’s subsystems / 114

N3MEPEHUS TAPAMETPOB I10J11 HEUTPOHOB MO-
HNUTOPAMM HA OCHOBE I'ASOHAIIOJIHEHHBIX ITPO-

ITOPIIMOHAJIBHBIX CUETUYNKOB
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Authors: Igor Azhgirey’; Igor Baishev?; Oleg Sumaneev?; Vladimir Pikalov?

Y NRC «Kurchatov Institutes - IHEP
2 NRC «Kurchatov Institutes - IHEP

Corresponding Author: sumaneev@Qihep.ru

HeiliTpoHHble MOHUTOPBI HA OCHOBE TA30HAIIOJHEHHBIX IIPOIOPIUOHAILHBIX cuérankoB (GFPC)
U TIEPBbIE PE3yIbTAThl n3MepeHnit 6bn okaszansl Ha Rupac-2018 u Rupac-2021. B nannom
JIOKJIaJIe TIPeICTABJIEHbI IPOIE/1yPa KAJIUOPOBKY MOHUTOPOB U HOBBIE JIAHHBIE, IIOJIyY€HHbBIE
BO BTOPHUYHBIX HEHTPOHHBIX mojisix 3a 3amuroit 3061 PBC ¥Y-70, a Takxke cpaBHEHHUS C
pesyJbTaTaMy MOJIeINPOBaHus Hoka3auuit MoHuTopos 1o nporpamme CERN FLUKA.

Young scientist paper:
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MECHANICAL DESIGN OF THE RFQ STRUCTURE

Authors: Aleksandr Semennikov'; Alexey Sitnikov'; Dmitriy Seleznev!; Timur Kulevoy?

Co-authors: Anypeit Biaguvuposia Mamtarus *; Makcnum JIsgosny Cmeranns

! NRC KI
2 KCTEP - NRC Kurchatov institute
3 @IyIl "POLI] - BHUUSD

Corresponding Author: alexsemennikov@mail.ru

The new linac for A/Z = 8, output energy 4 MeV /u and 10 mA current is under development
at NRC “Kurchatov Institute”ITEP. The linac consists of Radio-Frequency Quadrupole (RFQ)
with operating frequency 40 MHz and two sections of Drift Tube Linac (DTL) with operating
frequency 80 and 160 MHz, correspondently.

The 11 meters long RFQ is based on a 4-vane structure with magnetic coupling windows in
order to avoid a risk of excitation of dipole field components inherent in a conventional 4-vane
resonator. The paper shows the design of RFQ resonator.

Young scientist paper:
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MECHANICAL DESIGN OF DTL 2 RESONATOR

Authors: Aleksandr Semennikov!; Alexey Sitnikov'; Dmitriy Seleznev!; Timur Kulevoy?

Co-authors: Anypeit Biajuvuposiya Mamtarun *; Makcnm JIsgosuy Cmeranns

! NRC KI
2 KCTEP - NRC Kurchatov institute
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3 @ryIl "POAI] - BHUUS®
Corresponding Author: alexsemennikov@mail.ru

The new linac for A/Z = 8, output energy 4 MeV /u and 10 mA current is under development
at NRC “Kurchatov Institute”ITEP. The linac consists of Radio-Frequency Quadrupole (RFQ)
with operating frequency 40 MHz and two sections of Drift Tube Linac (DTL) with operating
frequency 80 and 160 MHz, correspondently.

The DTL_ 2 consists of 28 5-gaps IH cavities. The paper presents design of the DTL 2
resonator.

Young scientist paper:
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MECHANICAL DESIGN OF DTL 1

Authors: Aleksandr Semennikov!; Alexey Sitnikov'; Dmitriy Seleznev'; Timur Kulevoy?

Co-authors: Arypeit Biaguvuposma Mamrarus *; Makcum JIssoima Cmeranns

' NRC KI

2 KCTEP - NRC Kurchatov institute

3 @ryir "PoAI - BHUUDD

Corresponding Author: alexsemennikov@mail.ru

The new linac for A/Z = 8, output energy 4 MeV /u and 10 mA current is under development
at NRC “Kurchatov Institute™ITEP. The linac consists of Radio-Frequency Quadrupole (RFQ)
with operating frequency 40 MHz and two sections of Drift Tube Linac (DTL) with operating
frequency 80 and 160 MHz, correspondently.

The DTL 1 consists of 12 2-gaps quaterwave cavities. The paper presents mechanical design
of DTL 1 resonator.
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No

Posters I - Board: 044 / 118

ITocnenoBaTesbHOE MO IMPOBaHNE JUHAMUKY NOHOB H-MuHYyC
OT MCTOYHUKA /10 BbIxo/ia n3 RF(Q c moBoporom mmydka

Authors: Vladimir Kalinin®; Yury Budanov'; Boris Frolov!
Y Institute for High Energy Physics (IHEP), Protvino, Russia
Corresponding Author: vakalinin@ihep.ru

IIpoBeneno ckBO3HOE MOIETMPOBAHNE JMHAMUKY ITy9IKa B CUCTEME BBITSITHBAHUSI, TPAHCIIOPTHU-
POBKHU Iyuka u nepsoii ceknnn yekopureas: (RFQ). Tlpemorkennast MeToamKka MOEINPOBAHUS
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JUHAMUKN MOHOB OT MCTOYHUKA J0 BbIxoJa n3 RFQ mozBosmia oneparuBHo u 3ddexkTun-
HO MEHSTH IIapaMEeTPLI CUCTEMBI COIVIACOBAHUSI B 3aBUCHUMOCTH OT KOHEUYHBIX PE3YJIHLTATOB
npoxoxkaeHus mydka B RFQ. Pazpaborana n onTuMusnpoBaHa CUCTEMa COTJIACOBAHUS ITyd-
Ka OTPHUIATE]bHBIX HOHOB BOJOPO/IA, KOTOPAs MIO3BOJISIET OCYIIECTBUTD TOBOPOT IIyUIKA JJIsI
OGJIOKMPOBKHU PACHPOCTPAHEHHSI 11€3Us B KaHAJ YCKOPUTEJS U OCYIIECTBUTH COIVIACOBAHIE
nyuka ¢ RFQ. B pesysnbrare onTnMmsamuy KaHaia COTJIACOBAHUS YIAETCS MTOJIYIUTH POCT
smurTanca B RFQ une Gosee 256% s 90% mosim 1mydKa, Opu 9TOM 3aXBAT YACTHUILL IIy9Ka B
pexuM yckoperust cocrapiisier 98% MHIKEeKTUPYeMOro mmydka. Y BeJimdeHHble apeiidbl B cucreme
COTJIACOBAHMUS OCTABJISIOT JOCTATOYHO IPOCTPAHCTBA [IIS PA3MEIIEHNs TUATHOCTIIECKOl ara-
paTypbl, BAKYYMHOW CHCTEMBI U CUCTEMbI KODPEKTHPOBKH IIy9IKa. YCTAHOBJIEHA 3aBUCUMOCTD
auHaMukn nydka B RFQ or pacrpejiesienust 3apsijia 110 CeYEHUIO IIydYKa Ha BBIXOJEe KaHAJa
COTJIACOBAHUS.

Young scientist paper:

No

Posters I - Board: 045 / 119

Cucrema uH2keKIuu moHoB yriiepoga C+4 mjisg KoMIJjekca
JIy4eBoii Tepanuu

Authors: Yury Budanov!; Vladimir Kalinin'; Boris Frolov!

Y Institute for High Energy Physics (IHEP), Protvino, Russia
Corresponding Author: vakalinin@ihep.ru

Ha mnomanke HULL «Kypuarosckuit nacturyTs>-MUPBD B [IporBuHO paccmaTpuBaercs IpoOeKT
110 CO3JAHUIO KOMILJIEKCA JIy9IeBOI Tepalnu IIyIKOM MOHOB YIJIEPOJA C IeJIbI0O OCBOEHUS TeX-
HOJIOTUU JIeYeHUsl PaMOPE3UCTEHTHBIX OHKOJIOIMYECKIX HOBOOODA30BaHUl. YCKOPUTEIBHBII
KOMILJIEKC OYIET COCTOSITh U3 CJISIYIONMMX OCHOBHBIX YacTell: JIA3ePHBI NCTOYHUK NOHOB, KAHAJ
corstacoanus (LEBT), smneiinplil ycKOpHUTesb, MOHHBIH CHHXPOTPOH. JIMHENHbI yecKOpUuTeIh
JIOJIZKeH 00eCIIeUnTh Ha BBIXOJIE€ MMILYJIbCHBIN TOK ycKOpeHHbIX noHoB C-+4 He menee 1 MA. B
KadecTBe TIEPBOI CEKITUU JIMHEHHOIO YCKOPUTEJIS [IPEIoJaraeTcs ucroib3osatb RFQ. Mo-
JeIMPOBAHNE CHCTEMBI MHKEKITUH JIJIsI IMHEHHOTO YCKOPUTES BKJIIOYAET PACIETHI CHCTEMBI
9KCTPAKIINU MOHOB, KaHAJa COrJIacoBaHUsI u JuHamuky mydyka B RFQ mys onenku kadecTBa
myuka Ha Bbixoge RFQ. B pesynbrare mpoBemeHHBIX pacdeToB pa3paboTaHa CACTEMa WHXKEK-
nuu myvka noHoB yriepoga C+4, Koropasi MPUBOIUT K POCTY dMHUTTAHCA IIyYKa B KaHAJe
coryacopanus He 6ostee 30%, K BOZMOXKHOCTH JUATHOCTUKN W KOPPEKTUPOBKH ITy4dKa 10 RFQ
7 K MPAKTUIECKHU TIOJHOMY 3aXBaTy IIyYKa B YCKOPSIOIIEH CucTeMe.

Young scientist paper:

No

Posters II - Board: 084 / 120

Multidisciplinary Studies on Electron Accelerator ILU-6

Author: Mikhail Korobeynikov!

Co-authors: Aleksandr Bryazgin 2; Nikita Eremeev ®; Leonid Voronin !; Vadim Tkachenko !; Evgeny
Shtarklev *; Aleksey Sidorov !; Vladislav Sadykov %; Mikhail Mikhailenko °; Vadim Bezuglov *
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! Budker Institute of Nuclear Physics

2 BINP

3 Boreskov Institute of Catalysis SB RAS

* Institute of Cathalisis

5 Institute of Solid State Chemistry and Mechanochemistry SB RAS

Corresponding Author: m.v.korobeynikov@inp.nsk.su

Interactions of an intensive electron beam with various materials and matters are studied
in Budker Institue of Nuclear Physics on an electron accelerator ILU-6 for decades.Treated
samples are studied using various methods including X-ray diffraction analysis.

Results of these studies are new accelerator applications in research and in industrial production.
Radiation induced polymerization polymer modifacations are studied in collaboration with
Institute of Solid State Chemistry and Mechanochemistry.

Thermal radiation sintering processes are studied in collaboration with Institute of Solid State
Chemistry and Mechanochemistry and Institute of Cathalysis.

Other works like modification of electrospun polymer matrices to manufacture blood vessel
prostheses, agricultural and food products treatment are carried out in collaboration with
some other institutes and organizations.

Young scientist paper:

No

Posters I - Board: 009 / 121

Developing of 540° magnetic buncher

Author: Shamil Lachynov'
Co-authors: V.G. Tcheskidov ?; Nicolay Vinokurov 2

Y Nowosibirsk State University, Budker Institute of Nuclear Physics
2 Budker Institute of Nuclear Physics
3 Head of Lab

Corresponding Author: proton7956@gmail.com

Generation of short electron bunches with high peak current is of great importance for
different research and technological applications. Such generation requires a special bunching
magnetic system. This work is a broad and comprehensive review of the new magnetic buncher
development. It consists of buncher scheme description, magnetic field simulation results
and calculation of relativistic electrons reference trajectory. The buncher provides a strong
dependence of the time of flight on the particle energy and thus is capable to bunch relatively
long bunches to short ones.

Young scientist paper:

Yes

Beam dynamics etc. / 122

YBeJumdeHne AMIIJINTYAbI ILJIa3MEHHOI KI/IJIbBaTepHOﬁ BOJIHBI
BCJIeJCTBHUE €€ OIIPOKMAbIBaHMNA

Page 64



Russian Particle Accelerator Conference (RuPAC’23) Book of Abstracts

Author: Vladimir Minakov'

Co-author: Konstantin Lotov 2

! Budker INP, NSU
2 Budker INP

Corresponding Author: minakovva93@yandex.ru

OnpokubIBaHNe JIA3MEHHON BOJIHBI, T.€. MOSIBJIEHNE B HEfl MHOTOITOTOKOBOTO JIBUYKEHUST
3JIEKTPOHOB, OOBITHO MPUBOJUT K OBICTPOI JIMCCUIIAIINN BOJTHOBON SHEPTUN U YMEHBITEHUIO
AMILUIATYAbI 3JIEKTPUIECKOTO 0. B IIa3ZMeHHOM KUJIbBATEPHOM YCKOPHUTEJSE, OJHAKO, BO3-
MOYKHA 00paTHAs CUTYyallnsl, KOTJIa aMIINTY/a BOJIHBI BO3PACTAET BCJIEICTBUE XAOTU3AIIMH
JIBUKEHUST HEKOTOPBIX IJIEKTPOHOB. YCHUJIEHHE BOJIHBI CBA3aHO C MONEPEYHBIM Iepepacipe-
JeJIeHUEM ee SHEePIWH BCJIEJCTBUE DPAIUAJIBLHOTO JIBUXKEHUsI JIEKTPOHOB Iuta3Mbl. CHavasa
9JIEKTPOHBI, JIBUTASICh K OCH CHCTEMBI KaK IeJI0e, IPIUHOCAT ¢ CODOI TIa3MEHHYTO BOJIHY. 3aTeM
BOJIN3U OCU KOTE€PEHTHOCTD X KOJIeOAHMI HAPYIITAETCs, U SJIEKTPOHBI PA3JIETAIOTCS TI0 PaIUYCy,
HE YHOCs ¢ coDoii sHepruo BoyHbI. Ha nX MeCTo mpuxomsiT HOBbBIE JIEKTPOHBI U3 OKPYKAIOIIIX
cJjioeB wiasMbl. llocTynsienne BOJTHOBO SHEPrUN HA OCh MOXKET IIPEB30OUTHU HOTEPU SHEPTHUH
BCJIEJICTBUE JIUCCUIIAIIAN, ITPUBOIS K JIOKAJIBHOMY YBEJIMYEHUIO aMILIUTY/IbI ITOJIS.

Young scientist paper:

Yes

Accelerator applications / 123

CraTtyc 3KCcIIepuMeHTAJbHOI yCTaHOBKHN Pajmobmosiornvieckuii
cren; (PBC) Ha BbiBe/IeHHOM ITydYKe sifiep yrJjiepojia u3 yCKO-
pUTEJIbHOTO KoMIjiekca ¥Y-70

Authors: IOpuii Anrunos!; Anuna Bacuibesal; JImurpuit Bacuibes!'; Biagumup Kammuun'; Anjgpeit
Komenes'; Cepreit Makonun'; Anexcanap Makcumos!; Exarepuna Iapménosal; Baamgumup Iukasnos’;
Muxamn ITonkosrukos'; Anexcanap Commaros'; Cepreit Kopsikun?; Bsuecaas Cabypos?; Amexceit
Couosbés?; Mapuna Tpommua?; Anexcanap Iepesesennes®; Anmpeit ITTtremGepr®; Hukonait Cupora’;
Enena Cuuprosa®; Onbra Posanosa?; Taresina Bensikosa®

Y HHUI] «Kypuamoscrud unemumyms - HDBD

2 MPHIJ] um. A.®. IJuba — ¢usuan @PI'BY «HMHI] paduosoeuus Munszdpasa Poccuu
3 'HI] PO - HMBII PAH

* UTOB PAH

Corresponding Author: vasilyeva-agQihep.ru

B noknaze npejcrasiieHa nH(GOpMaIns 0 TeKylneM cocTosanu ycranoBku PBC Ha BbiBeieHHOM
IIy9YKe MOHOB YIJIEPOJIa M3 YCKOPUTEJBHOro KoMiuiekca ¥Y-70. B macrosimuit moment PBC pabo-
TaeT B KaYeCTBE MEHTPa KOJJIEKTUBHOTO MOJIH30BAHUS B KAsKIOM CeaHce paboOThl YyCKOPUTEIA
V-70 B Teuenue Heckosbkux Jer. Ocsoen MeyreHHbI BoBOL (10 900 MC) IydKa sijep yriepoia
u3 yckopuress ¥Y-70 na ycranosky PBC ¢ sueprusavu 200-450 MsB/HyKJ/ioH 11 pauobuoio-
TUYECKAX W TMPEIKINHIICCKIX UCCJICI0BAHN, HAIIPABICHHBIX Ha pa3pabOTKy OTEUYeCTBEHHBIX
METOIUK JIEUEHUsT OHKOJIOTUYIECKUX 3200/ I€BAHNI YCKOPEHHBIMU HOHAMU yraepoaa. Kparko
OIMCaHbI CPEJICTBA TPAHCIIOPTUPOBKY IIydka B 30HY PBC, a Tak»ke cpejicTBa 1MacCUBHOM 1 ak-
TUBHOM MOMMMDPUKAIINN yTKa, TPUBEIEHBI XapaKTEPUCTUKH MYUKa, IPEICTABICHBI PE3YIHTATHI
nocsiesreli mopepuusaiuun PBC. Tlpusesenbl pesysibraThl pajano0HOI0rnIecKuX UCCIIeI0BAHMIA,
[IOJIy9eHHbIe ¢ oMol ycranosku PBC.

Young scientist paper:
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Yes

RF and accelerating structures / 125

Development of the S-band klystron at the BINP SB RAS

Author: Alexey Levichev'
Co-authors: Sergei Samoilov !; Alexey Barnyakov *; Dmitriy Chekmenev *; Oleg Pavlov '; Valentin
Ivanov

! Budker Institute of Nuclear Physics SB RAS

The BINP SB RAS is developing a klystron for a frequency of 2856 MHz with an output pulse
power of up to 50 MW. The report presents the latest results of the klystron layout. The
general view of the klystron and some individual elements of the klystron are described. The
achieved characteristics of the output microwave power are given

Young scientist paper:

Posters II - Board: 059 / 126

Magnetic system of the lines of transportation of the derived
beams of the cyclotron U400R.

Author: Vadim Bass®

Co-authors: Ivan Ivanenko ?; Vladislav Lisov *; Nikolay Kazarinov 3; Alexey Zabanov 3; Igor Kalagin ?;

Vasiliy Semin 2; Nikolay Osipov 2

L Joint Institute for Nuclear Research
2 JINR

3 Joint Institute for Nuclear Research (Flerov Laboratory of Nuclear Reactions)
Corresponding Author: vadim2@jinr.ru

The U400 cyclotron complex has been operated in the FLNR, JINR, since 1985. Currently,
the complex is being prepared for reconstruction, which includes the modernization of the
main nodes of the cyclotron, as well as the creation of a new system for transporting particles
through channels leading to a new experimental hall. This article discusses the results of
three-dimensional calculations of TM turning magnets as part of a magnetic system of lines
for transporting derived beams of charged particles.

Young scientist paper:

Yes

Posters I - Board: 071 / 127
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Pacuér mapameTpoB cucTeMbl TPAHCIIOPTUPOBKU MyYKa B HEli-
TpoHHOM TeHepaTtope HI'-13

Authors: Dmitriy Solnyshkov'; Gennady Voronin'; Yuriy Zuyev?

Co-authors: Denis Aparin-Ursulika !; Sergei Trifonov ®; Vladimir Unin *

1 JCS NIIEFA
2 JSC NIIEFA
3 JSC NIIEFA

Corresponding Author: zuev@luts.niiefa.spb.su

st obecriedennst cTabUIBHOTO BBIXOJa HEHTPOHOB Ha ypoBHe He Huxke 1010E13 (u/c), HE0O-
XOJIMMO OIPEIEUTh ONTUMAJIbHBIA PEXKUM PAOOThHI CUCTEM TeHePaIui U TPAHCIIOPTUPOBKU
WOHHOTO IIy9YKa. BBII TPOBEIEH PACUET, OIPEIEIEHBI TEXHIYIECKUE PEIeHns], COCTaB, Hapa-
MeTpPBhl U KOMIIOHOBKA MAIHUTOOITHYECKUX CHCTEM, ODeCcrednBaronux (hOpMHUPOBAHHE HA
vumrern HI' 13M myuka noHOB ¢ TpeOyeMbIMU XapaKTEePUCTUKAMU. BBITIOJIHEHBI OITUMU3AIU-
OHHBIE PACYETHI COTVIACOBAHUS SMUTTAHCA HOHHOTO ncTouHnKa I[P ¢ akmenTom yckopsiiorero
YCTPOMCTBA.

Young scientist paper:

Posters I - Board: 070 / 128

Investigation of the possibility of using turn-by-turn measurements
to detect perturbations in the magnetic structure of accelerators

Author: Daria DorokhovaNeme

Co-authors: Victor Dorokhov ; Sergei Nikitin *

! BINP SB RAS
Corresponding Author: d.v.dorokhova@inp.nsk.su

The PCA correction method consists of a global analysis of turn-by-turn data obtained from
beam position monitors (BPMs). One of its main advantages is speed of operation and the
ability to detect pulsating power supplies. Along with this, a wide range of applications
characterizes the PCA method: determination of perturbations of the accelerator magnetic
structure, calculation of transport matrix elements and optical functions, and determination
of the magnitude of the transverse coupling. A software prototype implementing the proposed
correction method was written and tested on the electron-positron collider VEPP-4M for
experimental validation.

In the experiments, perturbations were introduced one by one into individual elements of
the skew-quadrupole and quadrupole corrections. In one case, the excitation of betatron
oscillations was carried out by the kick of the inflector. In another case, the oscillations were
excited by resonant swing with a depolariser. It was found that, despite the simplicity of
practical implementation, the examined method has some nuances that make it difficult to
obtain and identify correct results. Nevertheless, it was possible to identify the introduced
perturbations of quadrupole and skew-quadrupole corrections. Moreover, it was possible to
detect a magnet with low-frequency pulsations by characteristic changes in the estimated
invariants. In addition, the possibility of determining the integral coupling parameters in
experiments on the observation of resonantly excited eigen modes having the shape of ellipses
in the plane transverse to the beam motion axis is considered.

Young scientist paper:

Yes
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Heavy Ions Accelerators / 129

COCTOAHUE PABOT 110 CO3IAHNIO TA2KEJIO-MOHHOI'O
CMHXPOTPOHHOI'O KOMIIVIEKCA /1JI{d HEHTPA PA-

NMUAIIMOHHBIX UCITHITAHUN POAT-BHIUD®

Authors: Vladimir Vostrikov!; Anekcanap Teabros?

Co-authors: Mikhail Blinov *; Jmurpunii Bygauxos 2; Amaronmii I'pysns ?; Huxomait 3aBbsiios 2;
Wsan Koon 4; Eprennit Kpounesckuit 2; Tumyp Kymesoit °; Cepreii Jlazapes 2; Auapeit Mamaruu 2;
Kupuin Mysiokun 2; Usan Kapnos ?; ®enop Kucenes ?; Huxomait Kypanos ?; Anekcanap OnekyHos 2
Cepreit ITomozos 6; I'puropnit Iomuenxo 2; Jleorns Iomskos ?; Makcnm Cmeranun 2; Cepreit @mibaarns
2

L BINP
2 @ryIl «POAL-BHUHUD D>
3 BINP SB RAS

* Budker INP SB RAS

5 KKTO® I'HI] «Kypuamosckut, uncmumyms

S HUSTY-MHUDH

Corresponding Author: v.a.vostrikov@inp.nsk.su

B POAI-BHUNI® cosmaercs uCnbITaTeIbHBIN CUHXPOTPOHHBIN KOMILJIEKC JJIsi OTPabOTKH
3JIEKTPOHHOU KOMITOHEHTHOU 6a3bl Ha CTOMKOCTH K BO3/IEHCTBUIO NOHU3UPYIONUX W3JTy ICHUI
KOCMIYECKOTIO TIPOCTPAHCTBA.

B cocraB KoMILIEKCa BXOJAT YCTAHOBKH, CO3/laBaeMble Ha Oa3e CHHXPOTPOHHOIO YCKOPHUTEJIsT
[IPOTOHOB U TSI?KEJIBIX 3aPSXKEHHBIX YACTUIL, YCKOPUTEJIsI 3JIEKTPOHOB HEIIPEPBIBHOTO JIEICTBUA,
MMUKOCEKYHHOTO JIa3epa, 3aKPBITHIX U30TOMHBIX UCTOYHUKOB TAMMA-U3JIy9€HIs], MHOTOKAHAb-
HOI'O TeHepaTopa JIEKTPOCTATHIECKUX Pa3psioB. Pa3zpabarsiBaeMble yCTAaHOBKE obecriedar
pOBeJIeHNe KaK MOMAKTOPHOTO, TaK ¥ KOMILIEKCHOrO uchbitanns DKbB.

[TpoBeieHne KOMIIEKCHBIX UCIIBITAHUN CTAHOBUTCSI BO3MOYKHBIM B PE3YJILTATE CJIOKEHUS J10-
30BbIX MOHUBAITUOHHBIX 3DHEKTOB € JO30BBIMU CTPYKTYPHBIMEU 3 deKTaMu 0T BO3eHCTBUA
[IPOTOHOB U JIETKAX MOHOB M 3JIEKTPOCTATUIECKUMU D deKTaMu.

B pabote mipesicTaBienbl pe3yabTaThl pa3pabOTKH CHHXPOTPOHHOIO YCKOPUTE/IST TPOTOHOB 1
TSIKEJIBIX 3apsi2KeHHbIX dacTull. Co3/aBaeMblii CHHXPOTPOHHBIN YCKOPUTE/Ib IIPEJICTABIISET
€000i1 KOMIIJIEKC, COCTOAIINN U3 OyCTEPHOIO YCKOPUTEJIS Ha OCHOBE JIBYX JIMHEITHBIX HOHHBIX
PE30HAHCHBIX YCKOPUTEJIEH U CHHXPOTPOHA-OycTepa, a TaK»Ke OCHOBHOTO CHHXPOTPOHA, Pac-
CUYMTAHHBIX IPU CBOEHl peajin3allii Ha MeHEPAIUIO IIUPOKOr0 HAabOopa MyYKOB 3apsiKEHHBIX
YACTUIL BEICOKUX dHEpruil or uonos Bogopoxaa (H) mo sucmyra (Bi) ¢ dhopMupoBanueM HeCKOIb-
KHUX TOJIeil 00JIyIeHnsT C PA3JIMIHON IJIOMAIbIO U OMEPATUBHON ITEPECTPONKOI THIIa MOHA B
«KOKTeHIey.

Young scientist paper:

No

Accelerator applications / 130

MHoro1eeBoit KOMILJIEKC Ha 0a3e nukJjgorpoHa I11-80

Authors: Alexandra Akimova'; Alexandra Leukhina'; Dmitrii Stepanov'; Igor Lazarev'; Ilya Gorbunov’;
Konstantin Kravchuk'; Marina Usanova'; Mikhail Klopenkov'; Roman Klopenkov'; Sergei Trifonov’;
Vladislav Lugin!; Yulia Osina'; Yuriy Gavrish?
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! JSC NIIEFA
Corresponding Author: r.klopenkov@luts.niiefa.spb.su

IIpencraBiien mpoeKT MHOTOIEIEBOrO KOMILIeKca Ha 6a3e ycranosyennoro B «HUIL «Kyp-
qaroBckuit nactutyTy - IINADy nuknorpona 11 — 80. Kommsieke ocHamaercs MAINIEHHBIMEI
CTaHIUSIMY, IIO3BOJISIONIMMY [IPOU3BO/INTD MINPOKUIL CIIEKTP PaHOU30TOIIOB, B TOM YHUCJIE U30-
TOITHO YHCTBIX ajib(ha-dMUTTEPOB, I JINATHOCTUKU OHKOJIOTUYIECKHUX, CEP/IeTHO-COCY/UCTHIX I
HEBPOJIOTHIECKNX 3a00seBanuii. C 1eIblo OKa3aHusd YCIYT MO MPOTOHHOM Tepanmu o TaaIbMo-
JIOTMYECKHX 3a00/IeBaHMIT CO34aETCsl cucreMa (POPMUPOBAHUS, TPAHCIOPTUPOBKH U BBIILYCKa
[IPOTOHHOI'O IIyYKa B aTMOChEpy.

Young scientist paper:

Heavy Ions Accelerators / 131

JInHeitHbIll yCKOPUTEIb TSXKeJbIX MOHOB: HAKOILJIEHHBIN OIBIT
IKCILJLyaTallud U JOCTUTHYTbhIE Pe3yJIbTAThI

Author: Bopuc T'onosenckniit
Co-authors: Banepuit Momunncknit *; Koncranrun Jlesrepos '; Biamumup Msnkosckuit 1; Jenuc

JHowner *; Unbst Mupukos '; JImurpnit Ionkmm *

! JINR
Corresponding Author: golovenskiy@jinr.ru

Jluneiinpiii yckopuresb Tsxkesnbix nonos (JIYTU) npennaznaden mjisi yCKOPEHUsT TAXKEJBIX
uoHOB ¢ orHorrenueM A/Z 6,25 1o sueprun 3,2 MsB/H Jijis HHKEKIUKA B CBEPXIIPOBOISIINIL
cuaxpoTporHblil Oycrep KoMmiiekca NICA. IIpeacraBiieHbl pe3ysibTaThl HACTPOUKY JIMHAKA,
Ha Iy40K KceHoHa 124Xe28+, obpa3oBaHHBI B 3/ieKTPOHHO-cTpyHHOM ncrounnke KPMIOH-
6T.

Young scientist paper:

No

Posters II - Board: 006 / 132

BcerpauBaemsbriii iudpoBoit mHTEepdeiic ajid KOHTPOJLIEPOB,
IMTPUMEHSIOIIXCH AJI9 yIPaBJIEHNS yCTPONCTBAMM YCKOPUTEIbHO-
HakonurTeJbHOro komiiekca CKN®

Authors: Alexey Gerasev'; Pavel Cheblakov'; Sergey Karnaev!
Co-authors: Dmitriy Lipoviy ; Arseniy Kononov !
L BINP
Corresponding Authors: p.b.cheblakov@Qinp.nsk.su, a.v.gerasyov@inp.nsk.su
B nmanmoit pabore ommchIiBaeTCs YHUBEPCAIbHBIN 1M POBOt mHTEpdENHC AT yIpaBIeHUs
Pa3IMIHBIME YCTPOUCTBAME YCKOPHUTEIbHO-HaKOIuTeIbHOr0 KoMiutekca CKU®D. Uurepdeiic

pa3paboTaH B BHJE BCTABHOIO WM CHEMHOI'O MOJYJ/Is, YCTAHABJINBAEMOIO B KOP3UHY WJIU Ha
IJIATY-HOCUTETb. B OCHOBE MOJLyJIst JIeXKUT cucreMa Ha Kpucramte (SoC), BKIO9aomas siapa
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obrero HazHavyeHus: o, yupasiearnem OC Linux, sipo peaJibHOM BPEMEHHU IO YIIPABJIEHUEM
FreeRTOS, a Takxke pazjuunbie uarepdeiicot (B T.4. Ethernet) st ¢BA31 ¢ BHENIHUM MUPOM.
B pabore mpeacTaBiena apXxuTeKTypa u PYHKITHOHAILHOCTD PENIeHN, Ha KOTOPBIX MTOCTPOEH
undpoBoit naTEpdEiic, a TaKKe OIMUCHIBACTCS IIPOrPAMMHOE 00eCIIeYeHne, PEeATU3YIOee ITH

byHKIIAN.

Young scientist paper:

Yes

Posters II - Board: 045 / 133

BcrpamBaemblii KOHTpoJIJIEp AJid YIIPaBJIeHUd YCTpoiicTBaMu
YCKOPUTEJIbHO-HAKONNTEJIbHOro koMiiekca CK®

Authors: Pavel Cheblakov'; Sergey Karnaev'; Alexey Gerasev'; Georgy Toropov?

Co-author: Dmitriy Lipoviy

' BINP
2 Tornado Modular Systems

Corresponding Authors: karnaev@inp.nsk.su, a.v.gerasyov@inp.nsk.su, p.b.cheblakov@inp.nsk.su

B cunxpoTpoHax 1 HAKOIHUTEIAX 3aPAKEHHBIX YACTHUI] UCIOJIb3YeTCsI OOJIBIIOE YUCIIO YCTPOICTB,
00€eCIIeINBAOIINX HEIIPEPBIBHYIO ITUPKYJISIIIAIO IIyIKOB YaCTHUIL IT0 3aMKHYTON TPAEKTOPUH B
BaKyyMHOI KaMepe yCTAHOBKU: 9TO - UCTOYHUKY MUTaHUs MAarHuTHON cucrembl 1 BY. Ot nc-
TOYHWKOB [TUTAHUS TIOMUMO BBICOKOH TOYHOCTH OTPAbOTKY 3a/JAHHBIX [APAMETPOB (BBIXOJHOTO
TOKHU UJIA HAIPSIZKEHUS) TPEOYeTCs TaKKe B3aUMHAsl CHHXPOHU3AIMsS 9TOi 0TpabOTKH.

B nannoit pabore mpeacTaBieHO OMUCAHIE BCTPANBAEMOrO KOHTPOJLIEPA ¢ AHAJIOTOBBIM HHTEP-
deiicom, obecrieunpalomero TounocTs yupasienns 0.01% oTHocuTebHO HOTHOTO Juala3oHa,
0TpabOTKN YyCTPOUCTBA U MMEIOIIEr0 BO3MOYKHOCTh CHHXPOHU3AINN OTPAOOTKH 0 BHEITHUM
TAKTOBBIM HMITyJIbCAM. B paboTe NnpuBeIeHbl TPUMEPHI UCIIOJIb30BAHUsT KOHTPOJLIEPA I
YIPaBJIEHUS PA3JIMYHBIMU YCTPOUCTBAMY U CHCTEMAMI.

Young scientist paper:

Modern trends / 134

IInazmenHOe KnJibBaTepHOE yCKOPEHUE

Author: Konstantin Lotov!

! Budker INP
Corresponding Author: k.v.lotov@inp.nsk.su

Byser man 0630p mocieiHuX JOCTUKEHNH TIIA3MEHHOTO KUJIHBATEPHOTO YCKOPEHNUsI. YCKOPEHHe
C JIa3epHBIMU JpaiiBepaMu yKe PA3BUJIOCh JI0 TAKO CTEMeHU, ITO MOJIydaeMble 3JIEKTPOHHBIE
Iy9KH 3aBEIOMO MOTYT IPEICTABIIATH HHTEPEC KAK WH2KEKTODPBI YACTHUIL B HAKOIIUTEIN WJIH
KaK MCTOYHUKU KOPOTKUX M SIPKUX BCIIBIIIEK 3JIEKTPOMATHUTHOTO H3JIYU€HUS B PA3JINIHBIX
YaCTOTHBIX JIMAINA30HAX. DJIEKTPOHHBIE JPAiiBEPhl MMOTEHIINAJIBHO CIIOCOOHBI ITPOU3BOIUTH
IIyYKU CO CBEPXMAJIBIM SMUTTAHCOM. [IpoTonnbie apaiiBepsl criocoOHBI B 0003PUMOI TIepCITeK-
TUBE YCKOPSTH 3JEKTPOHBI /10 sueprun Macmrada 100 I'9B. Yemexu B mia3MeHHOM YCKOPEHUN
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UOYyT MapaJjijleJIbHO C Pa3BUTHUEM YHCJIEHHOI'O MOJEINPOBAHUS, 0€3 KOTOPOIO HEBO3MOYKHO
pa300paTbCsi B IMPOUCXO/ISAIINX B IJIA3ME IIPOIIECCAX.

Young scientist paper:

No

Accelerator applications / 135

COCTOAHUE PABOT IIO COSAJAHINIO KAHAJIOB ITYY-
KOB NMMOHOB VYIVIEPOJIA JJI4 ITPOBEJIEHWN S PAJINIO-
BNOJIOTNYECKUX U ITPEAKJINMHNYECKNX NCCJIE-

JOBAHUIII HA YCKOPUTEJILHOM KOMIIJIEKCE V-
70

Authors: V.I. Garkusha™°"®; V.A. Kalinin™°"®; A.V. Maksimov™°"®; A.M. Markin™°"¢; F.N. Novoskovtsev™°"®;
V.A. Pikalov¥°"®; A.P. SoldatovN°™; R.Yu. Sinyukov’

L National Research Centre "Kurchatov Institute"— IHEP
Corresponding Author: roman.sinyukov@ihep.ru

IIpencrasiiena cTpyKTypa M ONTHYECKasl CXeMa KaHaJla TPAHCIIOPTHPOBKHU IIyYKOB MOHOB
yraepoaa <sup>12< / sup>C<sup>+6< / SuUp> B 30HY PaINOOUOJIOTUIECKUX MCCJICIOBAHUIA.
[IpuBenensr pe3ynbTaThl 3aMelJIeHUs] HOHOB yriiepona B yckopurene Y-70 or 455 mo 200
M5B /uykji0H 1 BeIBOsI Iy4Ka u3 ¥Y-70. IIpuBeeHbl UI3MEPEHHbIE 3HAYCHUS] IMUTTAHCA Iy IKOB
MOHOB yriiepofa. PaccMmorpena cxema (hOpMUPOBaHUsT PABHOMEPHOI'O JO30BOTO IMOJIS C TIOMO-
IO BEPTUKAJIBLHOIO ¥ TOPHU30HTAJILHOIO BOOO/Iep-MaruuToB. IIpuBeieHbl Ianbl pa3sBUTHA
KOMILJIEKCA MOHHO-JIyeBoi Tepanuu B OB,

Young scientist paper:

Yes

Posters II - Board: 091 / 136

MOAEJIMPOBAHUNE 1 USMEPEHUE OSOMWUTTAHCA ITYY-
KOB NMOHOB VIVIEPOJIA B KAHAJIE PA/IMOBMOJIO-

TMYECKUNX NCCJIEJOBAHUN HA YCKOPUTEJILHOM
KOMIIJIEKCE ¥Y-70

Authors: A.V. Maksimov°"®; F.N. Novoskoltsev°"®: R. Yu. Sinyukov'; A.A. YanovichN°"®

1 National Research Centre "Kurchatov Institute"- IHEP
Corresponding Author: roman.sinyukov@ihep.ru

Ormnmcana MeTOJIUKA OIpeIeJIeHNsT SMUTTAHCA [TyIKOB HOHOB YIJIEpOJia IyTEM U3MEPEHUsT UX
IIOTIEPEYHBIX PA3MEPOB B KOHIIE BO3/IYIIHOTO MIPOMEXKYTKa KaHaja. PaccMoTpeHo oOpaTHoe
peobpazoBanue ha30BbIX JLIAICOB € yIETOM MHOIOKPATHOTO KYJIOHOBCKOT'O PACCESTHIS TACTHUI]
U HAJIMYWs MUCIEPCHHU B IIydYKe MOHOB yriepona. [IpuBeienpl 3Ha4eHNs SMUTTAHCA Iy IKOB
1epe;1 epBoil KBaJIPYIOJIbHOM JIMH30# KaHaJIa TPAHCIIOPTUPOBKH, KOTOPBIE CPABHUBAIOTCS C
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JAaHHbIMH, IIOJIYY€HHBIMU IIPAMBIM paC‘IéTOI\/I, Ha4dMHad OT BHyTpeHHefI MUIICHU. O6CY}KA&IOTC$I
HeOHpe,ILe.HéHHOCTI/I B pacqéTme 1 U3MEPEHHbIX 3HAYCHUAX IMUTTAHCA.

Young scientist paper:

Yes

Posters I - Board: 085 / 137

Pacuér nmniesjanca BakyyMHoii kamepbl HakomnuTesisa LIKII
CKNo®

Author: Mikhail Baistrukov!

Co-authors: Pavel Piminov !; Danila Nikiforov '; Evgeny Rotov ?; Alexander Krasnov *

L BINP SB RAS and SRF SKIF
2 BINP SB RAS

Corresponding Author: m.a.baistrukov@inp.nsk.su

B wmacrosiee Bpems B HoBocubupcke BeeTCst CTPOUTEIBCTBO UCTOYHUKA CHHXPOTPOHHOTO
uzsy4aenus nokosienust 4+ CKU®. Ero 0cobeHHOCTBIO SIBJISI€TCS MAJIBI SMUTTAHC IIPUA BHICOKOM
Toke mydka. KosmekTuBabie 3DMEKTH B JUHAMUKE HHTEHCUBHOIO IIyYKa MOTYT IPUBOIUTH
K BO3HUKHOBEHHIO PA3JINIHBIX HEYCTONIMBOCTEH U COOTBETCTBEHHO K YXY/IIIEHUIO KAIeCTBa
Iy4YKa WK ero mojiHoil morepe. Jjist monapiieHust HexKeJlaTeIbHBIX 3 (MEeKTOB HEOOXOIUMO
IIPOBECTHU AHAJIN3 B3AUMOIEHCTBUS MyYIKA C PA3IUIHBIMU JJIEMEHTAMA BAKYYMHON KaMepbl
C TEJIbI0 MUHUMU3AIMH UX UMITEJAHCOB. B maHHON pabore MpuBeéH PACYET MPOJIOIBLHBIX
WMIIEJIAHCOB OCHOBHBIX 3JIEMEHTOB BaKyyMmHOM Kamepbl Hakonureas CKU®, rakux Kak pe-
30HATOP OCHOBHOI rapMOHUKH, (DJIAHIIEBOE COEINHEHNE, KOMIIEHCATOD, HATINK TOJIOKEHUS
[y4YKa, KHKeP, OTKAIHO mopT. PaccuuTanbl cymMMapHble KOT€PEHTHBIE TIOTEPH, & TAKIKe CYM-
MapHBIi 3 DEKTUBHBIN UMITEJIAHC U OIIEHEHBI BKJIAIbI KAXKOI0 THUIIA JIEMEHTOB B CyMMapHBIE
XapaKTEPUCTUKH.

Young scientist paper:

Yes

Posters I - Board: 056 / 138

Betatron Stopbands in VEPP-2000 Collider

Author: Danil Chistyakov™°ne
Co-author: Evgeny Perevedentsev

Corresponding Author: danil-chistyakov2001@mail.ru

The final-focus solenoids of the round-beam e-+e- collider VEPP-2000 can cause stopbands
in the betatron tune plane. This specific stopband domain limits the available tune space
in the most important region above the integer tunes. We present a theoretical study of the
combined effect of the decompensated solenoids and the parametric resonances at the integers.
The results are compared with numerical investigations of this combined effect. Experimantal
data on scanning of the VEPP-2000 tunes showed the limits of the available tune domain
which agree with the theoretical expectations.
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Young scientist paper:
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Stationary negative ion beam injector for tandem accelerator

Authors: Anatoliy Gmyrya'; Yuri Belchenko?; Andrey Sanin®; Sergey Savinov®; Ivan Schudlo®; Sergey
Taskaev®

! Budker institute of nuclear physics
2 Institute of Nuclear Physics
3 Budker Institute of Nuclear Physics

Corresponding Author: a.a.gmyrya@inp.nsk.su

B NA® CO PAH c 2006 roma paboTaer yCKOPUTEbHBIII HCTOYHUK HEHTPOHOB Ha OCHOBE 2.5
M>»B yckopuresns-TaHieMa ¢ BaKyyMHOM U30JiAIHell, B KOTOPOM HCIIOJIB30BAJICST UCTOYHUK
OTPHUIATEILHBIX NOHOB BOJIOPO/A, 00ECIIeINBAIONINil CTaOMIBLHYI0 PabOTy TAHIAEMAa C TOKOM
YCKOPEHHBIX IpOoTOoHOB 10 8 MA [1]. B 2022 rozay Gbuia npoBejieHa MOJIEPHU3AIMS HHIKEKTOPA
OTPHUIATETHFHBIX HOHOB B TAHJEMHBII YCKOPUTENb. BB yCTAHOBJIEH NCTOYHUK OTPHUIIATEIBHBIX
HMOHOB € TOKOM J10 15 MA u sHeprueit 10 32 K3B ¢ ycujieHHBIME 3JIEKTPOJAMEI U BHYTPEHHEH
MATHUTHOI cucTeMoii [2]. YeTaHOBJIEHBI HOBBIE CHCTEMBI IUTAHUS UCTOYHUKA, 0DECIIEeUNBAOIIIe
00paTHYIO CBsi3b W ABTOMATH3NPOBAHHBIN KOHTPOJIb €r0 pabOThI TI0 BHIOMPAEMOMY OMEPATOPOM
crenapuo. MoiepHn3upoBan HU3KOIHEPTeTUIECKNN TPAKT TPAHCIIOPTUPOBKH Irydka. [l
bOKYCHPOBKYE HOHHOTO ITy9YKa HA BXOJ| TPAKTA ObLIA YCTAHOBJIEHA JIOTIOJIHATE/IbHAS MATHUTHAS
Jima3a. JIjis yMeHbIeHus: O0IUPKY Iy YKa OTPUIIATE/IbHBIX NOHOB YCUJIEHA OTKAYKa HU3KOIHEp-
PETUYHOI'O TPAKTA.

B nokiajie npejicraBieHbl pe3ysibTarThl paboT MO HCIOJIB30BAHUIO HOBOTO MHYKEKTOpA HAa
YCKOPHUTEJIe-TAHIEME U N3y IEHUIO XaPAKTEPUCTUK [TOJTy IEHHOTO Iy 9K OTPUIATETbHBIX HOHOB.

JIuteparypa:

1. Bykov T. A. et al. Use of a wire scanner for measuring a negative hydrogen ion beam
injected in a tandem accelerator with vacuum insulation //Instruments and Experimental
Techniques. — 2018. — T. 61. — Ne. 5. — C. 713-718.

2. Belchenko Y. I. et al. Upgrade of CW negative hydrogen ion source //AIP Conference
Proceedings. — American Institute of Physics, 2013. — T. 1515. — Ne. 1. — C. 448-455.
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Cucrema koMmnpuMupoBaHusa KpuoreHHoro Komiiekca NICA

Authors: Denis Shvidkiy'; Tuliia Mitrofanova'; Anton Konstantinov*

Co-author: Nikolay Agapov *
L JINR
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Corresponding Author: shvidkiy@jinr.ru

AHHOTAIINA

Kpuorennsriit kommreke kostaitnepa NICA npennasHavuen s OXJIAXKI€HUS TPEX CBEPXIIPOBO-
JISIIITAX KOJIEI YCKOPHUTEThbHOTO KoMiiekca: Hymorpona, Bycrepa nu Kommaiinepa.
OCHOBHBIMU KOMIIPUMUPYIOIIMME arperataMu KpuoreHHoro komijiekca NICA siBjisiioTcst BUHTO-
BbIe rejuenblie Komupeccopbl «Kackan 110/30» u «Kackan 80/25». Hosbie arperarst «Kacka,r
110/30», pacroioyKeHHbIe B HOBOIl KPUOIEHHO-KOMIIPECCOPHON CTAHIMU, CO3/ABAJINCH KaK
pe3ysIbTaT MOJEPHU3AINN YKe UCIOJIb3yeMbIX BUHTOBBIX KOMIIPECCOPHBIX yCTaHOBOK «Kackay
80/25», pazpaboranubix s kKpuoreauoro komiuiekca ¥ HK, r. IIporsumo.

Kommpeccop «Kackaz 110/30» upesncrasiisier coboii TPEXKOPIIYCHYIO JIBYXCTYIEHYATYIO MAaIIlK-
Hy. KaxKiplit 13 KOMIIPECCOPHBIX arperaTroB MEPBOii CTYIIEHH IIPeJICTABJISeT COOO0M 3aKOHUYEHHOE
W3Ie/Ire U MOYXKeT paboTaTh aBTOHOMHO C arperaroM BTOpOil crymenu. Takrke KaKJplil u3
KOMIIPECCOPOB IIEPBOIl CTYIEeHN CHAOXKEH 30JI0THUKOBBIM PErYJISTOPOM IIPOU3BOIUTEILHOCTH,
KOTOPBI MO3BOJIAET peryanpoBaTh eé B quanasone ot 20% mo 100% or nomunanbHoit. Takum
00pa3oM, KOMIIPECCOPHAsT YyCTAHOBKA MMEeT ITUPOKUIl IUATa30H PErYJIUPOBKU TPOU3BOIUTE -
HOCTH.

JLj1s1 CTyIIeHYaTOro peryJInpoBaHus IIPOU3BOIUTEILHOCTH, & TAKKe JIJIsl UCIIBITAHUN CBEPXITPOBO-
JIATIIX MATHUTOB HMCIIOJIb3yeTCsl IOPITHEBBIE T'eJINEBbIE KOMITPECCOPBI MEHBITIEH TPOM3BOIUTEb-
moctu. B 2023 r. 3akon4YeHO 0OHOBJIEHNE TTAPKA ITOPITHEBBIX KOMIIPECCOPOB. Tpexcryrienyarsie
KOMIIPECCOPBI 3aMEHEHBI HA YeThIPEXCTYIIEHYATHIE arperarhbl. Tak:Ke peajin30BaHa BO3MOXK-
HOCTB 3aITyCKa ITOPIITHEBBIX KOMIIPECCOPOB IIPU MOBBIIIEHHOM JIABJIEHUN BCACHIBAHUS.

B okTs6pe 2021 1. 6bLT BBEIEH B SKCILIYATAIMIO TA3r0JbIEP U30XOpHOro Tuia obbemom 1000
M3. B TakoM rasrosibiepe omneparop, Jub0 aBTOMATHKA IIOJIEPXKUBAET U30BITOYHOE JIaBJIe-
HUe B JIMHUM BCACBIBAHUs TeJIMEBBIX KoMIpeccopoB B muanaszone 0.02 — 0.06 krc/cm2, aro
obecneTnBaeT HOPMAJIBHBIN PEKUM pabOThI KOMIIPECCOPOB, & OOJIBINO 00bEM Ta3ToIbIepa
CIJIa2KMBaeT CKadKU JaBJIeHUs] B OOPATHOM IIOTOKE U 00eCIIeYNBAET TEXHOJIOTUIHBIN IIyCK U
OCTAHOB BUHTOBBIX I'€JIUEBBIX MAIITWH.

B pamkax pazsurtus kpuorennoro komiuiekca NICA monTupyercs obopymoBanue a30THOM CH-
creMbl. B HOBOiI KpHOIreHHO-KOMIIPECCOPHOI CTaHIMKM CMOHTHPOBAHBI a30THBIE IIEHTPOOEXKHBIE
KOMITPECCOPBI «AspokoMy 1 «CaMCyHT», a TaKKe MOPITHEBbIEe KOMIIPECCOPDI JJIs 3aKAYKHU B
XPAHUJININE UCIIAPUBIIETOCT a30Ta.
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YcKopuTeJabHBIII KOMILIEKC Ha 0a3e nukJjorpoHa 1I-80 mjasa
MeIUIIMHCKOT'0 MCIIoJab30BaHns — npoeKT OKO
Author: Tyurpuit Ipanmm’

Co-author: YKanna Jle6enesa !

Y HII "Kypuamoscruti unemumym ITHI D
Corresponding Author: granin _di@pnpi.nrcki.ru

QPerepaabHOE TOCYAAPCTBEHHOE OI0/IXKETHOE YIPEKIeHIE

«Iletepbyprckuit unctutyT saepuoit duzuku uMm. B.I1. Koncrantunosa HamumonanbsHoro uccie-
JOBATEIBCKOTO TleHTPa «KypUuaToBCKMit MHCTUTYT», aJIpec:

Jlenunrpaackas obsacte, 1. laTunna, Mxp. OpioBa poma, i.1.

Tema mokiama: YCKOPUTEILHBIN KOMILIEKC Ha 6a3e mukaoTpona 11-80 mjas mMeauuHCKOro
ucnosib3oBanus — mpoexkt OKO.

Hoknaguauk: Havanbauk orgena meaunuackoii paguosoruu (OMP) I'panun 111
Conoxkitagunk: Menununackuii pusuk OMP Jlebenesa 2K.C.
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Tezucor:

1. Cozmanue (MomepHU3aIMs) OHKOODTATBMOJOIIIECKOIO KOMILIEKCa Ha 6aze IefiCTBYIONero
muksiorpora [1-80 B HUIL «Kypuarosckuit macturyTs-1INAD, B kKadecTBe BHICOKOTEXHOJIIO-
TUYIHOTO METUITMHCKOTO WHCTPYMEHTA JJIS JIEYEHHUS MAIMEHTOB CO CJIOXKHBIMUA OHKOOMTAIHMO-
JIOTHYECKUMU 3a00JI€EBAHUSIMU: BHY TPUIVIA3HBIMU HOBOOODPA30BAHUSIMU, HOBOOOPA30BAHUIMU
OpOUTHI M TPUIATOYHOTO aIapaTa ria3a.

2. OyHKIMOHAJI TEXHOJIOTUIECKOr0 U MEIUITTHCKOIO 000PYI0BaHIS OHKOOMTAIBMOIOITIECKOTO
KOMILJIEKCA..

3. OCHOBHBIE TEXHOJIOTHIECKIE ITAIBI IPOBEJIEHUsI TPOTOHHOMN JIy9eBOil Tepanuu OHKOOMDTa b
MOJIOTMYECKUX TAIHEHTOB C BHYTPUIVIA3HBIMU 3JI0KAYECTBEHHBIMUA HOBOOODA30BAHUSIMI.

IIpumevanue: 10 yCKOPUTETBLHON IaCTH OHKOO(MTATHLMOJOTHIECKOTO KOMILIEKCA TIAHUDYETCS
nokja Pykoomuresist paboueit rpymibl AO «HUMDDPA uwm. /1.B. Edpemosas Kionenkopa
P.M. VY6emurenbnas mpochbba mocTaBuTh mokaan Kiromenkosa P.M. cpa3y mocie mokiama
I'panuna JI.M. Obe mnpeseHTalny IJIAHUPYIOTCS KaK YaCThb OJHOIO OOJIBIIOTO JIOKJIaJja, B
[TOJTHON Mepe PAaCKPBIBAIOIINE 3aBJICHHYIO TEMY.

Young scientist paper:
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K BOIIPOCY ®OPMMNPOBAHIS HENTPUHHBIX I1YY-
KOB HA YVCKOPUTEJIbHOM KOMIIJIEKCE ¥-70 C IIO-
BOPOTOM POAUTEJIbCKUX YACTHUIL

Authors: F.N. Novoskoltsev™°"®; R.Yu. Sinyukov!; A.A. Sokolov™°ne

! National Research Centre "Kurchatov Institute”"— IHEP
Corresponding Author: roman.sinyukov@ihep.ru

Ob6cyxmaercs Bonpoc GOPMUPOBAHUS HEHTPHHHOTO MYYKa C MOBOPOTOM POJIUTEIBCKUX TaACTHII
B OHY CTOpOHY. B onTmdeckoil cxeme KaHaJjia IIPEJIIIOIATAETCH HUCIIOIb30BaTh OE3UCIEpC-
HYIO JBYXMATrHUTHYIO CUCTEMY C IOJIEBON JIMH3OMU JIJIsl BbIJIEIeHUs TPeOyeMOro UMILYJIbCHOTO
WHTEPBAJIa -Me30HOB. JIUIO/IbHBIE MATHUTHI OTKJ/IOHSAIOT IIyYOK B OJHY CTOPOHY, IIOITOMY
pacnajHas 4acTb KaHaJjla [IOBEepHyTa OTHOCUTEJIbHO HallpaBJIeHUs HaBeJeHUs IIE€PBUYHOIO IIPO-
TOHHOT'O IIyYKa HA MUIIeHb. HerpoB3anMo/ieiicTBOBABIINE B MUIIEHU IIPOTOHBI COPACHIBAIOTCS
HA [OTJIOTUTEJIb, IPOJOJIbHAST KOOPAMHATA KOTOPOIO COOTBETCTBYET HAYAJIY PACIAIHON TPYOBI.
O6CyKIAI0TCST OCHOBHBIE PACUETHBIE XaPAKTEPUCTUKY ITyYKa HEUTPUHO Ha JajIbHEM JETEKTOpE,
PACIIOJIOKEHHOM Ha paccTogHnn 2595 KM OT KOHIIA PACIaHOTO y4YacTKa KaHaja, a TaKiKe
mapaMeTpPbl POJTUTEIBCKIX ~-ME30HOB B HadaJle PacIiafHOIO ydacTKa.

Young scientist paper:

Yes

Colliders 1 / 143

Performance enhancement of VEPP-2000 collider over the
last two years.

Author: Sergey Rastigeev!
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Co-authors: Yu. Aktershev '; Egor Bedarev ?; Oleg Belikov ?; Dmitriy Berkaev '; V. Denisov !; E.
Eminov '; L. Fomin '; K. Gorchakov '; Gennady Karpov !; A. Kasaev *; A. Kirpotin '; Z. Konshin *;
A. Koop !; Alexander Krasnov '; A. Kupurzhanov ; Grigory Kurkin *; A. Lysenko !; Sergey Motygin
1. Anatoly Murasev 3; A. Otboev !; Evgeny Perevedentsev ; V. Prosvetov *; Yury Rogovsky '; Alexey
Semenov *; A. Senchenko *; Yu. Shatunov !; Dmitry Shwartz '; Maksim Timoshenko *; V Yudin ; I.
Zemlyansky '; Yu Zharinov !

1 BINP

2 Budker INP SB RAS

3 BINP, Novosibirsk State University
* BINP SB RAS

Corresponding Author: s.a.rastigeev@inp.nsk.su

VEPP-2000 is an electron-positron collider with round beams built and

operating at BINP. The integrated luminosity accumulated over last two
years has reached 0.5 fb-1 with peak luminosity of 0.9 * 10°32

cm-2*s-1. The short description of the VEPP-2000 complex and current
status with achieved results are presented.
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KNJIbBBATEPHOE YCKOPEHUE C JIASEPHBIM MNM-
ITYJIBCOM XCELS

None

Author: Daniil Kutergin

Co-authors: Igor Lotov !; Vladimir Minakov !; Roman Spitsyn !; Petr Tuev !; Konstantin Lotov
1

1 Hosocubupcruti zocydapemeennont yrusepcumem, Urncmumym adeprots gusuxu um. I. H. Bydkepa
CO PAH

Corresponding Author: daniilkutergin@yandex.ru

B pabore npoanasm3upoBaHa TPUMEHUMOCTD JA3€PHOTO UMILYIHCA

npoekTupyemoii ycranopku XCELS (CapoB) B KadectBe spaiiBepa sl [1JIa3MEHHOI'O
YCKOPEHHsI. DHEePro3alaca UMILYIbCa JOCTATOYHO, YTOOBI YCKOPUTD 3JIEKTPOHHBIM
crycTok ¢ 3apanom 50 nKa mo sumeprum 100 I'sB. Oprako a1 9T0ro HEOOXOIUMO
CO3/1aTh IJIA3MEHHBINH KaHaJ JiinHO#M 70 M ¢ XapakTepHbiM pajauycoM 200 MKM 1
IUIOTHOCTBIO ILIa3MbI Ha ocu 3 X 10'° 73, B masme 60sIbineil IJIOTHOCTH J1a3ep
6pIcTpee mepecTaeT 3hhEKTUBHO BO30YKIATH KUIBBATEPHYIO BOJIHY, I HTOTOBAs
SHEPrus mnojydaercs MeHbie. IlapaMerpuydeckuit TONCK OCYIIECTBIISIICS IIPH
ITOMOIIY YUCJIEHHOTI'O MOJIeIMpOBaHusi mporpaMmibiv komiiekcom LCODE.
Tlokazano, 9T0 KOHEUHBII SHEPropa3OPOC IJTEKTPOHHOTO CIyCTKA MOYKET OBITh MEHEee
1% npm ycsroBuM ONTUMAIIBHO MOJOOPAHHBIX IAPAMETPOB YCKOPEHHUsl (B TOM THCJIe
JJIMHBI CIYCTKA U €r0 TOJIOKEHUs B KUJIbBATEPHON BOJIHE).

Young scientist paper:

Yes

Page 76



Russian Particle Accelerator Conference (RuPAC’23) Book of Abstracts

Posters II - Board: 099 / 145

Scintillation detector for neutron flux monitoring for BNCT

Authors: Gennady Savinov'; Victor Leonov'; Vyacheslav Porosev!

! Budker Institute of Nuclear Physics
Corresponding Author: porosev@Qinp.nsk.su

With the advent of new neutron sources based on accelerators for boron neutron capture
therapy (BNCT), it became necessary to create an independent system for monitoring the
particle flux during patient irradiation. The presented in this research results demonstrated
that the proposed scintillator-over-fiber system with a silicon photomultiplier readout using
three different sensors enables measurement of neutron flux, as well as estimations of the dose
induced by gamma rays. Application two types of plastic scintillators SC-301 and enriched
with boron SC-331 (IHEP, Protvino) allows estimate contribution of neutrons, while using an
additional sensor having no scintillator at all makes it possible to estimate the contribution
to the signal from the Cherenkov radiation generated in the optical fiber. The implemented
system of detection optical signals based on silicon photomultipliers has a high quantum
efficiency and application of counting mode used in the readout electronics made it possible to
achieve intrinsic noise at the level of several tens of Hz.

The study was supported by the Russian Science Foundation grant No. 19-72-30005, https://rscf.ru/project /19-
72-30005/

Young scientist paper:

Colliders 1 / 146

Ocobennoctu paborsl BIOIIII-4M Ha BbICOKOIT dHeprum AJjist
SKCIIEPUMEHTOB 110 (pU3NKe YACTUI U C CMHXPOTPOHHBIM U3JTy-

qeHnuemM

Author: Pavel Piminov*

! BINP SB RAS
Corresponding Author: piminov@inp.nsk.su

Dj1eKTpOH-1103uTPOHHBIH KoJutaitaep BOIIII-4M npomo/kaer ucciaesoBanus ¢ yHUBEPCATbHBIM
marauTHbIM jgerekTopoM KE/IP 1o dusuke snementapubix dactut. Ciieyonuii SKCIepuMeH-
TaJIBHBIN IUKJI [IPeJIroaraer paboTy Ha BBICOKON SHEPIMU JIjIs U3MEPEHUsI MacC M JIEIITOHHBIX
[IUPUH UIICUJIOH-ME30HOB, U3MEPEHUE TIOJTHOIO CEeYeHHUs POXKJIEHUs aJPOHOB B JIBYX(OTOHHOM
KaHaJIe U U3yYeHHe SKCKIIO3NBHBIX ABYX(OTOHHBIX IIPOIECCOB C UCIIOJIb30BAHUEM CHCTEMBI
pacCesTHHBIX 3JIEKTPOHOB U IMO3UTPOHOB. J[JIsi NMPEnU3UOHHOIO M3MEPEHUsI SHEPIUU IIy4YKa
HCIOJIb3yeTCsl METOJI, PE30HAHCHON JIETOJISIPU3AIIN C TIOMOIIbI0 YHUKAJIHHOIO JIA3EPHOTO ITOJIs-
pumerpa.

Jlpyrum HampasjieHIeM padOThl YCKOPUTEIBHOTO KOMILJIEKCA SIBJISIFOTCS UCCJIE0BAHMS C CHHXPO-
TPOHHBIM M3JIyI€HUEeM U3 IOBOPOTHBIX MATHUTOB W IHOPUIHOTO MHOTOITOJTIOCHOTO BUITJIEPA C
mrosteM 10 2 Tur. Bo3MOXKHOCTD n3MeHeHnns SHEPIUH Iy IKa B ITHPOKOM JHAIIA30HE U PEATA3AINS
Pa3JIMYHBIX CXEM 3AII0JHEHHSI OPOUTHI 3JIEKTPOHHBIME CI'YCTKAMU PACIIAPSIIOT SKCIIEPUMEH-
TaJIbHbIE BO3MOXKHOCTH YCTAHOBKHU U JIEJIAIOT UX BOCTPEOOBAHHBIMHU HECMOTPsI HA OOJIBITOHN
SMUTTAHC.

B joxktajzie pacckasbiBaercst 06 3TUX U JAPYIUX HAIpaBJeHUsIX paboThl Komiuiekca BIOIII-4M,
00 0COOEHHOCTSX ero (PyHKIIMOHNPOBAHUS Ha BBICOKON SHEPIHUH, O MOJYyUYEHHBIX PE3yJbTaTaX n
[IEPCIEKTUBHBIX IIJIAHAX.

Pa
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Young scientist paper:

No

Posters II - Board: 077 / 147

Dynamics of a helium beam in a transport channel for simulation
experiments

Authors: Albina Ziiatdinova'; Petr Fedin?; Alexandr Kozlov'; Timur Kulevoy!

L NRC "Kurchatov Institute
2 NRC “Kurchatov Institute”

Corresponding Author: fedin-petr1991@Qyandex.ru

Modern requirements for the development of new materials for nuclear and fusion reactors
require an express method of analysis. A new trend in imitation experiments on reactor steels
is the parallel emission of two or more accelerated ion beams. A second beamline is under
development to the existing linear accelerator HIPr for double beam irradiation simultaneously.
In this work, the simulation of the beam dynamics for the second beam channel was carried
out, as well as the simulation of the electromagnetic fields of the main components for the
transport line.

Young scientist paper:

Yes

Posters II - Board: 086 / 148

Management and operator control system based on microservice
architecture and application on the HIPr accelerator

Authors: Mikhail Saratovskikh!; Alexander Zimin'; Evgeniya Saratovskikh'; Vladimir Gladkov'; Andrey
Orlov?; Petr Fedin'; Timur Kulevoy®

L NRC "Kurchatov Institute
Corresponding Author: fedin-petr1991@Qyandex.ru

The paper describes the basic principles of developing a distributed control system (DCS)
and a GARNET operator control system based on a microservice architecture as part of a
high-availability cluster. The application of the operator’s control system as a DCS component
is described. The main elements of software components of operator control and DCS are
presented and described. The process of conveyor assembly and publication of software tools
into a working product environment, which implements the principle of continuous integration,
is described. The mechanism of interaction of key components among themselves is presented.
The mechanism for hosting management services using the Docker containerization system
and Kubernetes container orchestration is demonstrated. Examples of services for interaction
with users in the environment of the GARNET operator control system being developed,
separation of users by roles and access rights, integration of the data visualization service
using Grafana are shown. The vector of further development of DCS and operator control
tools is described, in particular, the possibility of using the practice of developing user web
interfaces using the micro frontend approach. The components and results of the operation of
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a prototype system designed to interact with the measurement infrastructure of the linear
heavy ion accelerator HIPR are presented.

Young scientist paper:

Yes

Posters II - Board: 103 / 149

PeryaupoBka BbIxoHOI 3Heprum B TedueHne BY umnysibca B
JUHENHOM yCKOpUTEeJe ITPOTOHOB JJIsi MeIAITNHBI

Author: Banenrun ITapamonos’

1 1
Co-authors: Anekcannp dypkun *; JIio6oBb OBUMHHUKOBA

' Ugm PAH
Corresponding Authors: paramono@inr.ru, durkinap@inr.ru

B mporonnoit Tepanuu ckaHupoBaHMe 00bHEKTA OOJIYIEeHNs 0 TIyONHE TPOU3BOIUTCS N3MEHE-
HueM Boixogauoit ueprun (BY) yckopeHHOro myvka. B NMITYJILCHBIX JIMHEHHBIX YCKOPUTEJISIX
IpUHATA PEryJupoBKa B 3a cueT u3aMeHeHUus aMILITUTYIbl U/ (has3bl MOJd B YCKOPSIONIUX
amemenTax or ogaoro BY ummynbca K apyromy. Ilpumenernune saBisionuxcs 6€3 HHEPIMOHHBIMA
YCKODSIIOIIUX CEKITUI Ha OeryIeil BOJIHe M03BOJIsIeT ObICTpee N3MEHITh a3y yCKOPSIOIIEro
mostst B Tedernne BY nmvmynibeca. Paza u aMIuinTyna moJist B CEKIUN OMpeIesIsieTcst Kak (a3oit u
aMILTUTY 101 BXoiHOrO BY curnasia, Tak u mMpoIeccoM ero paclipoCTpaHeHUs B IUCIIEPCHON
crpykrype. PesyapraTsl pacdera pacrupocrpaneHus Oeryiieil BOJIHbI B YCKOPAIOMEH CTPYK-
Type npu n3menernn daszer BU curnansa u pesyabrarsl MOAETUPOBAHUS TUHAMUKU JACTHUIL,
MO/ITBEP K IAI0T n3MeHenne BY yckopurens B mporiecce BU ummynbca. [lpegmaraemas mero-
JIMKa peryjupoBKu BY 1103BoJIsieT MHOIMOKPATHO MOBBICUTH CKOPOCTh CKAHUPOBAaHUS 0O'bEKTA
00JIyueHust 10 TJIyOuHe.

Young scientist paper:

No

Beam dynamics etc. / 150

The First Measurements of the NICA Booster Lattice Characteristics

Author: Mikhail Shandov!

Co-authors: Victor Smirnov ?; Ilya Nikolaichuk 3

L Joint Institute for Nuclear Research, Veksler and Baldin Laboratory of High Energy Physics
2 Joint Institute for Nuclear Research
® JINR

Corresponding Author: shandov@jinr.ru
The injection chain of the NICA Collider (JINR, Dubna) consists of various ion sources, two

linear accelerators, a 257T-m superconducting (SC) Booster synchrotron, the existing SC
synchrotron Nuclotron and beam transfer lines. Since the launch of the facility in December
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2020, four commissioning Runs have been carried out with various ion beams. Two of them
were carried out with physical experiments at the BM@N facility. The first results of the
characteristics studies of the NICA Booster lattice are presented. The prospect for such
research in planned and research works for the NICA injection chain and Collider facility are
also discussed.

Young scientist paper:

Yes

SR and FEL sources 1 / 151

Experimental stations of the Novosibirsk free-electron laser
facility and research on them

Author: Vasily Gerasimov*

! Budker Institute of nuclear physics SB RAS
Corresponding Author: v.v.gerasimov@inp.nsk.su

For almost 20 years, users from various fields of science have been conducting fundamental
research at the unique facility Novosibirsk Free Electron Laser (NovoFEL) of the Siberian
synchrotron and terahertz radiation research center. The combination of unique characteristics
of NovoFEL radiation, as high spectral power, monochromaticity, wavelength tunability in a
wide wavelength range (8-400 m), spatial and temporal coherence, enable to solve the scientific
problems that are inaccessible when using conventional terahertz sources. Among the ongoing
work at the NovoFEL, several main streams of research can be stand out: THz photonics
and plasmonics, materials science, THz acousto-optics, ultrafast time-resolved spectroscopy
of molecules, optical discharge in gases, THz EPR spectroscopy of molecular magnets and
paramagnetic compounds, studies the affect of THz radiation on biological objects.

The most significant results of researches achieved at the Novosibirsk radiation source in recent
years will be presented.

Young scientist paper:

No

Ions, electrons and positrons sources / 152

Creation of the SKIF synchrotron booster

Author: Sergey Sinyatkin®

Co-authors: Alexander Batrakov 2; Alexandr Akimov '; Alexey Semenov 3; Anatoliy Utkin ®; Andrey
Polyansky *; Denis Burenkov ®; Dmitriy Senkov *; Dmitriy Shvedov °; Eugeny Levichev '; Evgeniy
Bekhtenev *; Gennady Karpov !; Ivan Okunev !; Leonid Serdakov %; Lyudmila Belova *; Nikolay Nefedov
2. Oleg Anchugov !; Oleg Belikov *; Oleg Meshkov ; Sergey Gurov !; Sergey Karnaev ; Sergey Shiyankov
4; Vladimir Kiselev ®

' BINP

2 Budker Institute of Nuclear Physics of Siberian Branch Russian Academy of Sciences (BINP SB RAS)
3 BINP SB RAS

* Budker INP SB RAS
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5 Budker Institute of Nuclear Physics
Corresponding Author: s.v.sinyatkin@inp.nsk.su

«Cubupcknit Konbrepoit Ucrounnk Poronoss («CKUD») siasieTcst MepBbIM HCTOYHHKOM
CHHXPOTPOHHOI'O M3JIyYeHUs YeTBEPTOIO IOKOJeHus, co3nasaemoro B Poccun. IIpoekT BKIIIO-
YAeT HAKOIIUTEIHHOE KOJILIO € YIBTPAMAJBIM 3MUTTAHCOM 75 nMm*pay Ha suepruio 3 3B,
JIMHEHHBIN yCKOPUTEIb U OYCTEPHBIN CHHXPOTPOH HA MOJHYIO dHepruto. HcTuTyT smepHoit
busuku nm. [ V1. Bynkepa siBjisieTcst OCHOBHBIM TIOCTABIITUKOM YCKOPUTEIHLHOTO 000PY/TOBAHMS
st komiiekca «CKM®». Opaa u3 OCHOBHBIX YacTeil KOMILIEKCa — OyCTepHBIl CHHXPOTPOH,
KOTODBI JIOJI’)KEH HAJEYKHO U HEIIPEPBIBHO YCKOPATH IIyYOK IJEKTPOHOB OT MUHUMAJIHHOMN
sueprun nmxkekiuu 170 MaB 1o makcumasibraoit snepruu 3.15 ['9B ¢ Tokom myuka 20 MA B
OJTHO-CI'YCTKOBOM M MHOT'O-CI'YCTKOBOM pPE€XKHMaX. B crarbe HPUBOIATCS PE3y/IbTAThl PAbOT 110
6ycrepy myis komiuiekca «CKUD».

Young scientist paper:

No

Posters I - Board: 063 / 153

Investigation of spin-flipping within the Frequency Domain
method of searching for the electric dipole moment of the
deuteron

Author: Alexander Aksentev!

Co-authors: Aleksei Melnikov ?; Yury Senichev ?; Sergey Kolokolchikov ?

L INR of RAS
2 INR RAS

Corresponding Author: alexaksentyev@gmail.com

The present work is part of a research devoted to the development of a method to search for
particle EDMs in an existing storage ring (specifically, NICA of JINR). The method belongs
to the family of methods built upon the Frozen Spin idea, one of whose features is that the
momentary beam polarization vector is orthogonal to the invariant spin axis (the polarization
axis); in other words, the beam used in the measurement is essentially “depolarized.” Its being-
depolarized is the ground of the spin-decoherence phenomenon, in view of which the notion of
spin-coherence-time receives significance (to the above-mentioned method family).

Presented are the results of an investigation of the behavior of the beam polarization upon
approaching spin-resonance in a lattice realizing the so-called “Quasi-Frozen Spin” condition.
The work is carried out in view of the guiding question of how rapidly the beam energy
must approach the resonance value, if the beam is to be depolarized without loss spin-
coherence.

Young scientist paper:

Yes
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Magneto-optical structure of the Nuclotron for searching for
the electric dipole moment of light nuclei

Author: Yury Senichev!

Co-authors: Alexander Aksentev ?; Aleksei Melnikov !; Sergey Kolokolchikov *; Vladimir Ladygin *;

Evgeny Syresin

3

L INR RAS
2 INR of RAS
3 JINR

Corresponding Author: alexaksentyev@gmail.com

In this work, a possible magneto-optical structure of the Nuclotron is considered, which
could provide the conditions for an experiment to measure the electric dipole moment of the
deuteron. For that it was necessary to solve four problems within the framework of eight
superperiodic structures: implement the concept of “quasi-frozen spin” in the proposed optics,
increase the lengths of the inter-arcs straight section, ensure zero dispersion in the straight
sections, and preserve the length of the accelerator ring, taking into account the placement
required equipment. In addition, it has been done the transition to superperiodicity N=16,
which will allow the “quasi-frozen” structure to bring its properties to the “frozen” structure
by reducing the beam rotation angle on each arc =0.001 radians. At such angles for deuterons,
one can consider the possibility of searching for the electric dipole moment of the proton as
well.

Young scientist paper:

Posters II - Board: 039 / 155

Budker INP Acceleration mass spectrometer automation
system.

Author: Lyubov Kutnyakova'

Co-authors: Eugene Konstantinov 2; Alexey Petrozhitskiy 3; Sergey Rastigeev ?; Vladimir Reva *

Y Institute of Archaeology and Ethnography (IAET SB RAS)
> BINP

3 Budker Institute of Nuclear Physics of the Siberian Branch of the Russian Academy of Sciences
* Budker Institute of Nuclear Physics Siberian Branch Russian Academy of Sciences (BINP SB RAS)

Corresponding Author: bkharat@ngs.ru

This paper describes basic principles and functions that are applied for automatization
accelerator mass spectrometer (AMS) developed by Budker institute with original project for
needs of institutes of the Siberian branch of RAS within the framework of the integration
project. The facility is a 4 MeV tandem ion accelerator with a charge-exchange target. The
distributed control system using for facility control allows simplifying software and hardware
components modernization. Applying the LabVIEW system for user interfaces and control
programs allows for flexible adaptation for effective operation and control. BINP AMS is used
for radiocarbon (14C) measurements from 2011 and was registered as the Unique Scientific
Installation in 2017. From 2020 the facility is operating as part of the joint radiocarbon AMS
laboratory (short international index — GV).

Young scientist paper:

No
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Posters I - Board: 037 / 156

YHacToTHO-UMITYJIbCHBIII MCTOYHUK 3JIEKTPOHHOIO IIyYKa C Tep-
MOKAaTOIOM /JIJi MOAEJINPOBAaHNSA TEIJIOBOTO BO3/IeMiCTBUS I1JIa3-
MBI Ha OOJIMITIOBKY AWBEPTOPa TOKaMaKa

Author: NABIL ABED!

Co-authors: Danila Nikiforov ?; Victor Kurkuchekov ?; igorka Kandaurov 3

! Budker INP SB RAS and Novosibirsk State Technical University
2 BINP
3 BINP of SB RAS

Corresponding Author: nabil-abed.7@hotmail.com

IIpobsiema 9po3un BobMOPaMOBOI OOJIUIIOBKY BaKyyMHOI KaMepbl TOKAMaKa-pPEeaKTOpa, HAXO-
Jdreiicss B KOHTAKTe ¢ TEPMOSIJIEPHOM IJIa3MOi, B HACTOSAIIee BPEMS BBI3LIBAET CEPHE3HBIH
UHTEpEeC. DTa IPobJieMa MPOsIBJIsIeTCsl 0COOEHHO OCTPO B 00JIACTH JIUBEPTOPA TOKAMAKa, I
HauOOJIBIILYIO yI'PO3Y JJIsl JIEMEHTOB OOJIUIIOBKHU [IPEJICTABJIAIOT NHTEHCUBHBIE UMITYJIHCHBIE
TEIJIOBbIE HAUPY3KHU, BO3HUKAIOIINE BCJIEICTBUE OBICTPHIX IMEPEXOIHBIX IIPOIECCOB B rOpsdeil
mia3Me TokaMaka. Takum o0pa3oM, U3ydeHne 3po3un BosibdpaMa IPH ITUKIMIeCKOM UMITYJIbC-
HOM Harpese Ha dacToTe B 10 - 20 I'll, IpH COBOKYIIHOM |HCJIEe UMITYJILCOB Harpesa 107,
maotHOCTsAX 3Heprun ~ 1 MJIx /M2, cyOMUIITICEKyHIHO JTHTeTbHOCTH IMITY/ThCa HarpeBa,
MIPEJICTABISIETCS aKTYaabHON HAaydHOI 3amadeil. B mammo#t paboTe ONMuChIBAETCS SKCIIEPUMEH-
TAJbHBIN CTEHJ HA OCHOBE YaCTOTHO-UMITYJILCHOT'O UCTOYHUKA SJEKTPOHHOTO IIYYKa C SHEPTHEH
15 — 20 k3B ¢ TepMOIMUCCHOHHBIM KATOMOM /I MCCJIEIOBAHUS W MOJIECTMPOBAHUS TEIJIOBOM
UMITYJIbCHOI HAIPY3KH HA BOJIb(MPAM CO CTOPOHBI IIJIA3MBI.

Young scientist paper:

Yes

Posters I - Board: 010 / 157

Development of the magnetic system based on permanent

magnets for the new energy-saving synchrotron radiation
source

Author: Shamil Lachynov?
Co-authors: Nicolay Vinokurov 2; V. G. Tcheskidov 3

Y Nowosibirsk State University, Budker Institute of Nuclear Physics
2 Head of Lab
3 Budker Institute of Nuclear Physics

Corresponding Author: proton7956@gmail.com

X-ray radiation sources are of great importance for different research, medical and technological
purposes. High power radiation source of a small transverse size, so-called high brilliance
radiation source, is required by the majority of radiation users. A small (less than 0.1 mm)
transverse size electron beam circulating in a storage ring can be used for creation of such
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radiation sources.

It is crucial to improve future radiation sources compared with the existing at the present
moment. The upgrade can be done with the use of new technologies. One of them is the
implementation of permanent magnets for the electron optics design. It will help to exclude
the dependence of the electron beam stability on the electric power supply instability and the
vibration caused by the work of the cooling system. On top of that, the use of permanent
magnets will increase the aperture of the vacuum chamber and, thus, simplify the storage ring
vacuum and injection systems, and increase the instabilities threshold current.

This work is devoted to the development of the two focusing and defocusing magnets as an
entity of the regular magnet system of the future energy-saving compact source of synchrotron
radiation. The design and the results of magnetic field simulations are presented.

Young scientist paper:

Yes

SR and FEL sources 2 / 158

Generation of picosecond X-ray pulses at the energy-recovery
linear accelerator of the Novosibirsk free electron laser

Authors: Yaroslav Getmanov'; Nicolay Vinokurov?; Oleg Shevchenko?®; Vladislav Borin®; Oleg Meshkov?;
Yulia Maltseva®; XiaoChao Ma®

! Budker INP

2 Head of Lab

% BINP

* BINP SB RAS

Corresponding Author: y _getmanov@mail.ru

The energy recovery linear accelerator of the Novosibirsk free electron laser has unique
characteristics necessary for high-power lasing in the infrared and terahertz ranges. The
repetition rate of electron bunches can be several MHz, the duration of an individual bunch is
several picoseconds and the energy is about 40 MeV. Such electron beam can be used as a source
of the X-rays. For this purpose, a thin foil was installed on the orbit of the accelerator and

the electron bunches passing through it generated short pulses of bremsstrahlung. The article
discusses the possibilities of creating such a source and the results of experiments.

Young scientist paper:

No

Posters I - Board: 097 / 160

JVMHAMUKA ITYYKA B MOJAEPHNU3NPOBAHHOM ITUK-
JIOTPOHE II-80 1 CUCTEME TPAHCIIOPTNPOBKMUN

Authors: Yulia Osina™°"®; Wies Top6ynos'; Asexcanapa Jleyxuua'; Auaromnit Dasrayk!

L AO "HHHUD DA
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Corresponding Author: julia npf@list.ru

IIpencraBiienbl pe3yabTaThl MOJEIMPOBAHUS JUHAMUKHA NOHOB BOJOPO/ia B MOJIEPHU3UPOBAH-
HOM MUKJIOTpoHE 11-80, KOTOPBIi OCHAIEH JByMs KaHAJAMU BBIMTYCKA ITYYKOB PA3JTUIHON
WHTEHCABHOCTH JJIsi IPOU3BOJICTBA PAJMOHYKJINIOB U Tepanuu 0pTaabMOJIOITIecKux 3aboire-
BaHuit. BeIBOJ ABYX MYyYKOB OyJIeT OCYIECTBAATHLCS 3a CUET nepe3apsakn H- ¢ mocemyronmm
BBIBOJIOM IIPOTOHOB. J[j1st HApaOOTKM PAIMOHYKJINIOB U3 IUKJIOTPOHA OYIeT BBIBOIUTHCS 1Ly I0K
IPOTOHOB ¢ sHeprueii B muanaszone 40 — 80 MsB u Tokom me menee 100 MKA | my1st perieHust repa-
[IEBTUYECKUX 3a/a9 — Iy4oK ¢ sueprueii 70 MsB u TokoMm He 6ostee 0.4 - 1 MmxA. Paszpaboranbi
CHCTEMBI TPAHCIIOPTUPOBKHU TE€PANIEBTUYECKOTO U PAIMON30TOMHOTO Ty YKOB.

Young scientist paper:

Yes

Posters II - Board: 020 / 161
KBaapynosb Ha MOCTOAHHBIX MarHuTax /s (puHaabHOTO O-
Kyca

Author: Evgeny Antokhin'

Co-authors: Vitaly Zuev !; Adil Mikaiylov 2; Mariya Butsykina !; Alexey Pakhomov %; Konstantin
Zhilyaev ®; Vladimir Vostrikov 2; Taniya Derbysheva *; Vladimir Eliseev *

! Budker Institute of Nuclear Physics
* BINP
% Budker INP

Corresponding Author: antokhin@inp.nsk.su
B crarne mpuBesiensl 3D MaruuTHbBIE pacdeThl U ONMUCAHNE KOHCTPYKITUHN JIMH3BI HA TOCTOSTHHBIX
MarHUTaX CEKTOPHOIO THIA C alepTypoii 36 MM u Besuuunoil rpaguenta 62 T /M. Ouncana

nponeaypa MaroHuTHBIX I/I3M€peHI/II71 1 IIOKa3aHO COOTBETCTBUE PAaCCUUTAHHbBIX N U3MEPEHHbIX
XapaKTEPUCTUK MAarHUTHOTO ITOJIA KBAJAPYIIOJIAd

Young scientist paper:

No

Posters II - Board: 041 / 162

Hardware and Software to Control the Booster - Nuclotron
transfer line of the NICA complex

Authors: Nikita Shchegolkov!; Anton Pavlenko!

Co-authors: Andrey Zhuravlev !; Andrey Krylov !; Alexander Morsin !; Dmitry Senkov !; Alexander
Zharikov *

! Budker INP SB RAS

Corresponding Author: nikman3177@Qgmail.com
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The Booster - Nuclotron transfer line operates in pulsed mode. The duration of the current
pulse in the channel elements varies between two microseconds for extraction kicker, tens
and hundreds of microseconds for septums, and up to tens of milliseconds in dipole magnets
and correctors. All elements pulsed power supplies come with embedded controllers of two
different types, each of which supports the Modbus/TCP protocol. Except for correctors, all
magnets include built-in induction coil sensors that track the stability of the magnetic field,
and the control system is outfitted with the necessary hardware, such as precision integrators
and high-speed digital oscilloscope VME cards. The transfer line is equipped with its own
synchronization system that receives three signals (two pre-starts and start of beam transfer)
from the facility control system and generates all necessary individual triggers for all pulse
power supplies and diagnostic equipment. The PLC cluster collects a set of signals to control
beam diagnostic elements. The software to control transfer line equipment is based on the
TANGO platform and contains a set of Device Servers and engineering applications. The
paper briefly considers the mentioned hardware and software solutions.

Young scientist paper:

Yes

Posters II - Board: 036 / 163

About the Possibility of Measuring Pulsed Bending Magnets
Using Hall Sensors

Author: Konstantin Shtro!

Co-authors: Alexander Batrakov ?; Igor Ilyin ?; Ivan Okunev *; Anton Pavlenko ?; Sergey Sinyatkin

2

! Budker INP SB RAS
2 Budker Institute of Nuclear Physics of Siberian Branch Russian Academy of Sciences (BINP SB RAS)
3 BINP

Corresponding Author: k.s.shtroQinp.nsk.su

Abstract

The paper describes a method based on the use of Hall sensors for field mapping in pulsed
dipole magnets. The reasons that initiated the creation of the method are analyzed and its
capabilities are described. The information about the hardware developed for measurements is
provided. In conclusion, the results of measurements of pulsed bending magnets of the Booster
Nuclotron transport line are presented.

Young scientist paper:

Yes

Beam dynamics etc. / 164

OcobeHHOCTU NMPOJIOJIBHON 3JIEKTPOHHOI CUJIbI TPEHUS B dKC-
nmepuMeHTax Ha cuHxporpoHe COSY

Author: Vladimir Reva'

Co-author: Maxim Bryzgunov *
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! Budker Institute of Nuclear Physics
Corresponding Author: v.b.revaQinp.nsk.su

Cucrema oxyaxaenus s cuaxporporna COSY-Julich na mamubIi MOMEHT UMeET caMyto BBICO-
KYIO 9HEPI'HIO I YCTAHOBKH JIEKTPOHHOI'O OXJIAYKJEHUST ¢ CHJIBHBIM MTPO0IBHBIM MAIHUTHBIM
[oJIeM, KOTOpasi UMeeT OIBIT MPAaKTUIeCKUX HccienoBanuii. Ha Heii mporecc oxJjiaxKkieHust
HaOJIIOMAJICH B IIMPOKOM JIHANIa30He SHepruii 3ekTpornHoro my4dka or 100 k3B o 1,256 M»3B.
OcobeHHO BOJIBIITOE KOJIMIECTBO IKCIIEPUMEHTAIBHBIX (DAKTOB MO OXJIAXKJIEHUIO HAKOILJIEHO
npu saeprun 908 xk3B. B manHOM JI0KJIa/e paccMaTPpUBAETCS ONBIT MIPOJIOJIBHOTO 3JIEKTPOH-
HOT'O OXJIAK/IEHUsI TPU BBICOKUX YHEPTULAX U OIMUCHIBAIOTCS PA3IUIHBIE SKCIIEPUMEHTATHHBIE

daxThI.

Young scientist paper:

No

Superconductivity in accelerators / 165

N3zrorosaenne FFS cBepXIIpoBoasIero KBajapynoJis

Author: Cepreit Kosy6'

Co-authors: Anexceit JIynes 2; Anaronnii JIsoituenkos 2; Aujpeit Omonnn 2; Buxrop Iysasos 2;
Buauvup Cmupsos 2; Nrops Borpanos ?; Jleonnn Tkauenko 2; FOpuii Anryxos 3

Y HHUI] "Kypuamosckuti uncmumym®BD
2 HAI] «Kypuamoscruti uncmumym®B
3 HHUI] «Kypuamoscrut uncmumymy - UPBI

Corresponding Author: sergey.kozub@ihep.ru

Kanan HEDQ@FAIR yckopuresnsroro kommiekca FAIR B Jlapmmrragre, l'epmanust jgosken
umerhb bunanbHyo Gokycupytomyio cucremy (FFS), ocHoBHBIME KOMIIOHEHTAME KOTOPOIi $1B-
JISIFOTCSL YeThIPE CBEPXITPOBOIAIINX KBAJIPYIIOJbHBIX MAIHUTA, 00ECIIeINBAOIINE Pa3Mep IIyIKa,
O0KOJIO 1 MM. DT MAarHUTHI JIOJ?KHBI UMETh YHUKAJIHHOE COYeTaHMe OOJIBIIION0 BHY TPEHHETO
muamerpa ceepxnposogsimedi (CIT) o6morkn 260 MM M BBICOKOTO IPajMeHTa MATHUTHOTO TIOJIst
37.5 Tn/m. HULL «Kypuarosckuit uactuTyT> - MOPBD paspaboray KOHCTPYKIMIO KBaIPYIIOJS,
M3rOTOBWJI €0 CBEPXIIPOBOAAIINE OOMOTKH M MarHUTOIIPOBOI, mpoBest coopky CII oomoTox u
ux 0aH/Ia>KNPOBaHIE [0 OPUTMHAJIBHOM TEXHOJIOI'HH, COOPKY B MarHUTOIIPOBOJ U B 0OevYaiiKu
reJImeBoro cocyia. Pe3yIbTarsl HCCIeI0BAHNS STUX KOMIIOHEHTOB KBaJIPYTIOJIsi B IIPOIECCe MX
U3TOTOBJIEHUSA U TIOCJEe COOPKU IIPE/ICTABJIEHBI B JIAHHONW CTATHE.

Young scientist paper:

Posters I - Board: 019 / 166

Cucrema KOHTPOJIA U YIIPaBJIEHUS CTEHA I MCCJIeJOBAHUS
FF'S cBepxmpoBoadgimx MarHuTOB

Author: Cepreit Kozy6'

Co-authors: Axarommii Arees %; Poman Anromer %; Anexcauap Opios 2; Makcum Cromnspos 2; Anpeit

Buacos 2
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Y HHAIT "Kypuamosckuti uncmumym®BD
2 HUI] «Kypuamoscxutd uncmumymys - UOBY
3 HUI] «Kypuamoscxuti uncmumymys - UOB

Corresponding Author: sergey.kozub@ihep.ru

HUII «Kypuarosckuit uacturyTs - TPBD pazpaboras cBepXIIpoBOIsIiue KBAIPYIOJIbHBIE
MAarHUTBI JJIsI cUCTeMbl (DUHAIBHON (POKYCUPOBKH IIy9IKOB Tszkesbix nonos (FFS) kosnabo-
parmn HEDQFAIR MeXiyHapoHOTO YCKOPUTEIHHOIO KOMILIEKCA NOHOB M aHTUIIPOTOHOB
(FAIR) B Hapmmraure, Tepmanus. Ksagpynonmu FES no/ekabl uMeTh YHUKAJILHOE COYETAHUE
GOJIBIIIOr0 BHYTPEHHETO IMAaMeTPa CBEPXIIPOBOsMIeil Karymkn 260 MM U BBICOKOTO I'DAJIUEHTA
MarauTHoro nojs 37.5 Ti/m npu paboueit Temneparype marautos 4,5 K. Jljis uccnenosanust
9THX MArHUTOB B PA3JNYIHBIX PEKUMAX PAOOTHI CO3/AH CTEHJ, OCHAIIEHHBIN CHCTEeMON KOH-
Tposisg u yupasienus. Cucrema o6ecriednBaeT KOHTPOJIb U YIIPABJIEHHE TEMIIEPATYPOR y3JI0B
YCTaHOBKH, JIABJIEHUEM B €MKOCTSAX M TPYOOIIPOBOJAX, BAKYYMOM B M3OJISIIIMOHHOM IIPOCTPAH-
cTBe 000pY/IOBaHUs, YPOBHEM YKUJKOI'O TeJIis U a30Ta U UX PACcXo/ioM, Bcero 46 kanayioB. Bee
[mapaMeTphl YCTAHOBKHU 3alMCHIBAIOTCS B APXUB UCIBITAHUN U XpaHnsaTcs B dopmare .xls Tabsuig
Ha IIyJIbTE OIEPATOPA.

Young scientist paper:

Superconductivity in accelerators / 167

Quality factor characterization of superconductive low-beta
325 MHz half-wave resonators at low microwave field amplitudes

Authors: Dzmitry Bychanok!; Evgeny Gurnevich'; Aliaksey Sukhotski'; Genrih Walynets!; Siarhei
Huseu'; Sergey Maksimenko'; Vladimir Petrakovski?; Artur Pakrouski?; Igor Pobol?; Vitaly Zalessky?;
Yegor Tamashevich®; Maria Gusarova®; Mikhail Lalayan®; Sergey Polozov?; Dmitry Nikiforov®; Yuri
Bespalov®; Andrey Butenko®; Syresin Evgeny®

L INP BSU

2 PhTI NASB
3 HZB

4 MEPhI

5 JINR

Corresponding Author: dzmitrybychanok@yandex.by

A niobium prototype of 325 MHz coaxial half-wave resonator with =0.21 has been designed,
produced and tested at low microwave field amplitudes. The electromagnetic properties were
investigated via different measurement techniques: in frequency-domain using vector network
analyzer and in continuous wave regime using RF-generator and power detectors. The features
of the cavity response in normal and superconducting states are compared and analyzed. The
experimentally measured quality factor of studied cavity is Qo = (3.50.1)108 at microwave
power values up to 20 dBm.

Young scientist paper:

Ions, electrons and positrons sources / 168
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BBIBO/I ITPOTOHHOT'O ITVUKA N3 BBICOKOHEPT'E-
TNYECKOI'O HUKJIOTPOHA C I'NIYBOKHNM PEI'YJIN-
POBAHUVEM SHEPI'IA

Authors: Yulia Osina™°"; Auaromii Tamayk®; dennc Kupues®; Anexcannp Kinuos!; Kupnn Cyupros?;

FOpuit Croros?

L A0 "HUHUD DA
Corresponding Author: julia npfQ@list.ru

B AO «<HNMN9®A» HauaTo n3roToBjieHre IIPOTOHHOIO MUKJIOTPOHA C PErYIMPOBAHUEM SHEPIUH
B muanazone 30 — 250 M»sB. IIpuBogsrcs pesynbrarsl paboT MO CHCTEME BBIBOJA IIyYKa U3
[UKJIOTPOHA, BKJIOYAIOIIEil 1edIeKTop ¢ CHCTeMON MArHUTHBIX KaHaJoB (pexkumbl 125 — 250
M>5B) u 06upOIHOE YCTPORCTBO, NPEHA3HAYEHHOE sl OOJIUPKA B IIPOTOHBI YCKOPEHHBIX
OTPUIATEIBHBIX HOHOB BoJopoaa (pexumbl 30 — 125 MaB).

Young scientist paper:

Yes

SR and FEL sources 2 / 169

DHeprocbeperaronii ICTOYHUK CUHXPOTPOHHOT'O M3y YEeHUSI
Ha MOCTOAHHBIX MAarHUTax

Authors: NIKOLAY VINOKUROV!; Shamil Lachynov?; Danila Nikiforov®; V. G. Tcheskidov®

v Budker Institute of Nuclear Physics
2 Nowosibirsk State University, Budker Institute of Nuclear Physics
% BINP

Corresponding Author: vinokurov@Qinp.nsk.su

PaceMOTpeH TIPOEKT MCTOYHNKA PEHTTEHOBCKOTO M3JLyI€HUsT BHICOKON SIDKOCTH ¢ HU3KUM (Ha
HOPSIIOK MEHBIIAM, 9Y€M B CYIIECTBYIONIMX U CTPOAIIAXCS UCTOYHUKAX ) SHEPrOIOTPEOICHUEM.
Takoit Ka4eCTBEHHBII BBHIUTPHIIIT JOCTUTAETCS IIPUMEHEHIEM HOBBIX TeXHOJI0rnit. MarnuTHast
CHCTEMa, JIEKTPOHHOTO HAKOIUTEJISA, KOTOPas B CYIECTBYIOMNUX UCTOTHIUKAX UCIIOIB3YET IJIEK-
TPOMATrHUTHI, IOCTPOEHA HA OCHOBE IMOCTOSIHHBIX MAarHUTOB M3 CILIABA HEOMM-Kejie30-00p.
Kpowme nymeBoro nmorpediennst 3,1€KTPOIHEPTUN, MATHATHAS CHCTEMA Ha, TIOCTOAHHBIX MATHUTAX
obecrevnBaeT BBICOKYIO CTAOUILHOCTh ApaMeTPOB U3JIyUEHUs, TAK KaK MarHUTHOE IOJIE B
Hell HUKOT/Ia He BBIKIIoYaeTcsd. [IpuMenenre cHIbHOTOIEBBIX CBEPXITPOBOJISAIINX MArHUTOB
MTO3BOJIAET CYIIECTBEHHO MTOHU3NUTD SHEPTHUIO 3JIEKTPOHOB B UCTOUHUKE. DTO CHUXKAET HE TOJIHKO
pa3Mepbl UCTOUHUKA, HO U €ro PaIUAIMOHHYIO OmacHOCTD. [loc/einee 03BoJIsT€T pa3MeCTUTh
YCTaHOBKY B CTAHJAPTHOM ITPOMBIIIJIEHHOM 3JIAHUH, YTO CUJILHO YMEHBIAET CTPOUTETbHBIE
3aTpaThl.

DHeprocoeperawlye HeJOPOrue U IIPOCThe B O0PAIEHNN UCTOYHUKU PEHTIEHOBCKOI'O U3JIy-
9eHMs MOTYT OBITh ITOCTPOEHBI IPU OOJIBIINX YHUBEPCUTETAX U UCIIOJIb30BATHCS IS MYJIb-
TUAUCITATIINHAPHBIX UCCIEIOBAHNNE M 00yIeHUsT CTY/JIEHTOB M acupanToB. Hasmdame Takmx
UCTOYHUKOB KavYeCTBEHHO M3MEHUT YPOBEHDb HAYIHO-TEXHOJOTUIECKUX Pa3pabOTOK B HOBITHIX
YHUBEPCUTETAX, TAK KaK MOCJIEIHAE HEe TOJTBKO MOJIYYAT MMOCTOSTHHBIN JOCTYI K U3JTyYEHUIO, HO
W CMOTYT MOJEPHU3UPOBATH CBOM UCTOYHUKHA B COOTBETCTBUN C TOTPEOHOCTSIMHU KOHKPETHBIX
9KCIIEPUMEHTOB C UCIO/Ib30BAHUEM PEHTTEHOBCKOTO M3JIyIEeHHUSI.

Pabora BhImoHeHa B paMKax HCCIeI0BATEILCKOM mTporpamMbl Ne 075-15-2021-1359 Mumucrep-
CTBa HAyKW W BbICIIEro obpasosanusa Poccuiickoit Oeneparum.

Young scientist paper:
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No

Posters II - Board: 080 / 170

,Z[a,T“II/IK 9HEPIrmm IIy49kKa 3JIEKTPOHOB

Authors: Dmitrii Bobylev™°"®; Vadim Khankin'; Vasiliy Shvedunov®

1 Skobeltsyn Institute of Nuclear Physics Lomonosov Moscow State University, Moscow, Russia Laboratory
of electron accelerators MSU Ltd, Moscow, Russia

Corresponding Author: agava2309Qyandex.ru

B nokmnane npencraBieHbl pe3y/IbTaThl Pa3paOOTKHU JaTYNKa SHEPIUU ITPOMBIIIJIEHHBIX YCKO-
puTeeil ¢ BBIBEJEHHBIM B aTMOChEDPY IIyYKOM 3JIeKTPOHOB. lIpuHIun geiicTBus garduka
OCHOBAH Ha IOPOI'OBOM XapakTepe m3yydenus BasuioBa — UepeHKOBA M 3aBUCHMOCTU €r0
MHTEHCHUBHOCTH OT ITOKa3aTeJsis IIPEJIOMJIEHUS ra3a, Yepe3 KOTOPBIH MPOXONT Iy4oK. Brimos-
HEHO CPaBHEHUE Pe3y/IbTaTOB U3MEPEHUs SHePruu IIydKa JUHEHHOI'0 yCKOPUTeJId 3JIeKTPOHOB
C TIOMOIIBIO Pa3pPabOTAHHOIO JATINKA, & TAKYKE C IOMOIIBI0 MATHUTHOI'O CIIEKTPOMETPA U C
IIOMOIIIBIO METO/1a ITOIJIOMIAIONINX IIJIACTHH.

Young scientist paper:

Yes

Accelerator applications / 171

HexkoTopbie ocobernoctn ADS u nipejjiokeHne mo mccjeaoBa-
TEeJIbCKOMY CTEH/Iy Ha OCHOBe JInHeliHoro yckopurejasa AN
PAH

Authors: Stanislav Sidorkin™°"®; Dyapn Konrenos!; Jleonmn Kpasuyk!; Asexcannp ®emenxo'; Ama-
rommit Poros?

Y udau PAH
2 ousn

Corresponding Author: sidorkin@inr.ru

B nokmazie obcyxkmatorces: BozmokHoe Mecto ADS B cucreme siepHO SHEPreTUKU, OTJIUINsT U
HekoTopbie ocoberroctTu ADS B cpaBHeHNN € OBICTPBIME PEAKTOPAMU U THOPHUIHBIMU TEPMO-
SZIEPHBIME YCTAHOBKAMU [P TPAHCMYTAIlUM MUHOPHBIX akTuHOUA0B (MA) 1 nponssomcrse
OCHOBHBIX JIEJISIIUXCA MATEPUAJIOB Jisl AlepHBIX peakTopos (235U, 239Pu, 233U), Bo3amoxKHbIE
OPraHU3aIMOHHO — TEXHUYECKNE MEPOIPUSITUS, IIO3BOJISIONIE OOOUTH OCHOBHOI HEIOCTATOK
ADS — BbICOKHE 3aTpaThl 9JIEKTPOIHEPIUU HA COOCTBEHHBIE HYKJIbI.

CyMMUPYIOTCSI PE3YJIBTATHI JUCKYCCUH MOocIeHuxX jieT 06 ucciieaoBaresbckom ADS crenje
AN PAH Ha ocHOBe HeiiCTBYIOIIEr0 CUJILHOTOYHOI'O YCKOPHUTESI U CO3JaHHON nHPPaCTPyK-
TYPBI 9KCIIEPUMEHTATHEHOTO KOMILJIEKCA.

Mznaratorcs OCHOBHBIE TIEIN U 33/1a91 CTEHIA, OTPAHMIEHNs, HAKJIAIBIBAEMbIE CYIIECTBYIOMIEH
nHOPACTPYKTYPOIl YCKOPUTEJISI U IKCIIEPUMEHTAJIBLHOIO KOPILyCa, U BBITEKAIOINE U3 3TOrO
KOMIIOHOBOYHBIE DEIlleHusI U TpeboBaHus K KOHCTPYKIuu crerga. Obcyx)aarcs pusmdaeckue
¥ KOHCTPYKTUBHBIE OCOOEHHOCTHU HccIeaoBaTebekoro ADS crenia ¢ ToUku 3penust obecrie-
yeHnsi GE30IIACHOCTU HA BCEX ITallax KCILyaTarun (cO0pKa, OCTaHOB, leperpyska, cbopka
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HOBBIX KOHbUrypanuit 6;1aHKeTa U T. JI.) IPUMEHUTEIBHO K CyIIecTByommeil nHGpacTpyKTy-
pe NN PAH. PaccmaTpuBaioTcst BOSMOYXKHBIE COCTABBI M T€OMETPUIYECKUE KOH(DUTYPAIUH
OsmamkeTa, BOIL(MPAMOBOl 1 ypaHOBOIT MUIIEHEH, obecreunBaonee MaKCUMAIbLHBIN BBIXOT,
HEHTPOHOB U CPaBHUTEJIBHO JJIUTEIBLHBIN CPOK paborsl. [IpuBosTCs pes3ysibTaThl epBUYHBIX
KOHCTPYKTOPCKHUX MPOPADOTOK U (DU3NIECKUX PACIETOB.

Young scientist paper:

No

Heavy Ions Accelerators / 172

JINHEHBIN yCKOPUTEJIb THAXKeJIbIX MOHOB JIY2 njsi cuHXpOo-
TPOHHOTO MccienoBaTeabckoro komriekca (CKI)

Authors: Timur Kulevoy'; Tennauii Kponages?; Alexey Sitnikov®; Victor Kuzmichev?*; Dmitry Liakin?;
Sergey Barabin®; Alexander Semennikov®; Dmitriy Seleznev®; Vyacheslav Semyachkin®; Alexander Kozlov®;
Vladimir Nikolaev”; Andrey Orlov &; Bragumup Cepreesnu Ckaukos®

Co-authors: A.C. Bopuckos '°; M.A. T'yzos '%; JI.E. Tomsikos '%; M.J1. Makaposa °; J1.C. Tpydbarnos
10, M. A. Mammun '°; A.B. Mamaruu '%; M.JI. Cmeramus *°; A.B. Temsnos '°; H.B. Basbamos '°; A.M.

Onexynos '°; C.B. @unpuarun °

Y KCTEP - NRC Kurchatov institute

2 HUI] Kypuamosckudl uHemumym

3 NRC KI

4 ITEP

5 nreki

8 NRC “Kurchatov Institute”

" National Research Center “Kurchatov Institute” (Kurchatov Complex for Theoretical and Ezperimental
Physics)

8 NRC "Kurchatov Institute
9 HHI] "Kypuamosckud uHcmumym
10 oryir "PoLI] - BHUHSD

Corresponding Author: kulevoy@itep.ru

B macrosimee Bpemsa Ha 6ase Poccuiickoro dpeaepa bHOro saepHoro menTpa Beepoccuiickoro
HAY YHO-MCCIIEJ0BATEIBCKOIO HHCTUTYTa dKcIepuMeHTanbHoil dusuku (POALl BHUNDOD)
pa3pabaTbiBaeTCs IIPOEKT KOMILIEKCA, JIJIsl UCCJIE0- BaHUSI BO3/IEHCTBHS MOHU3UPYIOIIUX U3JIy-
YeHU KOCMUYECKOTO ITPOCTPAHCTBA, OCHOBOI KOTOPOTO SIBJISETCS CHHXPOTPOHHBIN YCKOPUTE/b,
obecrieanBaloNuil yCKOpEeHne MPOTOHOB M PA3JIMYHBIX THUIIOB MOHOB BILIOTH 110 209Bi. B HUIL
“Kypuarosckuii nacruryr’ - KKTO® paspabarbiBaercst yCKOPUTEb TSZKEJIBIX HOHOB (OTHO-
[IIeHUe MaCChl K 3apsijly HAXOIUTCs B mpefenax 4 + 8) UMIyJIbCHOrO THIA HA HEPruio 10 4
M5B na Hyk/0H ¢ TokoM 10 MA. YCKOpHUTENb COCTOUT U3 JIA3EPHOTO UCTOYHUKA WOHOB, CEKIUN
RFQ u aByx ceknuit DTL, paborarmoimux Ha KpaTHBIX 4acTOTaX. B cOCTAB yCKOPUTEJIST TAKIKe
BXOJSAT KAaHAJbI TPAHCIIOPTUPOBKHU ITy9YKa HA PA3JUIHBIX SHEPIUSAX U KAHAJ BBIBOJA ILyUKa,
JUTs mH2KeKnuu ero B Oycrep. K HacTosiimeMmy BpemeHu pa3pabOTaHbl 3CKU3HBIA U TEXHUYIECKUN
[IPOEKTHI YCKOPUTEJIsI, & TaKyKe pabouasi KOHCTPYKTOPCKasi JOKYMEHTAIMsT Ha BCE €r0 9JIeMEHTHI.
B nmoknase mpencraBiieHbl Ha 0OCYXKICHUE JTOCTUTHYTHIE PE3YIbTATHI.

Young scientist paper:

No
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Linear and ciclic accelerators / 173

KOMIIAKTHBIM MCTOYHNK HEMTPOHOB - DARIA

Author: Timur Kulevoy?

Y KCTEP - NRC Kurchatov institute

Corresponding Author: kulevoy@itep.ru

B pamkax IIporpamMmbl pa3BuTHsl CHHXPOTPOHHBIX M HEHTPOHHBIX HCCJIEIOBAHUIl BeIeTCs
paspaboTka KoMImakTHOro ucrounuka Hefirponos (KITH) DARIA (neutron source Dedicated
to Applied Research and Industrial Applications uCTOYHHK HEATPOHOB, IIpEIHAZHAYCHHBIA
LISl TIPUKJIQIHBIX UCCyIef0Banuil u npombinuiennoro upumenenns ). KUH DARIA cozgaercsa
KaK IPOTOTUI CEePUHOI yCTAHOBKY, IIPETHAZHAYMEHHON J1JisT (OPMUPOBaHUs HHMPACTPYKTYPHI
CHHXPOTPOH-HEHTPOHHBIX MCCJIEIOBAHNN, OXBATHIBAIOINLYIO BCIO TEPPUTOPHIO cTpanbl oT Kasu-
HUHTPaJICKOI obsactu 10 lanprero Boctoka. s remepaum moTOKa HEHTPOHOB HA yPOBHE
1014 u/c paspabaTbiBaeTCs IMHEHHBIH yCKOPUTEIb IPOTOHHOTO IIyUKa Ha sHepruio 13 MsB ¢
rokoM 100 MA, muHOI uMiyiabca 100 MKe n gacroroil nopropenust 100 umir/c.

B crarbe 06CyKIaI0TCs JleTasIl IPOEKTa, JIOCTUIHYThle PE3yJIbTaThl U IJIAHBI €10 Pa3BUTUS
IIPOEKTA.

Young scientist paper:

No

Heavy Ions Accelerators / 174

Quasi-frozen structures at NICA as pathways to search for

the electric dipole moment of deuterons and axion dark
matter

Authors: Yury Senichev!; Nikolay Nikolaev?

Co-authors: Vladimir Ladygin ; Evgeny Syresin *; Sergey Kolokolchikov *; Aleksei Melnikov !; Alexander
Aksentev 4

L INR RAS

2 Landau ITP
3 JINR

4 INR of RAS

Corresponding Author: alexaksentyev@gmail.com

The original program of the NICA accelerator complex focused on a heavy ion and polarized
deuteron and proton collider physics and did not include precision searches for the electric
dipole moments (EDM) and the galactic axion condensate. The usually discussed CPEDM
and stEDM approaches to the search for the EDM of protons only envision the dedicated ring
operated at a special energy corresponding to the “frozen spin” mode with spin pointing along
the momentum.

Taking advantage of the smallness of the magnetic anomaly of deuterons, we propose to
operate NICA ring in the “quasi-frozen spin” mode, when the precession away of momentum of
spin in arcs is compensated by Wien filters in straight sections. The simplest technical solution
is a bypass along the straight sections of the collider endowed with Wien filters, allowing
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to search for the deuteron EDM without affecting any infrastructure of the MPD and SPD
detectors.

Simultaneously, modulation of the spin precession by Wien filters in bypasses will make NICA
a broadband axion antenna. The new role of the bypass as an axion antenna, in addition
to searching for the EDM of protons and deuterons, significantly increases the potential of
the NICA complex as a unique platform for precision tests of fundamental symmetries in
particle physics. The report discusses the main problems of the frequency domain method for
measuring the EDM in the quasi-frozen spin regime applied to NICA.

Young scientist paper:

Posters II - Board: 070 / 175

HoBas aBTOMaTM3mpoBaHHasi CUCTEMa YIPaBJIEHUSA U CUHXPO-
Hu3anuu Texnosiorndeckux mporeccoB (ACYTII u CTII) Kyp-
YATOBCKOIO MCTOYHUKA CUHXPOTPOHHOI'O M3JIy4YeHUS

Author: Hukouait Moceiixko!

Co-authors: A.T. Banenrusnos !; B.H. Kopuyrasos !; FO.B. Kpsutos *; JI.A. Moceiixo !; A.B. ITTupokos
1. E.B. Kanopres *; E.A. ®omun '; A.C. Yenypros ?; A.C. Huxomaes 2; }0.B. Edpmvos 3

Y HIIT Kypuwamoscrutl unemumym, Mocksa
2 000 Mapagon, Mocksa
3 PTCogm, Mockea

B pabore npescrasien npoekt mogepausanuu CAY YHK «Cubupby, coznanunoit 8 2010-2017
rojax Ha 6ase ammaparypsl VME, National Instruments, cepsepos SCADA u CYB/I. B crarne
npejcrapieno moapobuoe onucanue ACY TII u CTII, Brirouasi onucanme Bcex ypOBHeH
YIPaBJIEHUS U HOBBIX pa3pabarTbiBaeMbIX YCTPOHCTB. BBOM, B CTPOil HOBOI CHCTEMBI yIIpaBJie-
HUSI TIO3BOJIUT MOBBICUTH (M DEKTUBHOCTD, HAJAEKHOCTH U 6€30TMAaCHOCTL PabOThl COOCTBEHHO
YCKOPUTEIbHO-HAKOIUTEBHOI'O KOMILIEKCA, PACIIUPUTH UCCJIEI0BATE/IbCKIE BO3MOXKHOCTHU
KoMILIeKca - ncrounuka CU.

Young scientist paper:

No

SR and FEL sources 2 / 176

HakonurenbHoe KOJIBIIO /I KOMITOHOBCKOI'O raMMa-NCTOYHNKA
B auama3one 1 - 200 M»B.

Authors: Danila Nikiforov'; Nicolay Vinokurov?

! BINP
2 Head of Lab

Corresponding Author: d.a.nikiforov@inp.nsk.su
MeTot 06paTHOTO KOMIITOHOBCKOTO PACCESTHUS JAa3ePHBIX (DOTOHOB ABJIAETCA IPPEKTUBHBIM

METOAOM JIJId IIOJIy9IeHUsI IIepeCTPpanBaCeMbIX 110 S9HEPI'UU U KBAaSUMOHOXPOMATUYICCKUX I'aMMa-
KBAaHTOB. ,B;JIH IIOJIyY€HHA TaKUX (bOTOHHbIX IIYYIKOB HUCIIOJIB3YIOTCA KOMIITOHOBCKHE HCTOYHUKH
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Ha, OCHOBE 3JIEKTPOHHBIX HAKOIUTEbHBIX KOJIell. B maHHO paboTe OmucaH mMpoeKT HAKOIIUTE s
Ha MAaKCUMAJIBHYIO SHEPTHUIO 3JIEKTPOHOB 2 ['9B 1151 momydennss KOMITOHOBCKIX TaMMa KBAHTOB
B IIMPOKOM JIMAIla30HE SHEPruid.

Young scientist paper:

Posters II - Board: 071 / 177

Hosbie 6j10ku ynpasiaeansa BYK-M-1 ncroynukaMu muTaHUs

CJ1aD0TOYHOI MarHuTHOI cucTteMbl KypuaToBCKOTO MCTOYHUKA
CUHXPOTPOHHOI'O M3JIyY€eHUsd

Author: Huxomaii Moceiiko!

Co-authors: A.I. Bamentunos '; A.I. Jloposarosckmit *; JI.A. Moceiiko *; A.B. ITupoxos '; A.C.
Yenypruos Z; A.C. Huxosnaes 2

L HHAI] Kypuamosckutl uncmumym, Mocksa

2 000 Mapagon, Mocksa

B pabore omucbiBatorcsi 6s10ku yrpasierus BYK-M-1 ucroununkamu nuranust PCS-6A u
PCS-20A cucrembr Koppekiun opouThl u HOKYCHPOBKHU IIYUKA JIEKTPOHOB CHHXPOTPOHA.
BJjioku BbINOSIHEHBI Ha 0a3e COBPEMEHHOI'o OJHOIIAaTHOrO Komubiorepa phyCORE-1.MXT7.
BYK-M-1 paboraer OC Linux Debian, umeror unrepdeiic Ethernet s cBsisu ¢ ceppepamvu
Bepxuero yposas ACY TII, CAN bus- nBa kanasa, onun ¢ nomaepxkoit mporokoaa CANOpen.
ObecrneunBaOT CHHXPOHU3AINIO ¢ CUCTEMON €/IMHOTO BPEMEHHU U CUCTEMOW CHHXPOHU3AIINN
BY -cucremsr.

Young scientist paper:

No

Posters II - Board: 072 / 178

Biokn YiipaBJIeHUA NCTOYHUKAMMU IINTAaHUA MArHUTHOM CHCTe-

MbI B coctaBe HOBoit ACYTII m TIIB KypuyaroBckoro ucrod-
HUKa CUHXPOTPOHHOTO N3JIyYeHUd

Author: Huxomaii Moceiiko!

Co-authors: A.I. Bamentunos *; A.B. Jloposarosckmit *; JI.A. Moceiixo '; A.B. IITupokos *; A.C.
Yenypros 2; A.C. Huxonaes 2; A.®. Ilamapun 2; A.B. Boponynuu 2; B.B. Bopomymuu 2

Y HHAI] Kypuamoscrutl uncmumym, Mocksa

2 000 Mapagon, Mocksa

B pabote onuceiBarorcst HoBble 6s0Kn yipasieanss BYK-M-1 ncrounukamu nuranns PCS-6A
u PCS-20A cucrembl Koppekiun opoUThl 1 (HOKYCHPOBKH IYyUIKa IJIEKTPOHOB CUHXPOTPOHA.
Butoku Beimosinens! Ha 6a3e coBpemeHHOro onHoiiatHoro Kommbiorepa phyCORE-i1.MX7. BYK-
M-1 pa6oraer o OC Linux Debian, nmetor unrepdeiic Ethernet st ¢cBsisu ¢ cepBepamu
Bepxuero yposas ACY TTI, CAN bus-asa kanasa ofaun ¢ nojyepxkkoit mporokosa CANOpen.
ObecrneunBaOT CHHXPOHUBAINIO ¢ CUCTEMON €/IMHOTO BPEMEHHU U CHCTEMOW CHHXPOHU3AIINN
BY -cucrembi. B pabore npejcraBiieHa KOHIEIIUsI TOYHOIO U] PO-aHAJIOIOBOTO YIIPABJIEHUs,
MPUHIAT PabOTHI U KOHCTPYKIUsT HOBBIX OJI0KOB ympasienns BYK-M-2 cuabHOTOYHBIMEI
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(1A, 2.5kA, 10kA) ucrounukamu nuranusi MarautHoi cucrembl KVICUL. Brox B akciuryara-
A0 JTAHHOTO 00OPY/IOBAHUS IMO3BOJIUT Y/IYUIIATH TAPAMETPhI CTAOUILHOCTH, B TOM 9HCJIE U
JIOJITOBPEMEHHON , MAarHUTHON CUCTEMBI.

Young scientist paper:

No

Posters II - Board: 073 / 179

Hosbie 6i10ku ynpaiaenus BYII-27M ucroyHukamMu TuTaHAS
BAaKyyYMHOII CUCT€MbI UICTOUYHNKA CUHXPOTPOHHOIO U3JIy4YeHUSd
HNII KypuaroBckuii MHCTATYT

Author: Hukoait Moceiiko

Co-authors: A.T. Bamentunos '; A.B. Jloposarosckmit *; JI.A. Moceiixo '; A.B. IITupokos *; A.C.
Yenypuos 2; A.C. Huxonaes 2

Y HHAI] Kypuamosckutl uncmumym, Mocksa

2 000 Mapagon, Mocksa

B pa6ote onuchiBaioTcs 6JIOKH yIIpaBIeHUs BBICOKOBOJIBTHBIME HCTOYHUKaMK nuTanus (5B /7TkB)
MAarHUTO-Pa3PSATHBIX HACOCOB BakyyMHOI cuctembl ucrounnka CU. Bioku BbImmosHEHBI HaA
6aze coBpemennoro ojuomnaraoro komusorepa phyCORE-i.MX7. BYII-27TM npuaumarior
KOMaHJIpl yIIpaBJjieHusi U npenaioT gaHubie B cepBep 1o muHe CAN wmwim Ethernet-unrepdeiicy,
ucnosb3ys crangaprabiii crek nporokosios TCP /IP. B pesysnbrare Buegpenus 6;10k08 (65 mir)
MOBBICUTHCS 9P DEKTUBHOCTD M HAJIEKHOCTh BAKyYMHOM CHCTEMBI.

Young scientist paper:

No

Opening Lection / 180

IIpenu3nonHbIe 3KCIIEPUMEHTHI HA KOJLJIaiigepax 10 HpoBepKe
CrangaprHoii Moagenn

Author: Anekcannp Esrenbesna Bongaps’
Y Ud® CO PAH

O6Cy ) Iar0TCs BO3MOXKHBIE TPOEKTHI KOJLIAMIEPOB [Tl IPEIU3nOHHOM TpoBepku CTaHIapTHOM
Mounenn n noucka Hosoit @usukn.

Young scientist paper:

No
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Vacuum technologies / 181

BakyymMmHoe obopy/oBaHue AJjisi yCKOpuTesieil 3apsizKeHHbIX
4aCTUI]

Author: Vladislav Ermolenko?

L 000 Munnra6
Corresponding Author: ve@millab.ru

WNarerparus 6e3MacssHOrO BaKyyMHOTO 00OPY/IOBAHUsT B YCKOPUTEIN 3aPsI?KEHHBIX TaCTHII.

Young scientist paper:

No

Beam dynamics etc. / 182

Bingauue smaeiitnoro rpaamvmeHTa IIJIOTHOCTU IIJIa3MbI B JKCIIE-
pumente AWAKE
Author: Nikita Okhotnikov?

Co-author: Konstantin Lotov 2

L BINP
2 Budker INP

Corresponding Author: nikiquark@gmail.com

B sxcnepumenre AWAKE tpoduib mirorHoCTH 11a3MbI pACCIUTAH HA COXPAHEHUE MTPOTOHHO-
ro npaiiBepa JJjis BOSMOYXKHOCTHU JAJIHHENIIIEr0 MacCIITAOMPOBAHNS SKCIIEPUMEHTA. | pajinenT
IIJIOTHOCTH TIJIA3MbI B YCKOPSIOINIEH CEKITUU MOXKET MO3BOJIUTH YBEJMYIUTb UTOTOBYIO dHEP-
IHIO 9JIEKTPOHHOrO crycrka. B pabore mposeneno mojaenuposanue skcrepuMenta AWAKE
C Pa3IMYHBIMU JIMHEHHBIMU T'DAJINEHTAMUI B YCKODHIONIEH ceKnuu. B pe3ysibrare yIajaoch
YBEJIMUNTH SHEPTUI0 YCKOPAEMOro 3JIeKTPOHHOTo crycrka Ha 35%. Ilpu 3TOM n3-3a rpajuenta
JpaiiBep pa3pymiaercs, UTO AeJaeT HEBO3MOYKHBIM €ro JaJIbHellnee NCI0JIb30BaHne, HO TI03BO-
JISIeT TOJIyYIUTH OOJIBIIYIO SHEPIHIO HA y2Ke CYIIECTBYIONIEN YyCTAHOBKE, a TaKXKe B Oyaymux
9KCIIEPUMEHTAX C OTPAHUYIEHHBIM Pa3MepPOM.

Young scientist paper:

Yes

Posters I - Board: 106 / 183

HEHTPAJIBHAA OBJIACTD IINKJIOTPOHA I1-250

Author: Unes Topbynos!

Co-authors: Yulia Osina ; Amarosmit ['amuayk 2; Cepreit I'puropenko '; Cepreit Ilsrankos *
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Y AO HUHUD DA
2 AO "HUHSDA

Corresponding Author: ilya090798@Qgmail.com

PaccmoTpensl 0cOGEHHOCTH MOJIEJIMPOBAHUS IIEHTPAIBHON 00IaCTA U IUHAMUKY I1y9YKa HOHOB
BoJopoa st nukJoTpona 11-250. Pazpaboranuniit AO “HUNYPA” mukI0TPOH MpeaHa3sHadeH
st yekopenusi nonos H- u H4+- B mmporom jpmanazone perysnupoBanus sueprun 30-250 MaB.
Ha ocnoBe mojenupoBaHusi JUHAMUKE IIy9YKa MOHOB BOJIOPO/Ia OIIPEJEJIeHa ONTUMAJIHHAS
KOHMUTypaIys [eHTPAJbHOM 00/1aCTH YCKOPsiIoleil cucreMbl. B pa3paboraHHOil eHTpaIbHOMN
00JTaCTH BBITTOHSIOTCA TPEOOBAHUS IO ODECIIEIEHUIO JOCTATOYHON BEePTUKAIBHON (DOKyCH-
POBKH YaCTHI] JIEKTPUIECKHUM II0JIEM IIPHU 3axXBaTe IIydIKa B HNIMPOKOM (DA30BOM JHAAIIA30OHE.
OTKJIOHEHME TIEHTPOB OPOUT YACTHI] OT N€OMETPUYIECKOTO IIEHTPA IUKJIOTPOHA COCTABJISIET 2-3
MM TSI BCETO JUAINA30HA PEryJIMPOBAHUS MATHUTHOTO IOJIS [UKJIOTPOHA.

Young scientist paper:

Yes

Posters II - Board: 066 / 184

Calibration of beam position monitors for Injection Complex
damping ring.

Author: Yury Rogovsky*

! BINP
Corresponding Author: rogovsky@inp.nsk.su
Beam position monitors (BPMs) for Damping Ring wich is a part of Injection Complex at
BINP were already designed and manufactured. 16-BPMs were successfully calibrated for the
beam position measurement with accuracy “0.1 mm. In this paper, we introduce the structure

of BPMs, the electronics of signal detection system and the calibration system. The results of
calibration are reported.

Young scientist paper:

Posters II - Board: 090 / 185

OCOBEHHOCTU NCIIOJIB3OBAHI Y OTPUITATEJID-
HBIX NOHOB B BBICOKOSHEPI'ETUYECKUX IHNKJIO-
TPOHAX

Author: Erop Kapnos*
Co-author: Bukrop Myapomo6os
Y AO "HUHUZ DA
Corresponding Author: jorgeniiefa@gmail.com
Paspaboran maker mporpamm Jijisi pacuéra BpeMeHU KU3HU OTPHUIATEILHBIX HOHOB BOJIOPO/IA B

NHTEHCUBHBIX MAarHUTHBIX ITOJIAX U30XPOHHBIX ITUKJIOTPOHOB. Breimmoineno uunciieHHOE HCCJIea0-
BaHHE€ IIOTE€Pb MHTEHCUBHOCTHU IIyYKa B 3aBUCUMOCTH OT MaKCHUMaJIbHOMN MHAYKIAN MarHUTHOT'O
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TI0JIsI ¥ TIPUPOCTA SHEPTHUHU 33 000POT. JIjIs MPOTOHHOIO MUKJIOTPOHA € TVIYOOKHM PEryanpoBa-
HHUEM SHEPTHUU OIpeJie/IeHa TPAHNIHAS SHEPTUs, JI0O KOTOPOH B KaUeCTBE YCKOPSIEMBIX UACTHII
11€51eC000PA3HO UCIIOJIH30BATH OTPUNIATEIbHBIE HOHBI BOIOPO/IA.

Young scientist paper:

Yes

Posters I - Board: 057 / 186

Developmet of RF preamplifiers for BPM stations of the
NICA collider rings

Authors: Dmitrii Monakhov'; Evgeny Gorbachev?

! JINR
Corresponding Author: cornflyer@gmail.com

The BPM system for NICA collider rings is based on the Libera Handron digitaizers which
allows to observe ion beam position and intensity from the beginning of the injection to the
end of an acceleration cycle. Wide frequency band preamplifiers were developed to provide
noiseless signals from pick-up stations. Design of such wide band preamplifiers is carefully
done and new preamplifiers is tested with strip-line and capacitive BPM stations.

Young scientist paper:

No

Posters II - Board: 102 / 187

Bepudukarus pacieToB 3aniuThl MeIAIITHCKON KaOMHBI MOHHO-
JydeBoii Tepanum kaHaja 26A mpoekta JIYY VY-70.

Author: Vladimir Pikalov!

Co-authors: Oleg Sumaneev *; Mikhail Sukharev *

Y NRC «Kurchatov Institutes - IHEP
Corresponding Author: pikalov@ihep.ru

B Hacrosiiiiee BpeMsi OIBIT ITPOEKTUPOBAHUsI YCTAHOBOK HA BBIBEJIEHHBIX IIyYKaxX UOHOB yT-
seposia B Poccuu (Mmupe) odenb orpanunden. Menurunckas kabuHa HOHHO-JIyYeBOI Tepamun
kanana 26A mpoekrta JIVU V-70 mpemocraBisier YHUKAJBHYIO BO3MOYKHOCTH JIJIs OTEHKH
3¢ deKTUBHOCTU HUOJIOTUIECKOI 3alUTHI U BepU(UKAIIME PacIeToB. B JOKIa/1e IIpeiCcTaBIeHbI
JIaHHBIE IKCIIEPUMEHTATHbHBIX U3MEPEHN HEHTPOHHOTO U3JIyYeHHs 38 OMOJIOrMIecKOi 3aIuToi
MEIUITIHCKON KaOWHbI. /{aHHbIe IOy deHbl I ABYX SHEPIUl BHIBEIEHHOIO Iy YKA YCKOPEHHBIX
siep yruieposa — 400 u 450 MsB /nykion. PesynbraT cpaBHEBaeTCS ¢ pACI€TOM, BBIIOJHEHHBIM
o nporpamve FLUKA st nannoit kondurypanuu 3amurst. [lokazaHo xopoiee COOTBETCTBUE
9KCIIEPUMEHTAJIbHBIX TAHHBIX U PACIETA.

Young scientist paper:
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Beam dynamics etc. / 188

KoHcTpyKIis cucTeMbl 3JIEKTPOHHOI'O OXJIaXKIeHUs KoJLIaiiie-
pa NICA

Author: Nikolay Kremnev!

Co-authors: Vasily Parkhomchuk ?; Vladimir Reva ®; Sergey Shiyankov *; Maxim Bryzgunov *; Aleksandr
Bubley !; Vitaliy Panasyuk '; Valeriy Konastantinov ; Vladimir Korchagin !; Aleksandr Putmakov !;
Sergey Pospolita *; Sergey Ruvinsky !

! Budker INP SB RAS

> BINP

3 Budker Institute of Nuclear Physics Siberian Branch Russian Academy of Sciences (BINP SB RAS)
* Budker Institute of Nuclear Physics of Siberian Branch Russian Academy of Sciences (BINP SB RAS)

Corresponding Author: n.s.kremnev@inp.nsk.su

PaccmarpuBaroTcst KOHCTPYKIIMU OCHOBHBIX 3JIEMEHTOB MATHUTHOM, BAKYYMHOI, BBICOKOBOJIBT-
HOI1 yacTeli CCTeMbI 3JIEKTPOHHOIO oxJjaxKaeHns Kosutaiaepa HUKA. Boupochl obecrieuenus
BO3MOXKHOCTH MOHTaKa, YCTAHOBKHU B ITOMEIEHHUIX YCKOPHUTEJIbHOro KoMmiekca OV AN.

Young scientist paper:

No

Posters II - Board: 094 / 189

MoaepHusalyus TOHHO-OIITHYeCcKOoil cucTeMbl yckoputeast VITA

Author: Georgy Ostreinov!

Co-authors: Sergey Taskaev 2; Sergey Savinov 2; Ivan Shchudlo ?

! Budker INP SB RAS
2 Budker Institute of Nuclear Physics

Corresponding Author: g.m.ostreinov@inp.nsk.su

Cunraercs, YTO HAMJIYUIlee KA9eCTBO MTyYKa HEHTPOHOB JjIsi OOP-HEHTPOHO3AXBATHON Teparmn
(BH3T) 3710Ka4ecTBEHHBIX OIyXOJIeil MOXKHO NOJIy4nTh B peakimu 7Li(p,n)7Be, ncnosbsys
YCKOPUTE/Ib 3aPSIZKEHHBIX YaCTHIl ¢ OTHOCUTEIBHO HU3KOI SHeprueil, Ho OOJIbIION WHTEHCHBHO-
cru, u jurueByio murienb. B Mucruryre snepuoit dusuku CO PAH paspaboran jinHeiiHbii
3JIEKTPOCTATHYICCKAIT TAHIEMHBII YCKOPUTEJIb OPUTMHAJIBHON KOHCTPYKIINH, IOJIYYWBIITHAN
Ha3BaHUE YCKOPUTEJIb-TAHJIEM C BaKyyMHOI u3oJsinueil. Ero ncrnoas3yior /i pa3suTus Me-
roguku BH3T u mya psaa apyrux npunoxkenuit 8 UAD® CO PAH, njis jieuenust 60IbHBIX B
kaunuke BH3T B Coimbine (Kurail) u 11anupyoT UCHOIL30BATH s JIe9eHUsT OOJbHBIX B
HMMUII oukosrorun nm. H.H. Biioxuna B Mockse. B yckopurene peannsoBan pexum “cryibHO#”
bOKYCHPOBKHU, KOT/Ia IIy9IOK OTPHUIATEIBHBIX MOHOB BOJIOPOA MepedOKyCUPYIOT HA BXOJ B
YCKOPHUTEJIb - B 00JIACTD CHJILHON BXOJHOMN 3JIEKTPOCTATUYIECKO JUH3bI. BhicTaBienne pexnma
ONTHUMAJIBHOTO IIOJIyYeHHs IIyYKa IIPOTOHOB ODECIIEYNBAIOT IIPUMEHEHHEM IIPOBOJIOYHOIO CKa-
Hepa, HabOPOM BHIEOKAMep, HAIIPABJIEHHBIX B YCKOPHUTE/b, 1 HADOPOM MEJHBIX OXJIAXKIA€MbIX
auadparm ¢ TepMONIapaMu B TPAKTE TPAHCIOPTUPOBKY ITy9YKa ITPOTOHOB.

B pabore paccMmorpen pexum “MATKOTO” BBOJA IIyYKa MOHOB B YCKOPHUTEJb, B KOTOPOM HC-
[OJIB3YIOT JIEKTPOCTATHIECKYI0 Q-snout sinu3y (npeyckopsiomuii sekrpos). IIposenennt
AHAJIMTUYECKNE U YUCJIEHHBbIE PACYETHI TPAeKTOpUil, (pa30BOro IMOPTPETA U SMUTTAHCA IIYIKOB
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IIPOTOHOB U JIEATPOHOB B juana3one suepruii 0,2 - 2,3 M»sB. ITokazano, 9T0 ucnob30BaHmIe
[IPEYCKOPSIONIEH 9JIeKTPOCTATUIECKOHM JINH3BI TIO3BOJISIET M30eKATh epeOKYCUPOBKH IIyIKa,
CHJIBHOI BXOTHOM JIMH30i1 YCKOPUTEIA U YIyUIIUTD €0 IIPOXOXKIEHUE Yepe3 NOHHO-OIITUYeCKHiT
TpakT. B TakoMm pexmnme HokycupoBKu Haz0BbIil TOPTPET IIydUKa IPOTOHOB MEHEE IyBCTBU-
TeJleH K U3MEHEHUIO TOKA W YHEPIUH MOHOB, UTO aKTYaJIbHO JIJISI YCTAHOBKU MEJIUITMHCKOI'O
NPUMEHEHUS U JIJIsl €r'0 UCIOJIb30BAaHUS B JIPYTUX NPUITIOKEHUIX.

VceneioBanue BBITIOJIHEHO TP NOjIepKKe Poccniickoro Hayasoro dhonma, rpaat Ne 19-72-
30005, https://rscf.ru/project,/19-72-30005.

Young scientist paper:

Yes

Posters I - Board: 084 / 190

Molecular dynamic simulation of the electron beam relaxation
and adiabatic acceleration in electron cooler

Author: MeiTang Tang'
Co-authors: LiJun Mao *; Jie Li *; He Zhao *; Fu Ma '; XiaoDong Yang !; XiaoMing Ma *

L Institute of Modern Physics of CAS, Lanzhou, China

To investigate the increase in longitudinal electron beam temperature resulting from transverse-
longitudinal relaxation and longitudinal-longitudinal relaxation in the electron cooler and
electron target of HIAF, the numerical simulations of the beam relaxation process utilizing
a molecular dynamics approach were conducted. The impact of the magnetic field on the
transverse-longitudinal relaxation process, as well as the effect of accelerating tube length on
the longitudinal-longitudinal relaxation, were examined. Additionally, the simulation results
were compared with theoretical values to validate our findings.

Young scientist paper:

Colliders 2 / 191

Precise measurement of the VEPP-4M beam energy near
Y (1S) meson peak using resonant depolarization method with
laser polarimeter

Author: Ivan Nikolaev!

Co-authors: Viacheslav Kaminskiy ?; Sergei Nikitin %; Vasily Kudryavtsev 4; Pavel Piminov °; Vladimir
Blinov ®; Stepan Zakharov ; Lev Shekhtman °

Y Budker Insitute of Nuclear Physics

2 Budker Institute of Nuclear Physics SB RAS
3 BINP SB RAS

* BINP, NSU

5 Budker Institute of Nuclear Physics
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Corresponding Author: i.b.nikolaev@inp.nsk.su

The KEDR collaboration is preparing a new precision measurement of the Y(1S) meson mass.
To calibrate the beam energy by the method of resonant depolarization, we created a laser
polarimeter facility. It allows us to measure the beam energy with an accuracy of 3 x 1076
during KEDR data collecting run every half an hour.

Young scientist paper:

Posters II - Board: 004 / 192

VEPP-2000 control system. Tango migration and recent upgrades.

Authors: Alexander Senchenko'; Yury Rogovsky?; E. Eminov?; A. Lysenko?; A. Kasaev?; Andrey
Krylov®; A. Morsin*

L BINP SB RAS, NSU
2 BINP

3 Budker INP SB RAS
4 BINP SB RAS

Corresponding Author: a.i.senchenko@inp.nsk.su
Electron-positron collider VEPP-2000 was recommissioned after deep upgrade in 2016. Since
then it continuously delivers data for high-energy physics. In 2017, it was decided to use Tango

Controls for new projects and subsystem modernization. The paper presents currents status
of migration to Tango and planned modernization of control system.

Young scientist paper:

Colliders 1 / 193

HoBspblit MeToa MOHOXpOMATU3AIUN €+e— CTOJKHOBEHUIA.

Author: Valery Telnov'

L BINP, Novosibirsk Univ.
Corresponding Author: telnov@inp.nsk.su

OTHOCUTENBHBIN pa3bpoc MHBApUAHTHON Macchl W (SHEPrum B CUCTEMe IEHTPa Macc) IpH
T cTonkHOBeHUSX cocTaByiger nopsaka 103, 4To Bo MHOTO pa3 GoJblle MUPUHBI Y3KUX DPE30-
nancos J/, (29), (1S), (2S) u (3S) me30H0B, Tayouns u ap. B nokiane o6cyKaaercst HOBBII
MeTOJ[ MOHOXPOMATU3AIUY CTOJIKHOBEHHUIA, IJle BKJIaJ| SHEPIreTHIeCKOro pa3bpoca B IIydKe KOM-
HEHCUPYETCst IyTeM BBEJCHNS B MECTE BCTPEUN COOTBETCTBYIOIIEH KOPPEISAINH MEKLY YIIIOM
“acTHIBI U ee sHeprueit. Bosmoxkno nosyyenne y /W = (3-5)1075.Ymensutenne  mossosser
YBEJIMYATh YUCJIO POXKJEHHBIX PE30HAHCOB U 3HAYUTEIHHO MOBBICUTH COOTHOIIEHHUE CUIHA-
1a K oHy (Tpebyemplii HHTErpasa cBeTUMOCTH Lt o3, 9TO OTKpHIBAET HOBbIE yHHKAJIBHBIE
BO3MOXKHOCTH B M3Yy4eHUN (DU3UKA TACTHUIL

Young scientist paper:
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JIuHeliHbIe e+e— U e—e— KoJLJIaliiepbl C peKyIliepaliueii dHep-
i

Author: Valery Telnov!

L BINP, Nowosibirsk Univ.

Corresponding Author: telnov@inp.nsk.su

B jokJiajie paccMaTpuBarOTCs JIMHEIHBIE CBEPXIIPOBOJISIIUE KOJLJIAMIEPhl ¢ PeKylepalneii
sHeprud. Jis UCKJII0UeHNsT TaPA3UTHBIX CTOJTKHOBEHUIT ITPEJIIOJIATaeTC UCIIOIb30BaHUE CIIBO-
€HHBIX YCKODSIOIIUX CTPYKTYP (HIapaJsulesIbHbIX JIMHAKOB, coeaunenubix 1o CBY). B ciyuae
e+e- CTOJIKHOBEHHUI IyYKM UCIIOJIb3YIOTCsI MHOTOKPATHO, KOJLJIAlIep paboTaeT B HEIIPEPBIBHOM
pexXuMe WM CO CKBaXKHOCTBIO, B 3aBHCHMOCTH OT HMMeEIOIIeiics MomuocTu. B ciyuae e-e-
KoOJLIaiiiepa mpoire paboTaTh ¢ peKyIleparueil SHePTu, HO ¢ OJHOKPATHBIM HCIOJIb30BAHU-
€M CI'yCTKOB. PaccunTaHbl BO3MOXKHBIE CBETUMOCTU C y4IeTOM 3((DEKTOB BCTPEYH, MIOTEPh
SHEPIUU HA U3JIyvueHne, BO30yK/IeHNEe BBICOKUX MAPMOHUK, 3aTPAT SHEPIUHU HA OTBO/I TEILIA.
s xurrcosckoit e+e- dadpuku ¢ 2E=250 I's npu nosuoit momaoctu 100 MBT noctmxkunma
cBeruMocTb okos1o 1036 cm?!, Ha nBa mopsiaka Bemme, wem Ha ILC. st e-e— Kostaiimepa,
KOTODBII TaKKe IMPeJCTaB/IseT OOJIBIION WHTEpeC, MPU TeX Ke MapaMeTpax JIOCTHKUMAas
CBETUMOCTH B HECKOJIBKO a3 BbImIe. jisg TaKUX KOJIANAEPOB MIPEAIIOYTUTEIHHO HCIIOJIb30BATH
Nb3Sn, paboraromuit ipu T = 4.5 K. IlaTepecHo, 4T0 CBETUMOCTH IIPU (DUKCUPOBAHHOI TTOTHOM
MOIITHOCTY HE 3aBUCUT IIPSIMO OT YCKOPSIIOIIErO T'PAINEHTa, 8 3aBUCUT TOJBKO OT U3MEHEHUS
nobpormocrr Kak L o Q12 st e+e- xosunaiinepa u kak L o QY4 mist e-e- kosunaiinepa, 4o
[TO3BOJISIET UCIIOJIB30BaTh MaKCUMAaJbHO-BO3MOXKHbBIE YCKOPSIIOIIE I'PAJINEHTHI.

Young scientist paper:
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Resonant scattering of plane-wave and twisted photons by
ultra-relativistic partially stripped ions at the Gamma Factory
(CERN)

Author: Valeriy Serbo’

1

Co

Novosibirsk State University
rresponding Author: serbo@math.nsc.ru

Abstract: A theoretical investigation of the resonant elastic scattering of laser photons by
ultra-relativistic partially stripped ions, that is the core process of the Gamma Factory project
at the LHC, is presented. Special emphasis in the study is placed on the angular distribution
and polarization of scattered photons. The scattering of both conventional plane-wave and
twisted (or vortex) photons is explored in detail. For the scattering of initially twisted light
that carries non-zero orbital angular momentum, the angular distribution of secondary photons
is explored and the conditions under which they are also twisted are discussed.
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Serial magnetic measurements of the NICA Collider regular
quadrupoles

Author: Dmitry Zolotykh®

Co-authors: Vladimir Borisov *; Ilya Donguzov *; Oleg Golubitsky !; Hamlet Khodzhibagiyan 2; Bogdan
Kondratiev '; Sergei Kostromin *; Dmitry Nikiforov !; Ilya Nikolaichuk '; Mikhail Shandov %; Andrey
Shemchuk !; Igor Smirnov !; Ekaterina Zolotykh *

L JINR

2 Joint Institute for Nuclear Research

3 Joint Institute for Nuclear Research, Veksler and Baldin Laboratory of High Energy Physics

Corresponding Author: zolotykh@jinr.ru

NICA Collider includes 140 regular quadrupole superconducting magnets. Manufacturing and
testing of superconducting magnets are performed in Scientific and Experimental Department
of Superconducting Magnets and Technologies (SEDSMT) in Veksler and Baldin Laboratory
of High Energy Physics (VBLHEP) Joint Institute for Nuclear Research (JINR, Dubna,
Moscow region, Russian Federation). One of the most important stages of production is
the measurements of the parameters of the magnetic field of superconducting magnets. It
allows to control the quality of the magnet assembly and output parameters, which are
used for arrangement in the tunnel of the NICA complex. Magnets were measured by a
specially designed magnetic measurement system (MMS) at the ambient and operating (4.5 K)
temperatures. This paper contains specification of MMS and results of magnetic measurements
of the NICA Collider regular quadrupole magnets.

Young scientist paper:
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The dosimetry test of the developed 3D-printed heterogeneous
individual phantom on clinical linear accelerator

Authors: Sergri Stuchebrov'; Angelina Bulavskaya'; Elizaveta Bushmina'; Anna Grigorieva™°"°; Irina
Miloichikova'

1

Tomsk Polytechnic University

Corresponding Author: stuchebrov@tpu.ru

In the frame of this work an individual heterogeneous dosimetric phantom for human upper
limb was developed using fused filament fabrication technique based on patient’s tomographic
data. For the phantom creation a special developed modified plastic materials suitable for 3D
printing devices and capable of imitating human tissues in terms of their interaction with
ionizing radiation were used.

The developed phantom was irradiated with a 6 and 10 MeV photon beam of clinical
linear accelerator using the volumetric modulated arc therapy. The comparison data of
experimental results of the 3D-printed phantom irradiation and the treatment plan are in a
good agreement.

Young scientist paper:

No

Page 103



Russian Particle Accelerator Conference (RuPAC’23) Book of Abstracts

Posters II - Board: 019 / 198

Modernization of the KSRS automated control system

Author: Evgeniy Kaportsev!

Co-authors: V. Korchuganov 2; Alexander Valentinov 2; Yury Krylov 2; N. Moseiko 2

' NRC Kurchatovskiy institut
2 NRC Kurchatov Institute

Corresponding Author: kaporcev@gmail.com

This article presents some technical solutions, problems and ways to overcome them in the
process of modernization of synchronization systems and electron beam forming systems in
the accelerator-storage complex.

Young scientist paper:
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CBerHpOBO,ZLHI/IKOBLIe MaroinTbl ICTOYHMNKOB MOHOB

Author: Yury Klimchenko®

Co-authors: Elena Zapretilina ?; Nikolay Hitrov ?; Victor Tanchuk ?; Oleg Kovalchuk ?; Evgeniy Lamzin
2. Alexey Labusov 2; Tatiana Khon 2

L JSC «D.V.Efremov Institute of Electrophysical Apparatuss
2 Join Stock Company «D.V.Efremov Institute of Electrophysical Apparatuss

Corresponding Author: yury.klimchenko@gmail.com

Ha cerogusamniuuii JieHb yCKOPUTEIbHBIE YCTAHOBKH PA3JINIHON KOHMUTYPAIMH HAXOAAT 00JIb-
1oe IpuMeHeHne B cdepax MeIUIUHCKONR n HayIHOH jesteabHOCTH. OMHIM M3 OCHOBHBIX
HaIpaBJIeHnH pabOT 10 PA3BUTHUIO YCKOPUTEIHLHON TEXHUKHU SBJIAETCH yBeJIMIEHUE SHEPTUH
IIy9IKOB 3aPSI?KEHHBIX YACTHUIL, ITO JIOCTUTACTCS COBEPIIECHCTBOBAHNEM MATHUTHOM CUCTEMBbI
YCKOPUTEJISI M CHCTEMBI WHZKEKIIHH.

Jannas crarbst mocssimiena pazpaborke creruaancramu AO «HUNDDA» cBepXIIpoBOIHUKO-
BBIX MArHUTOB, IPUMEHSIEMBIX B CHCTEMAX WHXKEKIUN (MCTOYHUKM MOHOB) PA3JIMIHOrO Tuna. B
CTaThe IPEJICTABJICHBI JIBa CBEPXIIPOBOIHIUKOBBIX MATHATA PA3JIAIHON KOH(PUTYPAIUH, IPUME-
HAEMBIX: B CHJIbHOTOYHOM HHYKEKTODE MHOI'03aPs/IHBIX MOHOB Ha 0a3e CBEPXIIPOBOIHIKOBOIO
noHHOTO ncTOUHNKA DIIP (3/IeKTPOHHO-IMKIOTPOHHBIN PE30HAHC) TUIA ¢ UHJYKIMEH MArHUT-
HOTO TIOJISI Ha, OCH €O CTOPOHBI mHKeKur 4 T co cTOPOHBI 9KCTPAaKINN IydKa HOHOB 2-2,5 Tir,
U B 3JIEKTPOHHO-JIyY€BOM HCTOYHHKE MHOI'O3aPSIHBIX NOHOB CHUCTEMBl BHEITHEHN MHXKEeKINU
MIUKJIOTPOHHOTO KOMILIEKCa, ¢ MHIYKITUEH MArHUTHOTO 1oJisd 5 TJ1 COOTBETCTBEHHO.

B crarbe mpuBeseHbr: 000CHOBaHTE BHIOOPA OCHOBHBIX IAPAMETPOB MATHUTHOW CHUCTEMBI U €e
3aIUThI, SJEKTPOMATHUTHBIN, TEIJIOBON U MEXaHUIEeCKUI aHAIN3 BHIOPAHHON KOH(MUTYpAIINN
MarHuTHO# cucreMbl. OIUCAHBI TPEUMYIECTBA CBEPXIIPOBOJHUKOBBIX MAIHUTOB 110 CPABHEHUIO
C TPAJIAIIIOHHBIMU «TEILIBIMI» MArHUTaMH.

Young scientist paper:
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N3roroBjieHne n TecTupoBaHUE 3JIEMEHTOB BBICOKOBOJIBTHOIM
CHCTEeMBI 3JIEKTPOHHOI'O OXJIaXkKJaeHus A kKosuaiimepa NICA

Author: Maxim Bryzgunov?

Co-authors: Vasily Parkhomchuk ?; Vladimir Reva 3; Aleksandr Bubley *; Andrey Denisov °; Vitaliy
Panasyuk *; Alexey Petrozhitskiy ¢; Anatoly Goncharov ®; Viktor Kremnev ®; Nikolay Kremnev *; Sergey
Shiyankov 4; Aleksandr Putmakov *; Valery Konstantinov ®; Petr Muratkoziev ®; V. G. Tcheskidov
5. Vladimir Korchagin *; Sergey Pospolita *; Lyudmila Pospolita °; Valery Polukhin ®; Galina Erg °;
Sergey Ruvinsky 4; Oleg Belikov #; Vladimir Chekavinskiy °; Leonid Schelolev ®; Dmitry Skorobogatov ;
Igor Gusev °; Dmitriy Senkov *; Dmitriy Pureskin 4; K. Gorchakov ?; Roman Vakhrushev °; Alexander
Batrakov *; Konstantin Shtro !; Anton Pavlenko '; Mikhail Kondaurov ®; Gennady Karpov ?; Mikhail
Fedotov °; Evgeniy Bekhtenev 2; Andrey Ivanov °; Alexander Zharikov *

! Budker Institute of Nuclear Physics of Siberian Branch Russian Academy of Sciences (BINP SB RAS)
2 BINP

3 Budker Institute of Nuclear Physics Siberian Branch Russian Academy of Sciences (BINP SB RAS)
* Budker INP SB RAS

5 Budker Institute of Nuclear Physics

5 Budker Institute of Nuclear Physics of the Siberian Branch of the Russian Academy of Sciences

" BINP RAS
Corresponding Author: m.i.bryzgunov@inp.nsk.su

B Ud® CO PAH npomosrkaeTcst peajin3aliysi BBICOKOBOJIBTHOM CHCTEMBI 9JIEKTPOHHOTO OXJIa-
xuenust st Koanadgepa NICA, HeoOXoauMo# sl JIOCTUKEHHUsST TPOEKTHOW CBETUMOCTH
KOMILJIEKCA B MOH-MOHHBIX CTOJIKHOBeHUAX. CHCTEMa COCTOUT U3 JBYX HE3ABUCHUMBIX OXJIAJIATE-
Jielt Ha 9HEPTHUIo 3J1eKTPOHOB 110 2.5 MaB ¢ Tokom 710 1 A, KOTOpBIE OHOBPEMEHHO OXJIAKIAIOT
JIBa BCTPEUYHBIX MOHHBIX MyYKa. B CTaTbe OIMMCHIBAETCS COCTOSIHUE JIE B PeATn3aliiy JaHHON
CHUCTEMbBI ¥ PE3YJIbTAThl TECTUPOBAHUS €€ JIEMEHTOR.
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The project of optical diagnostics of the beam dimensions of
the storage with ultra-low emittance SKIF and its features

Author: Victor Dorokhoveme

Co-author: Oleg Meshkov *

! BINP SB RAS
Corresponding Author: v.l.dorokhov@inp.nsk.su

The development of cyclic accelerators serves as a foundation in the field of synchrotron and
neutron research, which is necessary for the creation of breakthrough technologies, as well as
for the creation and development of research infrastructure. For this purpose, a synchrotron
radiation source of generation 4+ is being created in Novosibirsk, — SKIF. The main feature of
this installation is an ultra-low emittance that allows you to provide a high beam brightness
for research in various fields of science and technology. Important for SKIF is the availability
of diagnostic tools that provide measurement of the transverse beam dimensions, which will
help to minimize the emittance during setup and allow it to be compared with the calculated
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value of 75 [pm - rad].

The calculated emittance of 75 [pm - rad] corresponds to the vertical beam size of less than 8
microns at the radiation extraction sites. As part of the working project, a diagnostic complex
was developed that includes a beam size monitor based on a double-slit interferometer. The
monitor should provide interferometric measurements using sigma-polarized SR both in the
visible range and in the near ultraviolet, which will provide additional opportunities to verify
the consistency of the results of beam size measurements.

Young scientist paper:
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Pab6ora BY cucrem B Xoae coBMeCTHBIX ceaHCOB Bycrepa m
Hyxksorpona

Author: Anton Volodin!

Co-authors: Anatoly Sidorin !; Evgeny Syresin '; George Fatkin 2; Oleg Brovko !; Valery Levedev
1

L JINR

2 Nowosibirsk State University

Corresponding Author: volodin@jinr.ru

B noknazne obcyzkaaeTcss pe3yJIbTaThl MyCKOHAIAIOIHBIX padoT BY crucreM MHKEKITMOHHOTO
koMmiiekca NICA u miaHbl 1o UX J@JbHeineMy pasBuTuio. [[oAroToBKa MHIKEKIIMOHHOTO
KOMILJIeKCa K KoJulaiijiepy Tpebyer yBeJmdeHrs MHTEHCUBHOCTH IIydKa Ha BbIxoje HykiorpoHna
IPUMEPHO Ha, JBa MOPAAKa. JTO TpeOyeT ONTUMU3AINA BCEX CUCTEM KOMILIEKCA U B TOM YHUCJIE
3HAYUTENLHOTO YMEHBIIECHHS TIOTEPh, CBA3aHHbIX ¢ BY cucremamu. TToTy9eHHBIH ONBIT O3B0-
JISIeT BBIOPATh ONTHMAJILHYIO CTpaTeruto s naiabHeiimero pazsutus BY cucrem. OcHOBHBIME
HAIIPABJICHUSIMHU sBJIA0OTCA: (1) HAKOILICHHE IyYKa B IPOAOJBLHOM (ha3oBOM MPOCTPAHCTBE
upu uHKeKImu B Bycrep, (2) yMmenblienne pocra poJoJIbHOIO SMUTTAHCA IPU yCKOpeHud, (3)
IeperycK IMydKa CryCTOK-B-CI'ycToK n3 Bycrepa B HykimoTpon 6e3 pocTa mpomgoabHOIO SMUT-
raHca u (4) MUHMMU3AUs IOTEPh [IPU YCKOPEHUH U [epelryckax mydka. [locieanee Tpebyer
COTJIACOBAHUSA TEMIIA, YCKOPEHUS ¢ BOBMOXKHOCTAMHE CymecTByiomux BY cucrem.

Young scientist paper:
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Longitudinal dynamic in NICA Barrier Bucket RF System at
transition energy including impedances in BLonD

Authors: Sergey Kolokolchikov'; Yury Senichev?; Alexander Aksentev®; Aleksei Melnikov'

Co-authors: Vladimir Ladygin 4; Evgeny Syresin *

L INR RAS

2 Institute for Nuclear Research
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3 INR of RAS
4 JINR

Corresponding Author: alexaksentyev@gmail.com

The paper investigates the influence of space charge impedances, as well as RF resonators,
on longitudinal dynamics during the procedure of transition energy crossing with a jump. A
distinctive feature is the use of Barrier Bucket RF, as a result a specific distribution of the
beam in the phase space, different from the classical one formed by harmonic RF.

Young scientist paper:

Yes

SR and FEL sources 2 / 204

The 3rd generation synchrotron radiation source KSRS-2

Authors: Yevgeniy Fomin'; V. Korchuganov'; Antonina Smygacheva?; V. Ushakov'; Alexander Valentinov!

Y NRC Kurchatov Institute
2 NRC "Kurchatov Institute

Corresponding Author: yafomin@gmail.com

B nacrosimee Bpemst B HULL “KypuaroBckuit nHCTUTY T pa3paboTaH IPOEKT MOJAEPHU3AINY JTeii-
CTBYIOIIET0 UCTOYHUKA CUHXPOTPOHHOTO M3JIyUeHus 2 MOKoJeHus. 1le/Ibio TPOeKTa sBJIseTCs
CO3/[aHNe HOBOI'O MCTOYHUKA CHHXPOTPOHHOIO M3JIyUeHUsI B CYIIECTBYIONIEl reoMerpuu (LepH-
Merp 124 M), 06eCIednBAaIONIEro mepexo] K napaMeTpaM U3JLy 9eHusl, IIPUCYIUM UCTOTHAKAM
3-ero nokosiennsi. O6s13aTe/IbHBIM TPEOOBAHNEM K HOBOMY KOMILJIEKCY SIBJISIETCSI COXPAHEHUE
BCeX JIHCTBYIOMMUX B HACTOSIIEE BPpEeMsl IKCIEPUMEHTAIbHBIX CTaHIUi U jeficTByrorieit BY
CHCTEMBI OCHOBHOT'O HAKOITHTEJISI.

Young scientist paper:
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MonepHusaliuss cucTeMbl djieKTponuTanus KaHajga BII1 my4-
KOB, BbIBeJIeHHbIX 13 HykJiorpoua

Author: Sergei Kirov?

Co-authors: Anexcamap [lyperun 2; Anexcanap Komuenos 2; JImurpumit ['pubos ?; Hukura Tpasun 2;
Cepreit Apedres ; Bukrop Kaprmuckuii 2; Anjpeii Byrenko 2; Anjpeit Kapasaes 2; Biaaguvup Toscryxa
2

Y JINR (OHSH)
oudan
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Corresponding Author: srgkirov@jinr.ru

OOiriee onmcaHue CUCTEMbI JIEKTPOIUTAHNS KaHaja BbIBOja ydkoB n3 Hykisiorpona BII1.
00630p pabot, MPOBEIEHHBIX ITpU MoOJepHU3anuu cucrembl. O630p MOCTUTHYTHIX B XOIE MOJEP-
HU3AIUU PE3Y/IbTaTOB.
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I/ICC.J'Ie,B;OBaHI/Ie B/JINAdHNA BOJIH IIPOCTPAaHCTBEHHOI'O 3apAlda
Ha M3MepeHHnsd ITOJIO2KEHN A JJIEKTPOHHOI'O IIYYKa C IIOMOIIbIO
IINKaIlI-3JIEKTPO10B

Author: Eldar Urazov!

Co-authors: Evgeniy Bekhtenev 2; Maxim Bryzgunov ®; Vasily Parkhomchuk 2; Vladimir Reva *

! Budker Institute of Nuclear Physics, Novosibirsk State University
> BINP
3 Budker Institute of Nuclear Physics of Siberian Branch Russian Academy of Sciences (BINP SB RAS)

4 Budker Institute of Nuclear Physics Siberian Branch Russian Academy of Sciences (BINP SB RAS),
Novosibirsk State University

Corresponding Author: e.urazov@g.nsu.ru
DKCIleprMeHTaJIbHbIE JAHHBIE TTOKA3BIBAIOT, YTO PACIIPOCTPAHEHIE BOJIH IIPOCTPAHCTBEHHOIO
3apda BJIUAET KaK Ha CYMMOBOII CUI'HAJI Ha 3JIEKTPOJaxX NUKaIla, TaK U Ha PE3yJIbTaThl H3Mepe-
HUS TIOJIOZKEHUsT Iy IKa. AKCHAIbHO-CUMMETPUIHbIE BOJHBI, B COOTBETCTBUE C TEOPETUIECKUMHU
IpeJICKa3aHusAMI, MOT'YT 3HAQUUTEJIbHO CHU3UTh CyMMOBON CUTHAJI U YXYJIIUTh TOYHOCTb U3Me-
pennii. AcuMMeTpusi B MOJYJISAIUN IIOTHOCTH 3apsijia MPUBOIUT K MOIEPEIHOMY CMEIEHUIO

BO3MYIIEHHS IIJIOTHOCTH IIPOCTPAHCTBEHHOI'O 3apsjja Ha BeJIUUYMHY IOPSAIKa Pa3MepoB IIydKa,
9TO MOYKET MPUBECTU K 3HAYUTEIHHBIM ONMMOKAM B U3MEPEHUU MOJIOKEHUS MY IKA.
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g}amrgla radiation simulations of the medical therapy LINAC’s
arge

Authors: Taras Bondarenko'; Andrew Batov'; Roman Zbruev'; Sergey Polozov'

' NRNU MEPhI
Corresponding Author: tvbondarenko@mephi.ru
The development of compact linear accelerator for medical radiation therapy has come to

the final stage of production at NRNU MEPAI. The developed linac will be used to generate
a gamma radiation for the external beam therapy of the patient. Generation of the gamma
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beam in the linac’s target is the topic of this article. Results of the Monte-Carlo simulations
for the radiation spectrums and directivity without applying a flattening filter or external
collimation are presented.
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Hactpoiika n ontumu3ariuss BositHoBoaHoro CBY TpakTa cren-
J1a JJUHEHOTo ycKopuTeasa nHkekTopa npoekrta CKIN®

Author: Kirill Smirnov!

Co-author: Aleksey Levichev *

! Budker INP SB RAS
Corresponding Author: smirnov.kirill.01.39@gmail.com

B nacrositiee Bpemsi B pazpaboTke HaxoauTcs MpoeKT «CubupcKoro

Koumpresoro Ucrounuka @oronosy («CKU®D»). DTOT HCTOYHUK CHHXPOTPOHHOIO
u3JIydeHus: 4-+ MOKOJIEHUsI IO3BOJIUT IIPOBOJUTE UCCJIEIOBAHNS B PA3JIMIHBIX
obactax Hayku. «CKN®» cocTonT M3 CHHXPOTPOHA, OYCTEPHOTO KOJIBIA 1
JiHeitHoTO yckopuress. JIuneitupiit yckopurenas paccuntan Ha sHepruio 200
M>sB. 3areMm B OycTepHOM KOJIBIIE 3JIEKTPOHHBIE [IyYKH HAOUPAIOT HEOOXOINMYIO
I pabOThI CHHXPOTPOHA dHepruio B 3 ['9B.

3a coznanue npoekta «CKN®» orBeuaer Uucruryr Aneproit Pu3nku uM.
Bymukepa, B KOTOpOM paHee y»Ke CO3/1aBajoCh aHAJOTUIHOE 00ODYIOBaHUE, a
VMEHHO — JIMHEWHBIN YCKOPUTE/b U HAKONUTEb. JIMHEHHBIN yCKOPUTEIIb ¢
sueprueit 200 MsB B Hacrosinee BpeMs: paboTaeT Ha WHXKEKITMOHHOM KOMILJIEKCE
BOIIII-5. Jluneiinbiit yckopuresb npoekta « CKU®» cocrout u3 msaru
PeryJsipHbIX yckopsomux crpyKryp (YC), mpeirycKopuTesis-IpyIpoBaTeis,
HMCTOYHUKA JIEKTPOHOB, MATHUTHO CHCTEMBI, a TakxKe BojHOBoaHOr0O CBY
TpaKTa, 3aHUMAIONIErocs j1ocTaBkoil Mornoctu (50 MBT) or kymerpona 10
YCKODSIONIUX CTPYKTYP U PACCIUTAHHOTO Ha pabouyro gactory 2856 MI'. B
JAHHOI PabOTe OIMCHIBAIOTCS, M3MEPEHUs M HACTPOMKA JIEMEHTOB BOJTHOBOIHOI'O
TpaKTa [I€PBOr0 KJIUCTPOHA, KOTOPBI B HACTOsIIEE BpeMs paboTaeT COBMECTHO C
HAYAJILHOM JacThio JuHelHoro yckopurens B UAD® CO PAH.
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Quasi-frozen spin lattice for EDM search and its matrix
properties

Author: Aleksei Melnikov!

Co-authors: Alexander Aksentev 2; Yury Senichev %; Sergey Kolokolchikov *

L INR RAS
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2

3

INR of RAS

Institute for Nuclear Research

Corresponding Author: alexaksentyev@gmail.com

The basic idea to search for the Electric Dipole Moment (EDM) of charged particles in a
storage ring was first proposed by the BNL. It assumes observation of the vertical buildup
of beam polarization caused by the EDM in a so-called Frozen Spin (FS) lattice. The latter
is composed of electrostatic deflectors to keep the momentum of the beam aligned with the
direction of a polarization vector. However, this concept can be realized only for particles with
positive magnetic anomaly (G), e.g., protons, and requires a lattice to be designed specifically
for this purpose.

To perform the EDM experiments with particles characterized with positive and negative G
one can use Quasi-Frozen Spin (QFS) lattice. It can be realized on the basis of the existing
synchrotron, e.g. NICA, with magnetic arcs and additional E+B elements at straight sections.
So, that the net in-plane rotation of the spin-vector in the arcs is compensated in the E+B
deflectors.

The main features of the QFS lattice were calculated in the spinor formalism, such as a
spin-tune and a direction of the invariant spin axis. As the radial field perturbations play a
crucial role in the EDM measurement procedure, the difference of FS and QFS lattices was
investigated in this regard.
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Slow beam extraction from Nuclotron: numerical calculations
and experimental results

Authors: Valeri Lebedev'; Vladimir Mikhaylov!; Victor Smirnov'; Mikhail Shandov?

L Joint Institute for Nuclear Research

2 Joint Institute for Nuclear Research, Veksler and Baldin Laboratory of High Energy Physics

Corresponding Author: vsmirnov@jinr.ru

Results of analytical and numerical calculations of slow beam extraction from Nuclotron are
presented. The simulations aimed to verification of measured data and definition of the system
optimal settings for future improvements of the accelerator. A comparison of calculated data
and experimental results measured with heavy ions accelerated in an injection part of the
NICA accelerator complex. Possible causes of beam losses are analyzed in order to formulate
experimental ways for increasing of the beam extraction efficiency.

Young scientist paper:
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Posters I - Board: 054 / 212

MOAEJINPOBAHNE BAKYYMA B CTPYKTYPAX JIN-
HENHOT'O YCKOPUTEJIYI TAXKEJILIX TOHOB JIV-2
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Author: Nikolai KristiNe"e

Co-authors: Timur Kulevoy '; Andrey Marchenkov 2; Igor Mashin 3
L KCTEP - NRC Kurchatov institute

2 NRC Kurchatov Institute - ITEP

3 FSUE RFNC-VNIIEF

Corresponding Author: electi@mail.ru

B KKT® HUII “KypuaroBckuit mHCTUTYT’ BemyTCs pabOTHI IO pa3pabOTKe JTHHEHHOTO YCKO-
purens JIY-2. Ha stame mpoekTupoBaHust, /st Oy deHUs pabodero BakyyMa B CTPYKTYPax
IS, LEBT, RFQ, MEBT, DTL ne xyxe 1x10-7 m6ap u xkanajua BbiBoj iyuka HEBT we xyxe
1x10-9 mbap, 6BLIO TPOU3BEIEHO MOIEIMPOBAHNE IPOIECCa BaKyyMHON oTKadku. Jls sToro
OBIJT UCIIOJIH30BAH MTpOorpaMMHbIil mpoayKT MolFlow-, ocHOBAHHBIN HA TUCIEHHOM METO/IE
MonTte-Kapuro.

Ilo pesyspraTam MomeaupoBaHUs ObLIN OMPEIEIEHBI CKOPOCTH OTKAYKNA OTKAYHBIX CPEICTB
718 TOCTUKEHUsI COOTBETCTBYIOIIETO BakKyyma. Ha ocHOBaHUU IOJIyYUE€HHBIX DPE3y/IHTATOB
pa3paboTaHbl IPUHIUINAJBHBIE CXEMbI BAKYYMHON OTKadKu JIY-2.

Young scientist paper:
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Posters I - Board: 006 / 213

DESIGN OF A RF PHOTOGUN FOR A LINAC - INJECTOR
FOR THE USSR FEL

Author: Ilia Ashanin®

Co-authors: Taras Bondarenko ?; Maria Gusarova 3; Yulia Kluchevskaia 2; Mikhail Lalayan 3; Sergey
Polozov ?; Vladimir Rashchikov *; Mikhail Vladimirov 2

Y NRNU MEPHI
2 NRNU MEPhI
3 MEPhI

Corresponding Author: smpolozov@mephi.ru

A S-band linear accelerator equipped by RF photogun with operating frequency of 2.8 GHz is
being under development at the NRC «Kurchatov Institutes. This linac will be used as the
top-up injector for the storage ring of the Ultimate Source of Synchrotron Radiation (USSR)
and as a driver of high-brightness bunches for FEL. The geometric parameters optimization and
electrodynamics characteristics simulation in the RF-gun based on 3.6-cells -mode standing
wave accelerating structure were done. Beam dynamics studies were performed. Thermal
processes analysis results will be reported. Details of a coaxial RF-coupler construction will
also discuss. The design of the accelerating cavity will be presented.

Young scientist paper:

Yes
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VEPP-5 injection complex application-level software

Author: Fedor Emanov?

! BINP
Corresponding Author: f.a.emanov@inp.nsk.su

VEPP-5 injection complex is a beam source for BINP colliders. Its control system software
based on CXv4 framework that provides hardware abstraction and communication. Centralized
configuration and control software for injection complex was developed in Python. In order
to do that was created a set of libraries which simplifies development and prototyping of
control services and PyQt applications. Configuration tools use PostgreSQL database, which
contains logical stricture of machine. Software description and development experience are
discussed.

Young scientist paper:
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Status and development of electron cooler in HIAF

Author: Lijun Mao®

Co-authors: Xiaoping Sha !; Mingrui Li !; Yunbin Zhou !; Haijiao Lu !; Lixia Zhao !; Xiaoming Ma !;
Fu Ma !; Jie Li !; He Zhao !; Xiaodong Yang '; Kaiming Yan 2

Y Institute of Modern Physics of CAS, Lanzhou, China
2 Institute of Modern Physics of CAS, Lanzhou, and University of CAS, Beijing, China

The High Intensity heavy-ion Accelerator Facility (HIAF) is under constructed in China.
The main feature of HIAF is to provide medium and high energies, high intensity heavy ion
beams for nuclear and atomic physics. The Spectrometer Ring (SRing) is the most important
experimental terminal of HIAF. A 450 keV electron cooler is designed and will be installed
to reduce the beam phase volume and improve the beam quality. It consists of a thermionic
electron gun, collector, acceleration and deceleration tubes, homogeneous guiding magnetic
field, -450 kV high voltage platform, ultra-high vacuum system and so on. The electron beam
with the maximum energy of 450 keV and current of 2.0A can be provided to cool heavy
ion beams with the energy up to 800 MeV /u. In this paper, the status and development
of components of the cooler was introduced. The key technical challenges including the
homogenous longitudinal magnetic field, the low-ripple high voltage system, the electron gun
and the collector were presented. The schedule of the installation and commissioning was also
discussed in this paper.

Young scientist paper:
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Coupled Twiss Parameters Estimation from TbT Data

Authors: Ivan MorozovN°*¢; Pavel Piminov?

Y Budker Institute of Nuclear Physics
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Corresponding Author: sithif@gmail.com

Linear optics parameters are often estimated using readily available turn-by-turn (TbT) data.
In-plane beta functions are the most common measurement objectives that can be estimated
from TbT data amplitudes or phases. In addition to estimating uncoupled twiss parameters,
TbT data can also be utilized for characterizing coupled linear motion. This paper investigates
several methods for constructing a full normalization matrix at each beam position monitor
(BPM). BPMs provide information on beam transverse coordinates, but direct measurement
of transverse momenta is not available. To estimate momenta, one can use a pair of BPMs or
fit data from several BPMs. After obtaining coordinates and momenta, the one-turn matrix or
its power can be fitted at each BPM to obtain coupled twiss parameters. Another approach
involves fitting linear coupled invariants expressed in terms of normalization matrix. In this
study, a special form of a normalization matrix, which is non-singular in the zero coupling
limit, is derived and utilized to obtain linear invariants. Likewise, the normalization matrix
can be fitted to minimize coupling in normalized coordinates. Coupled twiss parameters can be
obtained from normalization matrix. This paper presents the results of applying and comparing
these methods to model and measured VEPP-4M TbT data.

Young scientist paper:
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Combining Methods for Localization of Linear Focusing Errors

Authors: Ivan MorozovN°®¢; Pavel Piminov?

Y Budker Institute of Nuclear Physics
Corresponding Author: sithif@gmail.com

The main objective in accelerator tuning is to correct linear optics. This involves adjusting a
set of knobs, such as quadrupole strength and alignment errors, as well as addressing various
calibration errors in beam monitors and other components. These errors can have a substantial
impact on the performance of the accelerator. Using the full set of knobs might reduce the
correction efficiency. Typically, it is advisable to prioritize the correction of large errors, as
localizing them may enhance the overall efficiency of the correction process. The primary
objective of localization is to identify and pinpoint potential sources of errors along with
potential region. This paper explores and compares several commonly used error localization
methods for the VEPP-4M model. By employing multiple methods, it becomes possible to
cross-validate the results of the localization process.

Young scientist paper:

Posters I - Board: 079 / 218

Data Driven Accelerator Model Fit Based On Generating
Functions

Authors: Ivan Morozov™°"; Yuliya Maltseva 1

Corresponding Author: sithif@gmail.com
Beam position monitors (BPMs) can generate large amount of data that can be used to fit linear

and nonlinear accelerator model. This paper presents an enhanced formulation of our previous
method for fitting accelerator model using BPMs data and generating functions (GFs). The
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accelerator model comprises a collection of transport mappings and their corresponding GFs
between different pairs of BPMs. GFs can be used to compute momenta for given coordinates
even in nonlinear case, thus coordinates and momenta can be propagated to any other BPM
and compared with measured coordinate values. The optimization objective is to minimize a
loss function, like mean squard error (MSE) or other, between recosstructed and measurted
coordinates. In this study, gradient-based optimization methods are employed to optimize
the objective function, leveraging the ability of automatic differentiation (AD) to compute
derivatives of propagated coordinates. In order to improve the robustness of the procedure
and estimate output uncertainties, bootstrapping can be applied to the initial values of fitting
knobs, measured input and output coordinates. This paper provides a comprehensive method
description, along with its application to model examples.

Young scientist paper:
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Differentiable Accelerator Modeling Library

Author: Ivan Morozov¥°"®

Corresponding Author: sithif@gmail.com

Application of automatic differentiation (AD) has a long history in accelerator modeling.
Primarily, forward mode AD is used to construct Taylor approximations for one-turn transformations,
computation of normal forms, and various other tasks. In this scenario, the differentiable
variables correspond to phase space coordinates. It is also feasible to utilize knob parameters as
differentiable variables to calculate the parametric dependence of various significant quantities.
The continuous advancement of machine learning (ML) tools has led to the emergence of
diverse and comprehensive libraries that facilitate the implementation of AD. This paper
presents a detailed description of a differentiable accelerator modeling library that is built upon
the PyTorch framework. The library provides the capability to calculate higher-order partial
derivatives with respect to one or several tensor-like variables. This functionality enables
the computation of parametric-dependent fixed points, coupled twiss parameters, Taylor
transport mappings, invariants, and various other observables. Computation of parametric
closed orbit and twiss parameter allows to construct response matrices and can be used in
sensitivity analysis. Gradient-based methods can be effectively employed for optics matching,
as the derivatives are readily accessible. First order phase space derivatives can be used for
chaos identification. The computation of Hessians for objective functions enables informed
initializations in derivative-free optimization. Higher-order derivatives can be utilized to
construct surrogate Taylor models of transport mappings or other observables.

Young scientist paper:
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CucreMa CHHXpPOHU3AIMNN YCKOPUTEIbHO-HAKOIIUTEIHbHOTO KOM-
miiekca CKU P

Author: Sergey Karnaev'

Co-authors: Pavel Cheblakov !; Alexey Gerasyov !; Dmitriy Lipoviy ; Gennadiy Karpov *

L BINP

Corresponding Author: karnaev@inp.nsk.su
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VYexopurenbao-nakormresnbHbi Komiuieke (YHK) CKU® cocrouT u3 JMHEHHOTO yCKOPUTE-
szt zHa, 200 MsB, 6ycreproro cuaxporpona Ha 3 9B 1 0CHOBHOrO HaKONHUTETBHOTO KOJIBIA,
Ha KOTOPOM Pa3MEeNaIOTCs BCTABHBIE YCTPOHCTBA /I DPEHEPAINN CUHXPOTPOHHOTO U3JIyte-
nus. B cocra YHK BxosgaT okosio 2500 pa3iuaHbIX yCTPOUCTB, TPEOYIONINX CUHXPOHHOTO
VIIPABJIEHUS C IIEJIbIO MOJTyUeHns, yCKOPEHUsI U HAKOILIEHUs IyYKa 3JEeKTPOHOB. B manHoit
CTaThe PACCMATPUBAETCH CUCTEMA, OOECIEINBAIONIAT CUHXPOHU3AINIO PAOOTHI UMITYIbCHBIX
YCTPOHCTB JINHEHHOTO yCKOPHUTEJISl M CUCTEM BITYCKa,/BBIITYCKA IIYYKa, CHHXPOHHOE yIIPABJICHUE
asemenTamu MaranTHON n BY cucreM ycTaHOBOK KOMILIEKCA, & TAKYKE CHHXPOHUBAIUIO PAOOTHI
MIPOrPaMMHOTO 0OECIIeIeHUSI.

Young scientist paper:
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JInnoJibHbIe MArHuThl C OJHOPO/HBIM I10J1eM 1poekTa CKI®

Author: Kseniia Riabchenko!

Co-author: Aleksandr Starostenko *

! Budker INP
Corresponding Author: kseny121195@Qmail.ru

B 2019 roay mavanach akTUBHAs padOTa MO MPOEKTUPOBAHUIO CEPUIl MATHUTHBIX JIEMEHTOB
s cuaxporponaoro ucrounrka CKU® (cubupckuit kosbiesoii ucrounuk doronos). CKUD
— 9TO UCTOYHUK CHHXPOTPOHHOI'O M3JIy9IeHUs] Y€TBEPTOrO IOoKoseHust. Jlannas ycraHoBKa Oyer
COCTOSITh U3 3X OCHOBHBIX HacTeil: imHeitHoro yckopuress Ha sHepruio 200 MsB; 6ycrepa —
CUHXPOTPOHA, C MAaKCUMaJIbHOM 3Heprueit 3 9B u mymuol opbuthl 158 M; HAKONIUTETHHOTO
KoJIbITa ¢ 16-Tu KparHoil cummerpueit, sueprueit 3 I'sB n nepumerpom B 476 M.

B pamkax JaHHOIO IPOEKTa st HaKOmuTeaIbHOro Koublla CKM®a nposoaminch paspaboTka u
usrorosienne C-06pa3Hbix AunoibHbix MaruuTos (Leff = 69 cm, 32 mryku), KoTopbie OyiayT
PAaCIOJIAraThCs B IPSIMOJIMHEHHBIX IIPOMEXKYTKAX KOJIbIla ¢ 60JbIoii 2. Tpebyemoe KadecTBO
HOJIst JIJIsl PACCMATPUBAEMBIX JIATIOJE JOJIPKHO ObITh He XyKe, deM 5x 10" (-4).

Kpowme sToro, Ha cramumm m3roToBJIEHUsT HAXOJATCS YETHIPE TOPU3OHTAJBHBIX TUIMTOIBHBIX
MarauTa st Tpacnopraoro kanasia or JINHAKa k Gycrepy, a Tak»Ke TpHU JUIIOJIBHBIX
MarHuTa Jijis KaHaJja oT OycTepa JI0 HAKOIMTEJIS.

Young scientist paper:
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Beam dynamics etc. / 222

CBobogHag mIperieccusl CHTHOB KaK aJIbTEPHATHBA METOIY pPe30-
HAHCHOM JAemnoJjigpu3alu B OyIyInX 3/J1eKTPOH-IO3UTPOHHBIX
KoJ1aiijiepax

None

Author: Ivan Koop
Co-authors: Egor Bedarev '; A. Otboev 2; Yu. Shatunov ?

! Budker INP SB RAS
2 BINP
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Corresponding Author: iakoop@mail.ru

B Oyaymux 3/IeKTPOH-TIO3UTPOHHBIX KoJiaiifgepax, Takux kak FCC-ee u CEPC, manupyercs
MIPEIU3NOHHO U3MEPSITH YHEPIHUIO IIYIKOB METOJOM PE30HAHCHOI Jenossipu3anun. Mbl B 910i
pabote mpejylaraeM aJabTEPHATUBHBIIN [OJIX0/, OCHOBAHHBIN Ha OBICTPOM PE30HAHCHOM MTOBOPO-
Te CIMHOB B TOPHU30HTAJIBHYIO IJIOCKOCTH KOJIBIA U MTOCJIEIYIONMEM X CBOOOTHOM BPAICHIH
BOKPYT PABHOBECHOT'O BEPTHKAJBHOIO HaIpaBjeHusi. JacToTy CBOOOMHON KON€PEHTHOU IIpe-
[IECCUU CITUHOB MPEJJIaraeTcst U3MePSITh [0 OUEHMSIM YHCJIa CODBITUN PACCesHUS JIEKTPOHOB,
B3aUMOJIENCTBYIONUX C [IUPKYJIsIPHO-TIOJISPU30BAHHBIM CBETOM Jiazepa. Pypbe aHAIN3 THUC-
Jla PACCesiHHBIX 3 IIPEJIEJIbl alePTyPhl KOJIbIA JIEKTPOHOB OIIPEJIEIUT YACTOTY CBOOO/HOM
nperneccuu. B pabore TpOM3BeJEHO MOJIETMPOBAHNE CIIMHOBOM JMHAMUKH HA BCEX CTAIUAX PO~
1ecca ¢ y96ToM CHHXPOTPOHHBIX KoJiebaHuil u sHepreTudeckoil nuddysnn, a TakxkKe CIeIaHbl
CTATUCTUYECKUE OIEHKN TOYHOCTH OIIPE/IEIeHNsT YACTOTHI IPEIIECCUU CIIMHOB JJIsl TaPaMETPOB
nyuka B FCC-ee.

Young scientist paper:
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NccnenoBanme BO3MOXKHOCTU JMHAMUYECKOTO YITPABJIEHUS
CIIMHOM MOJISPU30BAHHBIX IMMPOTOHOB W JIeATPOHOB HAa YCKO-
puteabioM komiiekce NICA

Author: Egor Bedarev!

Co-authors: Ivan Koop ; A. Otboev 2; Yu. Shatunov 2

! Budker INP SB RAS
2 BINP

Corresponding Author: e.bedarev@g.nsu.ru

B O cormectro ¢ UAD CO PAH mianupyercst npoBeJieHHE SKCIIEPUMEHTOB ¢ YCKOPUTEIb-
ubiM KoMItekcoM NICA | TOCBSTIEHHBIX N3y YEHUIO CIIMHOBBIX 3(D(DEKTOB B CTOJIKHOBEHUSIX PP U
dd. B pamkax jgaHHON (DU3MUECKOIl IPOrpaMMBbI IIJIAHUPYETCs SKCIEPUMEHT 110 IIPOBEPKE HAPY-
menns P-gerHoctn B pd-paccesann Ha MurnieHu. [jis oCyIecTBIeHnsT JAHHOTO SKCIIEPUMEHTA,
HEOOXO/IMMO U3ydYeHUe BO3MOXKHOCTU TOJIYIeHUs MydKa p win d ¢ JHHAMUYIECKN YCTOWINBOM
[IPOJIONIBLHOM TOJIsIpU3alieil pa3Horo 3Haka. B jaHHoit paboTe PacCMOTPEHO UCCJIEI0BAHIE
OpraHu3aIuy Takoit Koudurypamuu cnuHa ¢ noMorbio BY-poraropos B kosbite Nuclotron.
[Tpou3sBeieHO MOJIETUPOBAHIE [IPOIECCa TOBOPOTA CIIUHA IIy9IKa JeHTPOHOB U IPOTOHOB B TOPH-
30HTAJIBHYIO ILJIOCKOCTb C YY€TOM CHHXPOTPOHHBIX KOJEOAHUIN M SHEPreTUIecKoil nuddy3un.
Ha ocHoBaHuM mostyueHHBIX PE3yIHTATOB OBLIN CIAEIAHBI BBIBOJIBI O BO3MOXKHOCTHU IIOJIY €~
HUS JIMHAMIYIECKH YCTONYIUBOI MTPOJIOJIBHON TOJSIPU3AIIE JJAHHBIM CIIOCOOOM, TIPE/IJIOKEHbI
rmapaMerpbl U IPUHIUIHAIbHas cxeMa BY-poraropos.

Young scientist paper:
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Accelerator’s subsystems / 224

Jnmoab Ha MOCTOSHHBIX MarHuTax Hakorureas CKIN®
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Author: Aleksander Starostenko!

Co-authors: Tatyana Rybitskaya ; Alexey Pakhomov !; Konstantin Zhilyaev *

! Budker INP
Corresponding Author: astar@inp.nsk.su

B 2019 roay mavanach akTUBHAs padOTa MO MPOEKTUPOBAHUIO CEPUIl MATHUTHBIX JIEMEHTOB
s cuaxporponaoro ucrounrka CKU® (cubupcekuit kosbiesoit ucrounuk dporonos). CKUD
— 9TO UCTOYHUK CHHXPOTPOHHOIO M3JTy9IeHUs] 9€TBEPTOrO MMoKoeHust. Jlannas ycraHoBKa Oyier
COCTOSITh M3 3X OCHOBHBIX JacTeil: mHeitHoro yckopuress Ha suepruio 200 MaB; 6ycrepa —
CUHXPOTPOHA, C MAaKCUMaJIbHOI 3Heprueii 3 9B u mymuON opbuthl 158 M; HAKONIUTETHHOTO
KOJIbITA ¢ 16-Tu KparHoit cummeTpueit, sueprueit 3 I'sB n nepumerpom B 476 M.

B pamkax JaHHOro mpoekTa Jjisi HakomuTe abHOro KoJibila CKV®@a npoBoauiuck paspaboTKa
¥ U3TOTOBJIEHME JUTOJIEl ¢ 1ojieM cBbimte 2 TU1, CO3JaHHBIX HA OCHOBE ITOCTOSTHHBIX MATHUTOB
¢ karymkamu koppeknuu (Leff = 21 cm, 16 mryk).

Young scientist paper:
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HJI&HI/IPOBaHI/Ie IKCIIEpUMEHTa IIO olIpeae/JIEHnIo 6ery1uero yr-

sa Baiinbepra Ha sHeprum J/ me3ona Ha Tay-dapm ¢(abpu-
Ke

Author: Egor Bedarev'

Co-authors: Ivan Koop ; A. Otboev 2; Yu. Shatunov 2

! Budker INP SB RAS
2 BINP

Corresponding Author: e.bedarev@g.nsu.ru

B Nd® CO PAH mranupyercs coznanne yckopureabuoro komiuiekca Cymnep HYapm-Tay ®ab-
puku (CUT®), paboraiomiero B mupokoM jauanasone suepruit 2FE = 2 — 5 I'sB B c.a.Mm. u
HMEIOIEero poeKTHyIo ceeruMocth L = 1-103°cm2cex 1. B paMkax dpu3MUecKOil IporpaMMbl
CYUT® upe iaraercst IIPOBECTU SKCIIEPUMEHT 110 M3MepeHuto Geryiero cyiaboro yria Baiiubep-
ra Ha suepruu J/ mMesona. M3-3a MajocTu npeackaspsaeMoro adgdexra HeoOX0 MO UCKIIIOUUTh
BJIUSHUE CACTEMATHIECKON ITOTPENTHOCTH CO CTOPOHBI HEIIPEICKA3YEMbIX N3MEHEHUN OIITHKHI
KOJIBIIA U IIy9KOBOro ¢oHa. JjIsi 9Toro mnpejyiaraercsi OpraHn30BaTh YacTyH CMEHY 3HaKa
MIPOJOJIBLHO TOJISIPA3AIUHT Iy IKa IJIEKTPOHOB B MecTe Berpedn. B maHHO pabore mpousse-
J[EHO HMCCJIEIOBAHNE BO3MOXKHOCTY IIEPEBOPOTA CIUHA C IMOMOIIbI0 crimHoBoro BU-poraropa B
KOH(PUTYpAIIU HAKOIIUTEILHOI'O KOJIbIIA 9JIEKTPOHOB ¢ Tpemsi Cubupckumu 3meiikamu. Ha
OCHOBAHWU PE3YJILTATOB MOJIEIUPOBAHUsI CIIEJIAHBI BHIBOJBI O BO3MOYXKHOCTU UCIIOIH30BAHUS
JAHHOTO ITO/IXOJIA.
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Marauthabie 3jieMeHTbl AFC u BDC ¢ gunoapHO 1 KBaJpy-
moJibHOU kKoMnoHeHToll njiss CKU®.

Author: Tatyana Rybitskaya™°n®

Co-authors: Aleksandr Starostenko !; Alexey Pakhomov !

! Budker INP
Corresponding Author: tanij-r@mail.ru

L7151 HOBOrO MCTOYHUKA CHHXPOTPOHHOI'O M3JIydeHus ObLIN Pa3paboTaHbl KOPOTKHE SJIEMEHTHI
COBMEIIAOIIIE JUIOJBHYI0 U KBaJIPYIIOJIBHYI KOMIIOHEHTHI 1 uMerornie abbpesuaryposl AFC
u BDC. Xapaxkrepubie napamerpst AFC: quamerp aneprypsr 38 mum, apdexruBnas minaa 150
MM, rpajguent 50 T/m, marauTHoe noste -0.35 T, orpannvenusi Ha UHTErpasbHble OCHOBHBIE
rapMoHuKu 310°-4 wa paduyce 10 mm npu cmewerue mpaekmopuu om ocu wa 7 mm. Xapax-
mepnovte napamempv. BDC: sfppexmueran dauna 470 mm, epaduerm -10.7 T/m, maerummnoe
nose 0.46 T, mpebyemoe xawecmso unmezpana nois wa yposke 310°-4 B monepeunoit obsractu
paguyca 10 mMm. IIpeacrasiien qu3aiiH n nepBble U3MEPEHUS MTOJIEH.

Young scientist paper:
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Cucrema dpopmupoBanus my4dka ajis BH3T moBepxHOCTHBIX

OHYXOJIefI C 3aMedJinTesieM U3 MaTepuaJiOoB Ha OCHOBE OpPIrcCTeK-
Jia

Authors: Tatiana Sycheva'; Evgeny Berendeev'; Gleb Verkhovod™°"®; Sergey Taskaev!

Y Budker Institute of Nuclear Physics
Corresponding Author: sychevatatyanav@gmail.com

VYckopuTenb-TaHIEM ¢ BAKyyMHOI M30/smuell pa3paboTal B HHCTUTYTE sIEPHON (DU3NKU st
uccienoBanust BH3T. Heitrpons! renepupytorcsa B peakiuu 7Li(p,n)7Be. s nosydenns
TepaleBTUYECKOr0 IIyYKa HEHTPOHOB HMCIIOJIB3YIOT CHCTEMY (DOPMUPOBAHUSI IIYYKa COCTOSIIILY IO
73 3aMeJJINTe s, OTpaxKaTesis u GUILTPOB. 3aMeJINTe/ b OOBIIHO n3roTaBmBaoT u3 Mgh2
M3-32 BBICOKOI'O 3HAYEHUsI CEYEHHUs HEYIPYroro paccesnust HeWTpPoHOB. Pamee mamu ObLIO
[IPOJEMOHCTPUPOBAHO, UTO JJIsI TeHePAIMy HEHTPOHOB ONTUMAJIBHO UCIIOJIb30BaTh SHEPIHIO
my4dKa mpotoHos 2,3 M»aB.

B pesysibrare anasimza npuHATHIX HAMHI PaHee PEIreHuil 10 (GOPMUPOBAHUIO TEPAIIEBTUIECKOTO
[Iy9Ka HEATPOHOB, paboT JAPYrux IPYIII UCCJIEI0BaTE el a TaKyKe YCIEIIHbIX Pe3yJIbTaTOB YKC-
[IEPUMEHTOB I10 00JIyYeHUIO JIAOOPATOPHBIX KUBOTHBIX U KJIETOYHBIX KYJIBTYDP, IPOBOIUBIIAXCS
Ha HaIllell YCTAHOBKE, Mbl OTMETUJIN, ITO C HAMETHUBIIEHCs B IOCJe Hee BpeMs TEHEHITHeH K
YMEHBIIIEHUIO SHEPIUU IIPOTOHOB, IIPOIECC HeyIIpyroro paccesinusi B MgF2 yxe He siBjisitercst
OIPEJIEIISIIONIAM B 3aMEJ[JIEHNN HEHTPOHOB U PEIININ PACCMOTPETh MATEPUAJIBI Ha OCHOBE
OPI'CTeKJIa B Ka4eCTBE MATEPUAJIA 3aMeJJTUTEIS.

B nmannoit pabore mpejcraBiieH pa3paboTaHHBI HaMU 3aMeInTe b u3 Marepuasa Poly-Biz,
MMO3BOJISIFOINAIN TIOJIy9aTh HEATPOHHBIN IIyIOK TAKOIO 2Ke KadecTBa, KaK B cucreMe (hopMu-
poBaHu« Iydka ¢ 3amemyuresieM u3 MgF2 npu sueprun nporonos 2,3 MsB, Ho npu 6osee
HU3KOM TOKE U SHEPIUU IIyYKa [IPOTOHOB, YTO MPUBEIET K YMEHBIIEHUIO BPEMEHU TEPAIIUU U
obecriequT OoJiee CTAOMIHHYIO U HAJIEXKHYIO T€HEPAIUI0 HEUTPOHOB.

Houroe Bpemst pazsurne metojukn BH3T ciepkuBajioch HEJOCTATKOM yCKOpUTEJIEH 3apsi-
JKEHHBIX YaCTHI], CIIOCOOHBIX CTabMIbHO NeHEPUPOBATh HEMTPOHBI P SHEPIUU ITPOTOHHOTO
nyuka 2,5 MaB u toke 10 mA. Mcnonbzosanne CPII ¢ Poly-Biz moxkeT moModb yrupoCcTUTh
TpebOBaHUs K YCKOPUTEJSM 3aPSAKEHHBIX YACTHUI[ U IIOCIIOCOOCTBOBATDH HCIIOJIb30BAHUIO B
BH3T yckopureeil, KoTopble €I He JOCTULIN TPEOYEMBIX ApaMeTPOB..

Young scientist paper:
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Upgrade of software of VEPP-2000 RF Control system

None

Author: Emil Eminov

Co-authors: Alexander Senchenko ; Yury Rogovsky '; A. Lysenko *

! BINP
Corresponding Author: e.a.eminov@Qinp.nsk.su

VEPP-2000 RF Control system has been successfully operated since commission of accelerator
facility in 2009. During this period, several updates were made to the system. Last update
has shown that some elements of the software stack are not actively maintained, which may
require additional support efforts from control system team. Development from scratch using
modern software technologies was considered as the main solution.

A few years ago, it was decided to migrate software of the RF Control system to Tango
Controls. The paper describes architecture of new system and current status.

Young scientist paper:
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Ncrounuk CU gyerBeprToro nokosienus IIKIT « CKN®»

Author: Esrenuit Bopucosu4 Jlesmues’
Y Ud® CO PAH

B HoBocubupcke co3maeTcs HOBBIIT HCTOYHUK CHHXPOTPOHHOTO M3JIyYUE€HHUs U€TBEPTOTO II0-
KoJsierust IleHTp KOJLIEKTUBHOIO 10Jib30BaHusi « CUOUPCKUiT KOJIBIIEBOI UCTOYHUK (POTOHOB>
(IKII «CKU®>»). HakonuTe/bHbI KOMILJIEKC HCTOYHUKA BKJIIOYAET JIMHEHHBIA yCKOPUTEIIb
na suepruio 200 MsB, 6ycrepnblit CHHXPOTPOH ¢ MaKCUMaJIbHO# sueprueit 3 ['9B un makonn-
TeJIbHOE KOJIBIO C IepuMeTpoM 476 M U rOpU30HTAJBHBIM SMuUTTaHCcOM 75 M. [TocranoBka
PE€HEPATOPOB M3JIy9eHUS — MHOTOIIOJIFOCHBIX CBEPXIIPOBOJIAIINX BUTTJIEPOB U OHIYJISTOPOB —
[IO3BOJISIET JOMIOJTHUTEIBHO YMEHBIIUTH SMUATTAHC IIyIKa. B HACTOsIIee BpeMs CyIIeCTBEHHAS
4acThb 000PYIOBAHUS YCKOPUTEIBLHOIO KOMILIEKCA pa3paboTana U U3roTaBInBaeTCs. B nokiajie
PaCCKa3bIBAETCsI O KOHIENTYAJbHBIX PEIIEHNIX, UCIOJb3yeMbIX B HOBOM ucrounnke CU, ero
craTyce U II€PCIEKTUBAX.

Young scientist paper:
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FeHepaHHﬂ MOIITHOI'O IIOTOKAa HeﬁTpOHOB AJIAd PaadalnnOHHOI'O
TeCTUupPOBaHMA IIEPCIIEKTUBHbLIX MaTepunuaJioB
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Author: Ivan Shchudlo?

Co-authors: Aleksey Koshkarev ?; Evgeniia Sokolova 3: Georgy Ostreinov *; Iaroslav Kolesnikov 3;
Sergey Taskaev ?; Timofey Bykov *

! BINP SB RAS

2 Budker Institute of Nuclear Physics
3 BINP

4 Budker INP SB RAS

Corresponding Author: cshudlo.i. m@gmail.com

B Uncruryre anepuoit dpusuku CO PAH npeyiozken u co3an yCKOPUTETbHBIA UCTOTHIK
neiirponos VITA, Bkiouaromiuii B ce0st 9J1eKTPOCTATUIECKUN TAHIEMHBINA YCKOPUTEb 3aPizKeH-
HBIX YACTHUIl OPUTMHAJIBHON KOHCTPYKIIUU, HA3BAHHBIN CO BPEMEHEM YCKOPUTEIEM-TaHIEMOM
C BaKyyMHOM M30JIsIIIAel, JJTsi TIOJIyIeHsI CTAIIMOHAPHOIO IIyYKa IIPOTOHOB WJIN AEHTPOHOB,
OPHUI'MHAJILHYIO TOHKYIO JINTHEBYIO MUIIEHD JiJisl leHepaluy HefiTpoHOB B peakiwsx 7Li(p,n)7Be
wiu 7Li(dn) u ps cucrem hOPMUPOBAHUS TyYKa HEHTPOHOB JJIsl TIOJIy9eHUs HEATPOHOB
Pa3JIMIHOrO YHEPTETUIECKOrO JTUANA30HA. YCTAHOBKY AKTHBHO WCIOJB3YIOT IJIs PA3BUTHUSI
OOp-HEUTPOHO3aXBATHOI TEPAINH — MEPCIIEKTUBHON METOJIUKU JIEIEHUs 3JI0KATeCTBEHHBIX
OILyXOJIeil, a TaK¥Ke PaJUualliOHHOI0 TeCTUPOBAHUS ITEPCIEKTUBHBIX MATEPHUAJIOB.

Ha ycramoBke mpoBeieH psif 9KCIEPUMEHTAJIBHBIX UCCJIETOBAHMUIT IEPCIIEKTUBHBIX MATEPUAJIOB.
[Iyuxom TeIIOBBIX HEHTPOHOB M3yUeHA aKTHBAIA 00pa3I0oB KepaMuku Kapbuaa 6opa u cranmu,
paspaboraHHbIX st MexgyHaposHoro Tepmosigepaoro peakropa ITOP (Kagapan, ®pan-
I¥sl ), IPOBEJIEH X CPABHUTEJIbHBINA aHAIN3 U JaHbl PEKOMEHJIAINYU 110 npuMeHeHuio. [Tyakom
OBICTPBHIX HEHTPOHOB U3YYEHO BJIMAHME OBICTPHIX HEHTPOHOB HA IPO3PAYHOCTH 0OPA3IOB OII-
THUYECKOr0 BOJIOKHA, PaspabOTaHHOro st paboThl Bosbinoro agporroro Kosnaiiaepa IIEPH
B pEXKMMe BBICOKOIl CBETUMOCTH, HA HAMATHUYIEHHOCTh HUOIMMOBBIX MATHUTOB JJIS MOIITHBIX
JINHAKOB, Ha XaPaKTEPUCTUKHU I'a30BBIX CEHCOPOB HA OCHOBE (PTAJIOIMAHUHOB THUTAHWUIIA, HA
CcTabUJIBHOCTD BBIXOJIHBIX [IAPAMETPOB 3JIEKTPOHHBIX KOMIIOHEHT U YCTPOMCTB.

B noksaze npuBeieHO onucanne yCKOPUTEIA-TAHAEMa C BAKYYMHOM M30JIAInell, IPeICTABIEHBI
€ro XapaKTEePUCTUKUA U OCOOEHHOCTH PEKUMOB PabOTHI € IIYyYKOM IIPOTOHOB HJIH JAEHTPOHOB.
OTnenbHOE BHUMAHUE YIEJEHO PEXKUMY JITUTE/IBHOM CTabUIbHON reHepanun HeifiTpoHoB. B
JIOKJIAJIE TIPEJICTABJIEHBI U 00CYKIAI0TCS XapAKTEePUCTUKN T€HEPUPYEMbIX [TOTOKOB HEHTPOHOB
U IJIAHUPYeMble IIyTU ¥ BO3MOXKHOCTH YBEJINYEHUs] NWHTEHCUBHOCTH HEHTPOHHOI'O M3JIyI€HUs.
Wccnenopanue BhINONIHEHO 3a cueT rpaHTa Poccuiickoro naydanoro dosmga Ne 19-72-30005,
https://rscf.ru/project /19-72-30005/
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Luminosity calibration bias in van-der-Meer scan due to the
beam-beam interaction for g-Gaussian beams

Author: Mohamed Abed*

Co-authors: Anton Babaev %; Leonid Sukhikh 2

L Tomsk Polytechnic
2 Tomsk Polytechnic University

Corresponding Author: abedmohamed@tpu.ru
Precise luminosity calibration is an essential task for any collider. In hadron colliders, the

absolute luminosity is calibrated using the van-der-Meer scan, where the two colliding beams
are swept across each other, and the reaction rates and the separations are recorded. As two
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charged particle bunches approach each other, their electromagnetic beam-beam interaction
leads to perturbations in the motion of the colliding bunches. The beam-beam interaction affects
the bunch motion as a whole resulting in an orbit shift of the bunch center (coherent effect)
as well as the motion of the individual particles inside the bunch resulting in redistribution of
the particles inside the bunch which leads to optical distortion such as dynamic beta and tune
shift (incoherent effect). This effect influences luminosity in two ways. First, the number of
collisions is changed in comparison to expected values; second, the calibration of luminosity
performed with van-der-Meer scan is biased. For example, in LHC this bias is at the level
more than 1%.

The current estimation of beam-beam effects is based on Gaussian models for particle densities
in colliding beams. However, it was found that the actual beam profiles is deviated from
Gaussian in LHC. To improve the precision of luminosity calculations, especially for high-
luminosity collider projects like the HL-LHC aiming for precision at the level below 1%, it is
necessary to consider the non-Gaussian tails of the particle distributions.

The g-Gaussian distributions provides a more realistic description for the bunch profile for
LHC and also for the HL-LHC. The Q-Gaussian beams were used to investigate effect of
the non-Gaussian tails on the emittance evolution and IBS (S. Papadopoulou, et. al PRAB
2020). In (arXiv:2305.04023 [physics.acc-ph]), we investigated the luminosity calibration of
Q-Gaussian beams. In this work, the beam-beam interaction of q-Gaussian beams is considered,
models for coherent and incoherent kicks are presented. The impact of beam-beam effect on
luminosity is estimated. The progression of the effect during van-der-Meer scan is demonstrated,
and the resulting beam-beam bias in the luminosity calibration constant is obtained for CMS
and ATLAS van-der-Meer scan beam conditions.
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PazButue meTogoB 1iudpoBoii 06padboTKN CUTHAJIOB C JIATYAKOB
IMOOOOPOTHOTO MOJIOXKEHUS ITyYdKa,

None

Author: Vyacheslav Denisov

Co-author: Yury Rogovsky *

' BINP
Corresponding Author: v.denisov@alumni.nsu.ru

IIperesnonnoe m3mepenne mapaMeTpoB IMydka B KOJIJIaliiepe BMECTe ¢ BO3MOXKHOCTBIO ITPOBO-
JINTH TaKWe M3MePeHns B pexkumMe online sBseTcss MONHBIM HHCTPYMEHTOM [IJIs OIITUMAJIbHON
HACTPOUKM KoJLTaii/iepa u JTOCTUXKEHUsT BbICOKOI cBeTuMocTu. Iudposas obpaboTka curnasa
(manpumep npeobpazoBanue Hypbe) UCIOIL3YeTCS JJId ONPEIEICHNAsT JaCTOThI KOJIEOAHUH Iy d-
ka. B pabore paccmorpenst yrounsiionue BOII meroguku, takue kak nnareprnossiusi, NAFF u
okoHHbIe (byHKIMK B ripumeHenun Ha BITIIT-2000. O6cyKaar0Tcst 0COOEHHOCTH BBIIEIEHUSI
curnasia #Ha ocaoBe PCA u ICA u MeTompl mocTpoeHusi TpaeKTopun B (ha30BOM MJIOCKOCTH.
Ob6cyxmaercs paspaborannoe 1O 7y MOHUTOPUHTA HEUCIIPABHOCTEN CUCTEMBI.
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MonepHusaliusi CUCTeMbI MUTAHUA BITyCKa-BbITycka VH>XKek-
nuoHHOro KoMmiuiekca u BIOIITI-2000

Author: Aleksey Kasaev®

Co-author: Alexander Senchenko 2

L BINP
2 BINP, NSU

Corresponding Author: a.s.kasaev@inp.nsk.su

C momenTa BBOsIa B 3Kciuryararuio BIIITI2000 u Naxkekmornroro komiuiekca BITIIS, mis
BBIIIYCKA U BBINIYCKA 3aPS2KEHHBIX YACTUIL B HUX, UCIIOJIE30BAJIUCH TIOJIOCKOBBIE KUKEPHBI C UCTOY-
HUKAMU MTUTAHUS Ha BOJIOPOJIHBIX THPATpOHaX. B mporecce MOIepHU3ANINNA CUCTEMbI TUTAHUS
BBICOKOBOJIBTHBIE MCTOYHUKHI MUTAHNS OBLIN 3aMEHEHbI Ha HOBOE MOKOJICHUE, CACTAHHOE Ha
TBEPAOTENIbHBIX KOMIOHEHTaX. JI1s1 000CHOBAHMST TAKOTO Tepexoa, pa3depéM OCHOBHBIE MOMEH-
TBI UCIIOJIH30BAHUS Ta30PA3PSITHBIX TPUOOPOB IPHU MOCTPOEHUN BHICOKOBOJIBTHBIX MMITYIbCHBIX
WCTOYHUKOB.
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CraTyc MarHuTHBIX 3jeMeHTOB HakomuTeasas CKIN®

Authors: Aleksandr Starostenko'; Aleksandr Tsyganov?; Alexey Pakhomov?'; Eugeny Levichev®; Grigory
Baranov?; Konstantin Zhilyaev'; Kseniia Riabchenko™°"®; Sergey Shiyankov®; Sergey Sinyatkin?; Tatyana
Rybitskaya™°"®; Vadim Pavliuchenko™°"®

' Budker INP

2 Budker Institute of Nuclear Physics of Siberian Branch Russian Academy of Sciences (BINP SB RAS)
3 BINP

4 Budker Institute of Nuclear Physics

® Budker INP SB RAS

Corresponding Author: a.s.tsygunov@inp.nsk.su

CKU®D (cubupckuii KoabIeBoit HCTOYHUK (POTOHOB) — UCTOUYHUK CUHXPOTPOHHOIO U3JIydeHUst
9eTBEPTOro MOoKojIeHus. Jlanmas ycTanoBKa OyIeT COCTOSATh U3 3X OCHOBHBIX YacTell: JIMHEITHOTO
yckopuress Ha suepruio 200 MaB; 6ycrepa — cuHXpOTpOHa ¢ MaKCHMAaJILHO sHeprueit 3 ['9B
7 JIUHON opouThl 158 M; HAKOIUTEBHOIO KOJIbla ¢ 16-Tu KpaTHOil cuMMeTpueil, sHeprueit 3
I'sB u nepumerpom B 476 M.

st makormrenss CKU® 6b11 pazpaboTaH HAOOP MATHUTHBIX JIEMEHTOB, KOTOPBII OBLI CIIPO-
eKTUPOBAH U HaxoauTcs B npoussojcTee NA®. Dror nabop cocrour uz aunoseii (BPC, BDA,
BMA, BDC), keagpymnoueii (QFA, QDA, QFB, AFA, AFC, QFI, QDI), cekcrynoseit (SFA,
SFB, SFC) u koppekropos (CMA, CBA, CBB, CBC). Ilpescrapien Tekymumii craryc.
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CpaBHUTEJILHBIN aHAJIN3 YCKOPSIONIUX MO/YyJieii CMJIbHOTOY-
HbIX WH/IYKIIMOHHBIX YCKOPUTEJIEN

Author: Kupunn »Kusaukos®

Co-authors: Jenuc Vcakos 2; Poman Ilporac 2; Oumer Ilasnos ; Anekcanap Axkumos *; Ilerp Bax
1

L Ud® CO PAH
2 PoAI] BHUAT®

Corresponding Author: k.i.zhivankov@inp.nsk.su

B nmamnoit paboTe IpUBEIEHBI PE3yJITATHl CPABHUTEIHLHONO aHAJIN3a KOHCTPYKIUN YCKOPSsi-
fomux Mogmyneit (VM) geitersyromux (DARTH, AIRIX, FXR) u crposimuxcest (Scorpius)
peHTTreHOorpaduIecKnX CUJIBHOTOYHBIX JJUHEHHBIX yckopuTeseir ¢ YM yckopurens JINY-20,

cupoekTupoBaHHoro u nocrpoerroro MAD CO PAH gna PO BHUUTO.
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Automated radiation monitoring system (ARMS) and Interlock
and signalization system (ISS) of the cyclotron U400M

Authors: Pavel Komarov'; Semen Mitrofanov'; Viktor Schegolev'

L JINR
Corresponding Author: pkomarov@jinr.ru

Nowadays Flerov Laboratory of Nuclear Reactions provides a broad modernization program of
the accelerator complex. In particular, it has the modernization of the U400M cyclotron. As
a part of this work, there is modernization of the Automated Radiation Monitoring System
(ARMS) and Interlock and signalization system (ISS), which ensure radiation safety of the
personnel working at the U400M.

This report is an overview of two modern systems, namely the ARMS of building 101 and
the ISS of the U400M. The report presents main types of the radiation monitoring carried
out by the ARMS, the equipment used for radiation monitoring, and capabilities of the
ARMS software. It also contains the logic of the ISS operation, modes of operation of the
U400M facility, and the main elements of the ISS. In addition the paper shows the logic of
the interaction between the ARMS and the ISS with each other, and the interaction of these
systems with the Control System of the U400M.
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Ions, electrons and positrons sources / 238

Geometric Properties of a Beam Formed from Radionuclide
Positron Source by Stochastic Electron Optics
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Author: Vyacheslav Kurakin®

1

Lebedev Physical Institute

Corresponding Author: vgkurakin@mail.ru

It had been found experimentally in the past that there was a partial reflection of an electron
beam falling obliquely on a material medium. It had been shown as well theoretically that the
average reflection angle of a beam depends on its incident angle only and does not depend
on particle impulses. Based on this phenomenon and the appropriate theoretical explanation
the method of a beam formation from an isotropic charged particles point source had been
proposed. The method is similar to this used in light optics to transform light radiated by a
lamp into unidirectional ray. Appropriate surface form had been calculated for the case of
charged particles source.

In this paper, the calculations that are more detailed are presented. First, these concern the
base properties of partial beam reflection. Namely, the surface distribution function for a
point size beam falling at some angle on the plane separating vacuum and medium is derived,
multiple Coulomb scattering being taken into account only. This function is the exact solution
of appropriate boundary problem and is derived from the known solution of the appropriate
partial differential equation for unlimited medium. As the result, one has the family of phase
portraits on interface surface and similar portrait family of the particles on the plane, which is
perpendicular to the reflected part of the beam in vacuum. Then the appropriate differential
equation determining the profile of the surface that transfers any particle source ray into
the image plane is derived. At the last step, the real beam emittance on the image plane is
calculated.
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CraTyc MarHuTHBLIX 3jeMeHTOB uHkKekTopa CKI®

Authors: Vadim Pavliuchenko™°"¢; Danila Nikiforov*

Co-authors: Egor Subaev '; Andrey Molokoedov '; Vladimir Tcheskidov !; Konstantin Zhilyaev 2;
Alexey Pakhomov ?; Aleksandr Starostenko 2

L BINP
2 Budker INP

Corresponding Author: vadimius94@ya.ru

B pafore onucbiBaercss MarHuTHas cucreMa uHxkekTopa s ucrounuka CU («Cubupckuit
Koubriepoit Mcrounnk @oronoss» (CKUD)). IlpejicraBieHbl pe3ybraThl MOJEINPOBAHUS
KBaJIPYTIOJILHBIX U COJTEHOMIAIBHBIX JINH3, & TaKzKe JUIOIBHBIX KOPPEKTOPOB I HHXKEKTOPA
Ha OCHOBE JIMHEIHOIO yCKOpHTesd. JlaHHbIe 3jIeMEHTBI JOKHBI 00€CIEUYNTh BO3MOXKHOCTD
TPAHCIIOPTHPOBKHU JIEKTPOHHOIO IIyYKa HA IIPOTSAYKEHUH BCEro ycKopuress 6e3 noreps. IIpo-
JIEMOHCTPUPOBaHBI Pe3y/IbTaThl U3MEPEHHIT BCeX MPOU3BEJCHHBIX MArHUTHBIX JIEMEHTOB. B
HACTOSAIIII MOMEHT BCE OIMCAHHBIEC 3JIEMEHTBI MITATHO PaboTaloT Ha CTEeHJe JTHHEHHOr0 yCKO-
pures.
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Posters I - Board: 066 / 240

Na>keKnust B HaKONUTEJIbHBIE KOJIbIA C MaJIOil JUHAMIYECKO
arlepTypoii Mpu NOMOIIM HEeJNHEHOro KNKepa

Authors: Andrey Zhuravlev'; Vadim Kashkin?; Ivan Ulev?

! Budker INP SB RAS, Synchrotron Radiation Facility - Siberian Circular Photon Source "SKIF"Boreskov
Institute of Catalysis of Siberian Branch of the Russian Academy of Sciences (SRF "SKIF")

2 BINP SB RAS, NSTU

Corresponding Authors: i.ulev1998@Qmail.ru, 89134685089@yandex.ru

B ncroyHmMKax CHHXPOTPOHHOI'O M3JIyYEeHUS IIOCJIETHUX ITOKOJEHUN I JIOCTUYKEHHS MaJIoro
SMUTTAHCA 11y 9Ka UCTIOJIb3YIoTCa crenuasbabie TME-sueiiku (Theoretical Minimum Emittance)
pasnmanbix KoHburypammii. s kommercarun Bosuukaromero B TME-sdeiikax xpomarusma
IPUMEHSAIOTCA CEKCTYIIOIbHBIE JTHH3BI, KOTOPHIE, B CBOIO OY€Pe/Ib, YMEHBIIAIOT JUHAMIYICCKYIO

areprypy (HA).

B macrosimieit pabore B cpeie nporpammuoro kominiekca MAD-X uccienoBaHa MHYKEKIIHAA
B HAKOIUTEJbHbIC KOJbIA C MaJIOl AMHAMUYECKOHU alepTypoil IIpU OMOIIUA HEJIMHEeIHOIro
myabTunonsbaoro Kukepa (HMK). B kagecTBe MO/ MATHUTHOR CTPYKTYpbI ¢ MaJioi JTA
ObLIO BLIOPAHO HAKOIMTENbHOE KOJIbiIo Cubupckoro Kosbiesoro ucrounuka goronos (CKUD).
ITo pesysbratam ucciemoBanus yrouneno Biausgaue mojss HMK na quramuky nHKeKTHPyeMOro
IMydKa, MPOBeIdeHbl oneHkn 3ddexTuBnoctu ymapa HMK B 3aBuCHMOCTH OT ONTHYIECKUX
dyuknnmit TBucca 1 BeIUIUHBI TPAIUEHTA OIS

Kpome Toro, npejcrapiiena Mojesb 1 KOHCTpyKIus yerpoiicrsa jiyist CKU®, paszpaboranHast
0 TIPUMEpY MOJIJIU KUKepa CUCTeMbI j10baBounoil nHxkeknun komiuiekca MAX IV Laboratory
(JIyun, HIserus). Jannas Mojeab COOTBETCTBYET TPEOYEMBIM DACIIPEEJICHUEM [IOIIEPETHOIO
MarHUTHOIO IT0JISI ¢ HEOOXOMMBIM IPaIHEHTOM.
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I[MIMPOKOAIIEPTYPHEIN LINJIMHAIP ®APAAESA OJ1d

BBEICOKOMHTEHCHUBHOI'O JIMHEMTHOI'O YCKOPUTE-
JIZ ITPOTOHOB ITIPOEKTA DARIA

Author: Sergei Gavrilov?

Co-author: Alexander Titov 2

Y INR RAS

2 Institute for Nuclear Research of the Russian Academy of Sciences, Moscow Institute of Physics and
Technology (National Research University)

Corresponding Author: s.gavrilov@gmail.com

O1HOI M3 OCHOBHBIX IPOOJIEM JIJIsI JTUATHOCTUKY IIy9IKa B MPOEKTUPYEMOM JIMHEHHOM yCKO-
puTesie MPOTOHOB JIJIsi KOMITAKTHOrO ucrouruka Hefirponos DARIA ssisiercst 3HadnTebHas
UMITYJIbCHAS U CPEJIHAS MOITHOCTD IIy4YKa B COBOKYIIHOCTH C OTHOCHUTEJILHO HU3KOIl IHeprueit,
9TO CYIIECTBEHHO OIPAHUYHUBAET BHIOOD BO3MOYKHBIX JIMAIHOCTUYECKUX IMPUOOPOB U METOIOB.
st 6a30BBIX M3MEPEHNil TOKA IIyJKa U [IPOBEIEHUS HACTPOEYHBIX ITPOIEIYP B HAYAJIBHON da-
CTH YCKOPHUTENs ObLI pa3paboTaH MUPOKOAIEPTYPHBII BOZOOXIaXK 1aeMblil ruanaap Papajest.
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B ,HaHHOfI pa60Te npeJacTaBJI€Hbl KOHCTPYKTHUBHbIC OCO6€HHOCTI/I, OII€HKHU TEIIJIOBBIX HAaI'PDY30K
B TUIIMYIHBIX pa60qnx peXXrMax U IKCIIEPUMEHTAJIbHbIC PE3YyJabTaThbl UCOBITAHUNA OUIXHIPa
Ha BBICOKOMHTEHCHUBHOM IIyYKE IIPOTOHOB, a TaKzKe OIIMCaHbI 0COOEHHOCTH IPOEKTUPOBAHUSA
HOﬂO6HI>IX yCTpOfICTB C y49eTOM BJIMAHNLA IPOCTPAHCTBEHHOI'O 3apd/da IIy4dKa.
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Jlo3umeTpuss HEMTPOHHOTO M raMMa-MU3JIyYeHnd JJisd JIBYX CHU-
creM (popMuUpoBaHUs MyYKa HeiTPpoHOB Ha yctaHoBKe VITA c
HMCTIOJIb30BaHNEM CIIMHTUJIJISIIMOHHOTO JAeTeKTopa, oboralieH-
HOTro OopoM
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b Huemumym adeproti usurxu CO PAH, Hosocubupcrk, Poccus. Hosocubupekuts 2ocydapemeernill
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Heiirponnasi Teparnusi siBjisieTcsl IIEPCIEKTUBHBIM METOJIOM JI€UYeHUsI OOJIBHBIX C PaInOpe3u-
CTEHTHBIMU OILyXOJIsIMH (CAPKOMBI, OIIYXOJIM I'OJIOBBI M IIEH, OIyXOJeld OJIOBHOIO MO3ra U
ap.). HeliTpoHsl sesisdrces 110 SHEPrUuu Ha YJIBTPA-XOJIOAHbBIE, XOJIOAHbIE, TEILUIOBbIE, HAJITeIl-
JIOBBbIE, OBICTPBIE, PEJIITUBUCTCKYUE U JApyrue. B MeIuImHe UCIOIb3YIOTCS KaK TeIIOBble U
HAJTEIIOBbIe HEHTPOHBI Jjisi Gop-Helirponozaxsarhoit Tepanuu (BH3T), Tak u 6uicTpbie Jjist
Tepanuu OblcTpbiMU HefiTponamu. KocBeHHO, TerIoBble HEMTPOHBI TAKXKE UIPAIOT BAXKHYIO
POJIb B IIPOM3BOJICTBE UCTOYHUKOB PAJIMOHYKJIUIIOB JIJIsi UCIOJIb30BaHUs B BHEIITHUY JIYY€BOI
pPaZMOTEpalU, U BU3YAIU3AlUn B sijiepHoil Meaunuue [1]. Bee amu sHeprum MoXKHO HOJIy4UTH
B yCKOpHUTENHLHOM ucToaHuKe Heiirponos VITA [2]. TIo cpaBHEHMIO ¢ OOBIMHBIM HU3JTyIeHUEM
(dboronamm u 371€KTpOHAMHU) HEATPOHBI HE 3aBUCAT OT NPUCYTCTBUS KUCIOPOAA JJIsl YHUITO-
JKEHUSI PAKOBBIX KJIETOK, Orosormdeckasi 3(hpeKTUBHOCTD HEHTPOHOB HE 3aBUCUT OT BPEMEHU
WA CTAINN KUIHEHHOTO IUKJIa PAKOBBIX KJeTOK. [TockombKy Omostormdeckas 3pdeKTUBHOCTD
HEIATPOHOB BBICOKA, 1038 OILyXOJIM, HeOOXOAuMasl JJIsi YHUITOXKEHIS PAKOBBIX KJIETOK, COCTaB-
JIIeT IIPUMEPHO OJHY TPETh J03bl, HeoOX0auMoii myis poronos miu vjekrponos [3]. BH3T —
9TO Tepamus, KOTOpas IPeACcTaBJsieT co00ii KOMOMHUPOBAHHBIHN CEJIEKTUBHBIN METOJI JIeIeHUSs
OHKOJIOTMYECKHX 3a00JIeBaHuUil IIyTEM HAKOIJIEHUs B HUX CTaOMJIbHOrO n3orona 6op-10 u mocite-
JIYIOIIEr0 O0JIyYIeHNs SMUTEILIOBBIMA HEATPOHAME, KOTOPbIE TEPMAJIN3YIOTCs IPH JOCTUKEHIN
UMHU OIIyXOJIEBOI KJIETKH. B pe3ysibTare MOTJIOIIEHNsT HERTPOHA OOPOM IIPOUCXOIUT sA/IepHAS
peakius ¢ OOJIBIIUM BBIJIEJIEHIEM SHEPIUH OJIarojapsi BHICOKON JIMHEHHOM Iepeadn SHEPruu
(LET) aapa autus u anbda-9acTUibl, DT YaCTHIBI TEPAIOT SHEPIUIO B TKaHU B pajuyce < 10
MKM, 9TO COOTBETCTBYET pa3Mepy KJETKU MJIEKOIIUTAIOIINX, KOTOPas cojiepKaJia sapo bopa,
uTo npuBouT K ee rubesn [4]. Merox BH3T ornmuaercst 0T 06bIMHOTO M3y UeHNsT HAJIAIN-
€M YeThIpeX 103 Pa3/IMIHOI OTHOCUTEHHOM Ouosiornvdeckoit adpdekTuBHOCTH: HOpHAS 1034,
a30THAas J103a, J103a OBICTPBIX HEHTPOHOB, J103a raMMa-u3jayderns. OOImast 1038 IpeJICTaBIIsSIeT
coboit cymMmmy 3TuX 103 [5]. B maHHOM mccieI0BaHNN W3MEpPEHa MOIIHOCTh GOPHOM JI03BI U
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JIO3bI TaMMAa-U3JIyUeHNs] B BO3/IyXe U B BOJHOM (baHTOME C IOMOIILI pa3pabOTaHHOTO MAJIO-
rabapuUTHOrO JETEKTOPa HEHTPOHOB € MAPON JIMTHEBBIX MOJUCTUPOJIHHBIX CIIUHTUILIATOPOB,
OJIMH U3 KOTOPHIX oforarmen 6opoum [6,7]. Ucnomp3osanucs aBe cucTeMbl (OPMUPOBAHES Iy IKA
HeITPOHOB OJIHA € 3aMeJIJINTeeM U3 KPUCTAJLIOB (hTopuia Maruus [8], Apyras ¢ 3aMe iuTesieM
u3 oprcrekya. B mokiaje 6yyT mpecTaBIeHbl SKCIEePUMEHTAIbBHbBIE PE3YIIbTATHI, 0OCY K ICHbI
0COOEHHOCTH CHCTEMBI (POPMUPOBAHUS [Ty IKA HEHTPOHOB U C(hOPMYTNPOBAHBI PEKOMEH TATIH
JIJTsl TIPOBEICHUsI KJIMHUIEeCKUX Ucrbiranuit meroguku BH3T.

DuHaHCUPOBAHUE:

Uccnenosanue BhIoOIHEHO 3a cueT rpanTa Poccuiickoro naygnoro domrmga Ne 19-72-30005 u
nporpammbl «IIpuopurer 2030».
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®JIYOPECIHEHTHBINT MOHUTOP HA HN3KOSHEPTE-
TUNYECKOM KAHAJIE TPAHCIIOPTUPOBKWU ITYYKA
ITPOTOHOB JIMHENMHOI'O YCKOPUTEJIA AN PAH
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2 Institute for Nuclear Research of the Russian Academy of Sciences, Moscow Institute of Physics and
Technology (National Research University)

3 Institute for Nuclear Research of the Russian Academy of Sciences
Corresponding Author: s.gavrilov@gmail.com

JJtst ipoBesieHNsT HEPA3PYIIAKIINX U3MEPEeHUil TPOMUIs U MOJIOXKEHUsI IIyIKa IIPOTOHOB B
HU3KOHEPIeTHIECKOM KaHaJje TPAHCHOPTUPOBKH JnHeiiHoro yckopurens AU PAH 6bun
yCTaHOBJIEH (DJIYOPECIIEHTHBIT MOHUTOD HA OCHOBE CBEUEHUS OCTATOYHOIO Ta3a B BAKyyMHOMN
KaMepe KaHaJia. B JaHHOI pabore Ipe/IcTaB/IeHbl KOHCTPYKTUBHBIE OCOOEHHOCTH YCTPONCTBA U
9KCIIEPUMEHTAIbHBIE PE3YJIbTATHI H3MEPEHUI B CeaHcax paboThl YCKOPUTEJIs, a TAKXKe IPUBeJIe-
HBI OIEHKU IYBCTBUTEJILHOCTH, TOYHOCTH U PA3PEIIeHHs] MOHUTOPA, Ha OCHOBE KOTOPBIX MOLYT
OBITH OIpeesIeHbI JOIYCTUMbIE PEXKUMBI PaOOTHI U HEOOXOIMMbIE TTapaMeTPhl OITUIECKOH
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CHUCTEMBbI perucTpanun JuarHOCTUIeCKUX HSO6pa)KeHHI7I JJIA pa3JIMIHBIX codeTaHuit IrapaMeT-
POB Iy9Ka U BaKyyl\lHOﬁ CUCTEMBI YCKOPUTEJIA. Ilokazana OpUHIOUIINAJIbHaA BO3MOXKHOCTD
peamn3danun JaHHOTO TUIlla JUAal'HOCTUKU JIJIA HO,HO6HBIX KaHaJIOB TPaHCIIOPTUPOBKH CHUJILHO-
TOYHBIX IIPOTOHHBIX ITYYKOB Ha OCHOBE CHUCTEMBI CTaHJapPTHLIX KaMep MalllMHHOI'O 3pEeHUd oe3
yCHJ’IHTeHeﬁ H306pa}KeHI/Iﬂ U JOTIOJTHUTEJIBHOTO HaIlyCKa ra3a B 00bEeM KAHAJIA.
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JAMATHOCTUKA IIVUHKA JAJIAd CTEHJIA OBJIVHEHUNSA

JIMHENMHOI'O YCKOPUTEJISA MOHOB BOJIOPOJA NS
PAH
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Creny 00ydeHUs], NEACTBYIONUN Ha JIMHEHOM YCKOPHUTEJIe IIPOTOHOB U OTPUIIATE/IBHBIX
noHoB Bozopoia AU PAH, ucnosib3yercst He TOJIBKO JJIsi 33189 B 00JIACTHA PaJIUAIIMOHHOMN
CTOWKOCTH, HO W I IIPOBEJICHUS NPYTUX UCCIETOBAHUN MO B3aMMOIEHCTBUIO ITyYIKOB 3a-
PSIPKEHHBIX YacTHIl ¢ BemecTBOM. OTJIMYnUTEebHON 4epToil CTeH/a ABJISIeTCs BO3MOYKHOCTH
paboThI ¢ IIyYKaMU PA3HBIX 3aPsIHOCTEN, JjIsi 9ero HeOOXOIUMO 0OECIIEYUTh COOTBETCTBY IO
Y0 YHABEPCATIBHYIO IUATHOCTHKY MyvKa. B cTaThbe OMMCcaHbl OCOOEHHOCTH MPOEKTUPOBAHMUS,
U3TOTOBJICHUS W MUCIOJB30BAHUS PA3IUIHBIX JMATHOCTUIECKUX YCTPOMCTB CTEHIA JIJIsT PA3HBIX
THUTIOB IIYYKOB, ITPEJICTABJIEHBI SKCIIEPUMEHTAJIbLHBIE PE3YIbTATHI M3MEPEHUN U OIMCAHBI OCO-
OGEHHOCTH IKCILIyaTAlMd B PA3HBIX 00JIydaTeIbHBIX PeKUMaX. TaKxKe OTIeJbHOe BHUMAaHUE
VAEJIEHO TIPELyCUINTETHHON SIEKTPOHUKE W ITPOTPAMMHOMY 00€CIIeUeHNTO, UCIIOIH3yEeMOMY
JJIsI TIOCTOOOPabOTKU JAHHBIX.
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Hardware and Software to Control the RF Gun of the SKIF
linear accelerator

Author: Anton Pavlenko!
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Y Budker Institute of Nuclear Physics of Siberian Branch Russian Academy of Sciences (BINP SB RAS)
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The RF Gun operating at a frequency of 178.5 MHz is used to generate an electron beam for
Linac of the SKIF synchrotron. The RF Gun provides electron bunch energy up to 0.7 MeV
and a charge up to 1 nK. The RF gun is a cavity at a frequency of 178.5 MHz with a built-in
cathode-grid assembly that emits electrons when an unlocking pulse is applied.

The RF gun cathode-grid assembly is controlled using a set of hardware and software. Hardware
includes:

e Gun Timer module for precise synchronization and triggering of the RF gun Modulator;

e Modulator that controls the cathode-grid assembly;

e controlled Power supply of the cathode-grid assembly and the Modulator;

e Phase meter with picosecond accuracy for measuring phase relationships between signals
from RF gun parts.

The report describes the structure of the listed units, the features of these devices and their
parameters.

Software instruments based on the TANGO platform provide setting and measurement of the
cathode-grid assembly and the Modulator regimes, adjust the phase of the cathode unlocking
pulses, arrange the interacting with the phase meter, and prepare data that specify the filling
of the Booster separatrices. Software features listed in the report in the short form.
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PASBPABOTKA OBOPYIOBAHUA ITNATHOCTUKMU ITY Y-

KA JJId BYAYIIIUX JIMHENHBIX YCKOPUTEJIEN
MIOHOB B POCCUN

Author: Sergei Gavrilov!

L INR RAS
Corresponding Author: s.gavrilov@gmail.com

O6uiire yCKOpUTEIBbHBIX IIPOEKTOB, pa3pabaTblBaeMbIX Ha JaHHBI MoMmeHT B Poccuu, moi-
pa3yMeBaeT aKTUBHOE PA3BUTHE IEJIOr0 Psifa HayIHO-TEXHOJOIUIECKUX 00JIacTeil, BKIIodast
000pyIOBaHNe TUATHOCTUKH IYUIKa, COCTAB U OCOOEHHOCTH KOTOPOTO TPAJAUIMOHHO CYIIEeCTBEH-
HO 3aBHUCAT OT THUIIA YCKOPUTEIsd. B manHoit paboTe mpeacTaB/ieH aHAJIN3 METOIOB U CPEJICTB
JIMATHOCTUKY U UX MPUMEHUMOCTH B JINHEHHBIX PE30HAHCHBIX YCKOPUTEISIX UOHOB JIJIs U3Mepe-
HESI TAKUX KJIIOYEBBIX MTAPAMETPOB, KaK: TOK, IPOMUIb, TOJI0KEHNE, TONEePEIHbIH SMUTTAHC,
pojioibHasT (pOpMa CIyCTKOB ¥ TIOTEPH IIyYKa HOHOB. V13 BCero MHOTOOOpa3us CyIIeCTBYIOMIEro
JIUATHOCTUYIECKOTO 0O0DYIOBAHUS JJIsi Pa3pabOTKH BBIJIEJICHBI HANOOIee allpOONPOBaHHbBIE B
OTEYECTBEHHON MM MUPOBOI IIPaKTUKE MPUOOPHI, Pean3aliisi KOTOPBIX BO3MOXKHA, C YIETOM
WMEIOTIET0CsT MJIN TapaHTUPOBAHHO JOCTUKUMOTO YPOBHSI OT€UYECTBEHHBIX TeXHOJIOTH. B
paboTe KpaTKO OMMCAHBI TUIIMYHLIE XapaKTEPUCTUKH, (DU3UKO-TEXHUIECKIE OCOOEHHOCTH, a
TaKKe PaCcIeTHO-TEOPETUIECKHEe ODOCHOBAHUS 10 PEAM3AINN TTPEIJIAraeMbIX YCTPOHCTB ¢
YYI€TOM OTIBITa HACTPONKHU M IKCILIYATAINN CUIBHOTOYHOIO JIUHEHHOTO YCKOPHUTE/IsT TPOTOHOB
U OTpHUIATEILHBIX HOHOB Bomopoma AN PAH.
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Beam Loss Monitor System based on the Cherenkov effect
for the Novosibirsk FEL Facility

Authors: Yuliya Maltseva'; Oleg Meshkov?; Oleg Shevchenko®
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2 BINP SB RAS
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Corresponding Author: yuliya.maltseva@gmail.com

st onrumuzarn paboTer Komiuiekca Hosocubupekuit JICD neobxonnma cucreMa perucrpa-
[MH [I0TePh IIydKa. B KadecTBe TAKON CHCTEMBI OBLIO IIPEJIOXKEHO UCIIOJIb30BATh JIBa THUIIA,
JATINKOB HA OCHOBe m3jaydeHusi BaBmiosa-UepenkoBa. ONTOBOJIOKOHHBIN JaTINK MIOTEPH
ObLJI YCTAHOBJIEH B KOHIIE YCKOPSIIONIEH CEKIMA MHOIOOOOPOTHOTO yCKOPUTEJISI-PEKYIIEPaToOpa.
Yerbipe 1aTYMKa MOTEPb, COCTOSIINX U3 KBaPIEBBIX CTEPXKHEI, ObLIA YCTAHOBJIEHBI HA IIEPBOI
JIOPOXKKe, oTHOCsIEelcst K mepomy JICD. B pabore ommcbiBaercs KaJmOPOBKa CTEPKHEBBIX JAT-
YUKOB, IPUBOJISITCST PE3YJIBTATHI YUCJIEHHOTO MOJIETMPOBAHUSI IIPOIECCA PETUCTPAIMN TTOTEPh U
Pe3yJIbTaThI IIEePBBIX M3MEPEHUI CUCTEMBI PEIUCTPAIINH [TOTEPh C IIYYKOM 3JIEKTPOHOB.

Young scientist paper:

Yes

Posters I - Board: 100 / 248

Current Status of the Beam Loss Monitoring System for the
SKIF Synchrotorn Light Source
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Itst cTposiierocss KICTOYHUKA CUHXPOTPOHHOIO m3jiydeHusi 4-ro nokojenuss CKU® 6buia
pa3paboTaHa CHCTeMa PEruCcTPAINU MOTeph ImydKa. JlanHasi cucreMa COCTOUT U3 IISATU OIITO-
BOJIOKOHHBIX JIATYNKOB II0T€Ph, KOTOPbIE OYIYT PACIIOJOXKEHBI HA JIMTHAKE U TPAHCIOPTHBIX
KaHaJIaX, U 128 CIUHTUJLISIUOHHBIX JATIMKOB — Ha Hakorureje. CrenuaabHo paspabarTbiBae-
mble B AP CO PAH Moty 3/IeKTPOHUKY TIO3BOJIAT UCIOJIB30BATH CUCTEMY PETHCTPAIH
oTeph B pa3andHbix pexkumax paborsl CKU®. B pabore OMuChIBAIOTCS OCHOBHBIE KOMIIOHEHTI
JIATYMKOB ¥ CTATYC TOTOBHOCTU CHCTEMBI B IIEJIOM.
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Aperture limitation search using beam loss monitors
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The efficiency of beam injection can be significantly impacted by unintended phycical aperture
limitations. Closed orbit distortion can be used to identify such aperture limitations. In
principle, the localization of such limitations can be achieved through the usage of beam
position monitors (BPMs). The accuracy of localization in this case is determined by the
distance between BPMs, which may not be sufficiently accurate.

This paper introduces a novel approach for localization of aperture limitations, utilizing
an array of scintillator-based beam loss monitors (BLMs) distributed along the designated
accelerator section. Due to the relative flexibility of moving monitors along an accelerator
lattice, high localization accuracy can be achieved. Relative calibration of the monitors is
performed using Sr-90 radioactive source. The initial measurement results obtained at the
VEPP-4M storage ring are presented.
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HepCHeKTI/IBbI HNCIIOJIb30BaHNA MCTOYHUKA MHOI'O3apAdHbIX

noHoB «Kpuou-6T» Ha mH>XKXeKinumonHoM Komiuiekce NICA:
MHOTOKpPaTHAas WH>KEKISI MOHOB TAXKeJIbIX 3JIEMEHTOB

Author: Tyurpuit Paccamos?

Co-authors: Jlenuc Joner !; Alexandr Ramzdorf 2; Esrennit Touer ; Buranuii Ilyros 4; Tmurpuit
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Ucrounuk Bricoko3apsaubix noHoB «Kpnou-6T», coznannsrit B JIaboparopuu dbusuku BbI-
cokux suepruit OMAN, sapisieTcst OJHIM W3 OCHOBHBIX YCTPOUCTB JIJIsl TIOJIYYEHUsT TIXKEJIBIX
MOHOB JuIsl nHKeKnnonHoro koMiuiekca npoekra NICA (Nuclotron-based Ion Collider fAcility).
B pamkax 4 srtama myckoHasmagodnbix pabor komiuiekca NICA B 2022-2023 roxy B ceance
JIVTU-6ycTep-HyKJIOTPOH YCKOPEHBI HOHBI aproHa 16+ un kcenona 28+-. Pazsutne moHHOTO
UCTOYHUKA [IPEyCMATPUBAET II0JIyYeHre HOHOB TxKenbix daementoB (Ar, Kr, Xe, Bi) u ux
MHOIOKDATHON MHKEKIUH B JIMHEHHBIA yckopuTesb Tszkeabix nonosB (JIVTI) u nasee B Oy-
CTepHBIN CHHXPOTPOH (6ycTep) U HYKJIOTPOH.

B macrosmee Bpemsa Ha mctodHnke noHOB «Kpnon-6T» mosrydeHbl HOHBI KCEHOHA B MHOTO-
UMITYJICHOM PEXKUMe — JIJI WHXKEKITNU B OyCcTep HECKOJbKNX MMIIYJbcoB depe3 100 mcek
3a IUKJ YCKOPEHUs O0Iel JIuTe/IbHOCTHIO 8-12 cekyHa. Tak»Ke B JIOKJIa I IIPEJICTABICHbI
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CIIOCOOBI MHKEKITUN BUCMYTa B MOHHBIN ucTOYHUK Kpnou-6T s mosydenus: nonos Bidb+-
I8 TAJTBHERIIIETO YCKOPEHNUSI.
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WNccaepoBanme yCcTOMYNBOCTUA CUJIBHOTOYHBIX 3JEKTPOHHBIX
mydkoB B JINIY ¢ auckperHoii pokycupyroriieit cumcteMoii, mep-
CIIEKTUBBI X MPUMEHEHNS B
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5. Roman Protas ”

! Budker Institute of Nuclear Physics of Siberian Branch Russian Academy of Sciences (BINP SB RAS)
2 Budker Institute of Nuclear Physics

% BINP

4 Novosibirsk State University

5 Budker INP

S Institute of Applied Physics RAS

" Russian Federal Nuclear Center - All-Russian Scientific Research Institute of Technical Physics named
after Academician E. I. Zababakhin, Snezhinsk, Russia

Corresponding Author: e.s.sandalov@inp.nsk.su

B nokazie npejicraBiieHbl pe3yibTaThl UCCIEI0BAHNI YCTONIMBOCTY KUJIOAMIIEDHOT'O 3JIEKTPOH-
HOI'O IIy9Ka, FeHEPUPYEMOrO B JIMHEHHOM MHIYKIMOHHOM yckopurese (JINY) ¢ auckperHoit
MAarHuTHON (QOKYCHPYIOMIEH CHCTEMOM, ITPOEKT KOTOPOro paspaboran u peasm3soan AP CO
PAH (r. HoBocubupck) B kostabopanuu ¢ POAI-BHUUT® (r. Cuexunck). lenepupyembiit
B atoM JINY mydok a7eKTpoHoB ¢ sueprueii g0 20 MaB, Tokom 10 2 KA ¢ ydeToM Majoro
nonepedsoM svuTTanca (~550 -MM-MpaJ) JaET OCHOBY Jisl IIPOBEIEHUsT PA3INYHBIX HAYIHBIX
UCCJIeIOBAHUI U JIJIsi OOECIIeUeHNsT BaXKHBIX MHXKEHEPHO-TEXHIIEeCKUX MpujIoKeHuii. B gactHo-
CTH, TAKOH IIy9IOK MOXKET OBITH MCIIOJIB30BaH B KadecTBe 3(MPEKTUBHOIO JpaiiBepa Jia3epa Ha
CBOOOHBIX yekTporax 11T quamaszoHa 4acToT. B goK/aae n3/10KeHbl pe3yabTaThl NCCIeT0Ba-
HU{ yCTONYMBOCTHU JIEKTPOHHOIO Iy4dka B 3TroM JIIY 10 oTHONIEHNIO K PA3BUTHUIO MTOIIEPETHOIT
Heycroitunsoctn (Beam-break up instability), mo pesysbraTaM KOTOPBIX IIPEIOKEHBI CIIOCOBBI
eé nomayienns. [IpuBoaurcst cpaBHEHUE JIEKTPOIMHAMUIECKUAX XapAKTEPUCTUK YCKOPUTE b
HbIX Mogysieit cosmarroro JIMY u nHKpeMeHTa pa3BUTHsT YKA3AHHON HEYCTONYMBOCTU B HEM C
COOTBETCTBYIOIIAMH IAPAMETPAMU, JIOCTUTHYTHIMA HA APYTUX UHIYKIIMOHHBIX YCKOPUTENIAX B
pasubix crpanax. [lo pesysbratam anasmsa cIejIaH BBIBOZ, O TOM, YTO COBOKYITHOCTH OCHOBHBIX
rapaMeTpoB IIy4ka, reHepupyemoro B cozzanuoMm JINY, mo3Bosisier JTOCTUTHYTH BBICOKOIO
3JIEKTPOHHOTO K.I1.J1. B JICD-reHepaTope MMITyJIbCOB KOI'€PEHTHOI'O TEPareprioBoro U3JjLyIeHust
CcyOruraBaTTHOIO yPOBHS MOIIIHOCTH.

Bnarogaprocru:
Pa6ora Bbinossena npu dactuanom ¢unancupopanuu PH® (npoekr 19-12-00212)
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Status of the Collider Vacuum System of the NICA Project

Author: Artem Galimov?

Co-author: Evgeny Syresin 2

L Joint Institute for Nuclear Research

> JINR
Corresponding Author: galimov@jinr.ru

The heavy ion NICA collider has three types of the vacuum volumes: insulating vacuum volume
of superconducting magnet lattice; the cold beam pipe inside SC-magnets with operating
temperature from 4.2 K to 80 K; the warm beam volume at the room temperature inside
the insertion and experimental regions with RF stations, beam cooling station, diagnostic
equipment and etc. The vacuum requirements, design of three vacuum systems, problems and
paths of their decision for achievement ultra-high vacuum are described.
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PazpaboTKa 1 BHeapeHne CHUCTEMbI ABTOMATU3AIIIN MOHHOTI'O
ncrounuka D-Pace aas yckopureas VITA

Author: Aleksey Koshkarev!

Co-authors: Sergey Taskaev !; Ivan Shchudlo 2

Y Budker Institute of Nuclear Physics
> BINP SB RAS

Corresponding Author: kent brockman4@mail.ru

B Uncruryre simeproit dusuku CO PAH (MAP CO PAH) paspaboraH yCKOpUTEIbHBIIT
UCTOYHMK SMUTerIoBbiX Hefirponos VITA [1], ucnosnb3yeMslit Jyist pasBuTHsT METOIAUKN GOp-
HelirponosaxsarHol Tepanuu (BH3T) snokadecTBeHHBIX omyxodeidl [2, 3] u psua apyrux
npuioxkennit. J{yist yrpaBjieHns yCTAHOBKOI, XpaHEHUs] W aHAJIN3a JAHHBIX PaHee CO3IaHa
CHCTEMa ABTOMATHU3AINH, IO3BOJISAIONIAS OIIEPATOPY 0OECIeInBATD JIUTEIbHOE CTAOUIBLHOE
[MOJIy9eHne My9IKa HEHTPOHOB WK JEHTPOHOB B MIMPOKOM JIMAIla30HEe M3MEHEHUs] SHEPIUU U
TOKA, a HAYYHBIM COTPYIHUKAM ITOJIyYaTh IKCIEPUMEHTAJIbHbIE JaHHbIE U 00pabaThiBaTh UX B
peKuMe peasibHOro BPEMEHHU.

Veranoska VITA paccmarpuBaercst Kak HanboJiee MepCIeKTUBHBI UCTOYHUK STTUTEILIOBBIX
HEATPOHOB JIJIsT JIeYeHUsI OHKOJIOrmieckuX 60bHbIX B Kinankax bH3T. Ha mepsoit kommep-
vyeckoil ycranoke VITA, pasmemennoii B r. Cambiab (Kurait), ocyuiecrsisiercs jedenue
OOJILHBIX ¢ OKTsI0pst 2022 T.

B nacrosimee spemst AP CO PAH usrorasimBaer yCKOPUTEIbHBI HCTOYHUK HEATPOHOB
VITA nys HanmoHasHOrO MEIUIMHCKOTO HCCJIEN0BATEIHLCKOrO IEHTPa OHKOJIornu uM. H.
H. Bioxuna 8 Mockse, mianupyercs BBecTu ero B 3kciuryaranuio B 2024 r. B ommdane ot
paboraroreit skcriepumenTabHOit yeranoBku NP CO PAH BmecTo ncrodnnka MOHOB, pas-
paboranuoro 8 AP CO PAH, Gyuer uciojib30BaThCsi ICTOYHUK MOHOB KoMIitanuu D-Pace
(Kanana).
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Wounsrit ucrounnk D-Pace orimyaercss BO3MOXKHOCTBIO MeHEpUpoBaTh Gosbinuii Tok (10 10
MA) # CIIOCOGHOCTHIO 0GECIEIUTD BBICOKYIO CTAOUILHOCTBIO PABOThL. JIjisg SKCILTyaTaluu 3Toro
HMCTOYHNKA TpedyeTcss pa3paboTarh ClennaabHOe IPOrpaMMHOE obecIedenne, KOTOPOoe JTOJIZKHO
OBITh MHTETPUPOBAHO B OOIYIO0 CUCTEMY ABTOMATHU3AINH YCTAHOBKI.

B pabore mpesmcraBiena m o0CyKIaeTCs OCHOBHASI KOHIIEIIINS CUCTEMBI YIPABICHUST MOH-
HBIM MCTOYHHMKOM, ODECIeYnBAaollasi ero rnepBoHavYa/bHbBIN 3amyck Ha creHje B 1AD CO
PAH u nocireyroriiee BKIOUEHNE B OOIILYIO CUCTEMY YIIPABJIEHUS MEIUIIMHCKON YCTAHOBKO
B Mockse. OrMegarorcs Takue 0OCOGEHHOCTH, KaK: 1) PacIoIOKeHNe y3JI0B aBTOMATU3AIUN
Ha Pa3HBIX MTOTEHIHAIAX, KOTOPhIE HYXKHO CHHXPOHU3NPOBATEH MEXK Iy coboit ¢ gacroroit 100
I'm m Tounoctsio 0,05% mpu nomontu PID perynsitopa; 2) crenndukoil paspabaTbiBaeMoro
MOHHOT'O UCTOYHUKA SIBJISIETCSI €TI0 IMTOCTOSTHHAS MOJEPHU3AINs U BHEIPEHNE HOBBIX JINAarHOCTUK,
KOTOpBIE HEOOXO/IMMO OIEPATHBHO WHTErPUPOBATH B CUCTEMY aBTOMATU3AIIAMU.

[1] S. Taskaev, E. Berendeev, M. Bikchurina, T. Bykov, D. Kasatov, I. Kolesnikov, A. Koshkarev,
A. Makarov, G. Ostreinov, V. Porosev, S. Savinov, I. Shchudlo, E. Sokolova, I. Sorokin, T.
Sycheva, G. Verkhovod. Neutron Source Based on Vacuum Insulated Tandem Accelerator and
Lithium Target. Biology 10 (2021) 350.

[2] Sauerwein W. A. G. et al. (ed.). Neutron capture therapy: principles and applications. —
Springer Science & Business Media, 2012.

[3] M. Ahmed, D. Alberti, S. Altieri, ... S. Taskaev, ... K. Tsuchida. Advances in Boron Neutron
Capture Therapy. International Atomic Energy Agency, Vienna, Austria, June 2023, 416 p.
CRCP/BOR/002, ISBN: 978-92-0-132723-9
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Yandukanusg rpynnupyomnmnX pe3oHaTOPoB JJisd JUHEITHOTO
YCKOPUTEJIA NOHOB

Authors: Andrew Batov'; SIkos Muxaiinosua A6axymos '; Maprapura Makcarosma Bynrauesa'; Tapbs
Auekceena Bamok !; Haranps ®enoposua JpeGesosa'; ura Pudkarosna Kammesal; Anacracus
Aunexceesna Tymanosa '; Maria Gusarova'; Muxamn Biaguvoposuy Jlamass

! NRNU MEPhI
Corresponding Author: aabatov@mephi.ru

JIuneitnpiit yckopuTesb noHOB, paspadarsiaembiii B HUAY MU®DI B kayecTBe B KadecTBe
MHOI'OIIEJIEBOI'0 MCTOYHMKA MOHOB, BKJIIOYAET YeThIPE PE30HATOPA MpeHA3HAYEHHBIE I TPYII-
[MUPOBKM YACTUIT U KOHTPOJIS AMHAMUKY TydKa. [Ipeanosiaraercs nCIoap30BaHue KIACCHIECKITX
YCKOPSIIOIIUX CTPYKTYP Ha OCHOBE KOAKCUAJBHBIX JIMHU C JIByMsT YCKODSIIOIIMMU 3a30paMu. B
pabore paccMOTPEHBI BOIIPOCHI BO3MOXKHOCTY YHU(DUKAIIMKA OTJIEJbHBIX JacTell Pe30HATOPOB U
repudepuitHbIX YCTPOICTB, UCIOJIb3YEMbIX B YCKOPUTEIE.
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Annaparypa 3agaroinero BU-reneparopa gns Komniekca HU-

Authors: Alexey Styuf'; Alexander Senchenko™°"®; Vladimir Sitnov?; George Fatkin®; Kamil Yaminov*

' NSU
2 NSU, Cosylab Siberia
3 Nowosibirsk State University

4 Cosylab Siberia
Corresponding Author: a-styuf@yandex.ru

CUHXPOHHOI cucTeMbl reneparuu ormopHoro BY curnasia st Tpex HedaBucuMbix BY-cucrem
komriekca HUKA: Bycrepa, Hykmorpona n Kosnaiinepa a takyxke it BHU-cuHXpOHHBIX
cucreMm auarHocTuku. B ocrose padorsr BU-remeparopa jexuT MeTO IPAMOro nudpoBOro
cunresa (DDS), peamuzosarnoro npu nomontu IIJIVC u ITATIL. Aunaparypa samatomero BY
obecrieunBaeT TeHepanuio 4-X HEe3aBUCUMBIX OIOPHBIX CUTHAJIOB B juarmas3one 0,1+35 MI'm,
06paboOTKy CUIHAJIOB C JATIYMKOB MAIHUTHOIO I0Jis (aHAJIOrOBOro u B-cepun) ¢ TOYHOCTBHIO
e xyxke 10-5, remepanuio u npueM MuMPOBBIX CUTHAJIOB C BpeMEHHBIM pa3sperienueM 10
Hc. Cucrema renepamuun BY, mocrpoeHHasi Ha IPECTABIIEHHBIX I€HEPATOPAX, MO3BOJISET
pa3raBaTh CHHXPOHHBIH onopublit BU-curuas va paccrosiame 70 1 kM. B nokraze npemcrasiennbt
rmapaMeTpbl I3rOTOBJAEHHBIX 00pa3noB BYU-reneparopa, a Takke pe3y/IbTaTbl pAOOThI Ha, OCEHHE-
sumHeM ceance Bycrep-Hykmorpon 2022 .
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PacmupeHHaﬂ MOJeJIb KBAa3UCTaTNIE€CKOI'O OIInCaHnd I1JIa3MbI
AJId UCCJIeJOBaHN KNJIbBATEPHOI'O YCKOPEHUA

Author: Petr Tuev!

Co-authors: Roman Spitsyn ?; Konstantin Lotov 2

! Budker INP SB RAS, NSU
2 Budker INP SB RAS, NSU

Corresponding Author: p.v.tuev@inp.nsk.su

Pabora nocesinena pazsuTuio 3(hpEeKTUBHBIX YUCIEHHBIX MOJEJIEN JJIst NCCIIeI0OBAHUS TIa3MeH-
HOTO KMJIbBATEPHOIO YCKOpeHus. Pa3zpaboTaH HOBBI METOJ OMMCAHUS IIIA3MEHHOTO OTKJINKA
Ha, PEeJIITUBUCTCKUN My9IOK Ha OCHOBE KBA3UCTATHIECKOTO Tpud/mKenus. [losyaennt cormaco-
BaHHBIE YPaBHEHUsI JIA3MEHHOIO COCTOSIHUSI B COILyTCTBYIOIINX KOOPAWHATAX. DTU YPABHEHUS
YUIATHIBAIOT B3aNMOJIEHICTBUE COCETHUX CJIOEB IJIa3Mbl, KOTOPBIM B KBa3UCTATHUYIECKOM ITPU-
OJIMZKEHUN TIpeHeOPerarT. JTO MO3BOJIAET Oojiee TOYHO HMCCJIe0BAaTh YCKOPEHUE YacTHI] B
CUJIbHOHEJIMHEWHBIX BOJIHAX M PACIPOCTPAHEHNE CBODOIHOrO U3JIydeHus. B crieHapusx B3anMmo-
JefCTBUSA, T/Ie MCIOIb30BaHNe KBA3UCTATHIECKOTO TPUOIUKEHIS TPUBOINT K CYIECTBEHHBIM
OINOKAM, PACIIUPEHHAs MOJEb MMOKA3BIBAET XOPOIee COrIachue ¢ aHAJTUTHICCKUMU TIPE]I-
CKa3aHUsIMU U PE3YJIbTATAMH MOJETUPOBAHUS U3 MEPBLIX TPUHIUIOB. [Ipy 3TOM BBHIUTDHIIT B
CKOPOCTH BBIUMCJIEHUI JIJIST PACCMOTPEHHBIX IPUMEPOB COCTABJISIET /IBA MOPSIKA.
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The concept of the method of charged particle beam density
distribution measurement based on mathematical reconstruction

Authors: Anna Grigorieva¥°"®; Angelina Bulavskaya'; Irina Miloichikova?; Sergri Stuchebrov'; Elizaveta
Bushmina?

1 Tomsk Polytechnic University

2 Tomsk Polytechnic University, Tomsk National Research Medical Center of the Russian Academy of
Sciences

Corresponding Author: agrigorieva@tpu.ru

This work describes the concept of a measurement method based on mathematical reconstruction
of beam profiles obtained by repeated scanning at different angles with a fixed angular step.
The proposed approach allows determining the complete distribution of the beam density
in the transverse plane and providing continuous monitoring of the charged particle beam
parameters in the process of irradiation.
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QKCIIEPVUMEHTAJIBHBIE NCCJIEJJOBAHIN A TPAHC-
ITIOPTNPOBKMU NMOHOB 52Cr, 48Ti II0 CUCTEME AKCU-

AJILHO MHXKEKIINN 11 3AXBATA MIOHOB B YCKO-
PEHUE

Author: Denis Yakovlev!

Y JOINT INSTITUTE FOR NUCLEAR RESEARCH
Corresponding Author: yk d@mail.ru

ITuksiorpon I1-280 6bu1 paspaboran u cozunan B JIAP OUAN. B ocuoy mpoekra JII1-280
JIETVIN KaK HOBbBIE, TAK U IKCIEPUMEHTAJIBHO [IPOBEPEHHbIE HAYIHBIE U WHXKEHEPHBIE DEIIeHUs
JIAP OUAN. II1-280 — 310 yCKOPUTEJIb C IPOEKTHON MaKCUMAJIBHON MHTEHCUBHOCTBIO IIyYKa,
Ha MumnieHn 10 MKA 9acTuIl Jijist H'OHOB CPETHUX MACC, UTO HA MOPSIOK MPEBBINAeT WHTEH-
CHBHOCTH, JIOCTUTHYTHIE HA CETOMHS B JIOJITOBPEMEHHBIX dKcriepumeHTax mo cuaresy CTO
[1]. Ucrounukom nonos siBasiercst DITP-ucrournk DECRIS-PM Ha MOCTOSIHHBIX MArHATAX
YCTQHOBJIEHHBIN Ha BBICOKOBOJIBTHOM ILtaTdopMe.

Cucrema akCHAJbHON MHKEKIINH PA3/e/IeHa Ha BHICOKOBOJIBTHYIO YaCTh, YCTAHOBJIEHHYIO HA
M30JIATOPAX U 9aCTh, HAXOMAIIYIOCH I10/T TOTeHIInaIoM 3eMiin. Hamrane BEICOKOBOJIBTHOIT T11aT-
GbOpPMBI TIO3BOJISIET YMEHDBITUTH BJIUSHIAE IIPOCTPAHCTBEHHOIO 3aPs/ia U yMEHBITUTh SMUTTAHC
Iy IKOB MOHOB. Makcumasbroe Hampsizkenne Ha miatrdopme cocrasiser 70 kB. Yacrs, naxoms-
IIasics 107, TOTEHINAIOM 3eMJIM, OTBEYAeT 33 TPAHCIIOPTUPOBKY IIYYKOB B 00JIACTH 3aXBaTa B
yckopenue. Jlannas Kouduryparys apisercst oguuM u3 (HhakTopoB 06eCIIeIBAIONIM BHICOKU
MIPOIIEHT IIOJTHOTO MPOXOXKIEHNS IIyIKa NOHOB. Pacdersl, IpOBOAUMBIE [IJIsT PA3HBIX PEKUMOB
paboThl, IIOKa3bIBAIOT, UTO B yCKOPeHHUe 3axBaTbiBaioTcs 6osiee 70% MOHOB, IPOU3BOAMMBIX
DI P-ucTouHnKOM.

B mammoit pabore OyayT mpeacTaBIeHbI PE3YIbTATHI UCCIeN0BaHUs 3PMEKTUBHOCTH TPAHCIIOP-
tupoBku noHOB 48T1i, 52Cr or DI[P-ucrounuka 0 3axBara B ycKopenusi. 3ydeHo BinsHus
[TOJTUTapPMOHUYECKOro bandepa Ha 3(hdEKTUBHOCTDH 3aXBaTa UOHOB B ycKopeHue. [losrydensr
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3aBuCHMOCTH 3DMEKTUBHOCTH 3aXBaTa IIyYKOB HOHOB B YCKODEHUE OT SHEPIUU MHKEKITHN.

1. Pazpaborka, coznanme u 3amyck B 3kciuryaTtanuio nukiaorpona JI11-280 @abpuku CTD
JIAP OUAN: [daextpornstit pecype| // O6beMHEHHBIIT MHCTUTYT SJEPHBIX UCCJIETOBAHMUIL.
URL: http://www.jinr.ru/posts/razrabotka-sozdanie-i-zapusk-v-ekspluatatsiyu-tsiklotrona-
dts-280-fabriki-ste-lyar-oiyai/. (Jara obpamenus: 19.07.2023).
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Particle acceleration scheme in plasma wakefield

Author: Saumya Singh®

1

University of Lucknow

Corresponding Author: saumyasingh.phy@gmail.com

Abstract

Interaction of intense laser pulses with plasma finds one of the important applications in
acceleration of charged particles. The pioneering work of Tajima and Dawson has given great
impetus to the idea of electron acceleration using intense laser pulses. Several experiments
and theoretical studies have been done to demonstrate laser wakefield acceleration of charged
particles. Acceleration of electrons by amplified wakefield generated by chirped laser pulses
propagating together in plasma has also been studied.

Present work deals with the study of slowly varying field generation via propagation of laser
pulses in magnetized plasma. This study reveals that the maximum energy gained by test
electrons are increases and depends on the amplitude of wakefield. Phase space analysis
shows that a test electron of lower energy, injected behind the wakefield, can be trapped and
accelerated to higher energy.

REFERENCES

[1] T. Tajima and J. M. Dawson, Phys. Rev. Lett. 43, 267 (1979)

[2] W. P Leemans, B. Nagler, A. J. Gonsalves, C. Toth, K. Nakamura, C. G. R. Geddes, E.
Esarey, C. B. Schroeder and S. M. Hooker Nature Phys 2, 696E (2006); Esarey, P. Sprangle, J.
Krall and A. Ting, IEEE Trans. Plasma Sci., 24, 252 (1996) and references cited therein.

[3] S. Singh, D. Mishra, B. Kumar and P. Jha, Phys Scr. 98 075504 (2023)
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PazpaboTrka 3j1eKTpoMexaHnYeCcKOoro npubdopa Jjid omnpeaee-
HUS MArHUTHOW OCU KBa/IPYIOJbHON JIMH3bI

Author: Roman Li?

Y Budker Institute of Nuclear Physics
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Corresponding Author: roman.lithium@gmail.com

B nammoit pabore mpescTaB/IeH aHAIN3 TEOPUU U PEAJTUIAINNY IPUOOPA JJIsT OIPeJIe/IeHUs
[TOJIOZKEHWST ¥ HAIPABJIEHWs] MATHUTHON OCH KBaJIPYIOJIbHBIX JIHH3. B ocHOBe paboThl mpubopa
JIEYKUT WJIes] PErUCTPAIY CUTHAJIA, BOSHUKAIONIETO HA KOHIAX TOHKOW MPOBOJIAIIEH CTPYHBI,
BO30Y>KJIEHHOI B IPUCY TCTBUU T10JIs1 KBaIPYIIOJisi. B paboTe mnpejcraB/ieH MeTo I, TO3BOJIAOIIII
[IOCPEJICTBOM 00PabOTKN CUrHAJIA OLPEIE/IUTD JIMHEIHOe U YIJIOBOE CMEIEHHe OCU IIpubopa
OTHOCUTEJILHO OCH MArHUTHOTO TIOJIsI, 8 TAKKe MPOBEJIEH aHAJIU3 €ro TOYHOCTH HA OCHOBE
pabouero npororuta. IlokazaHno, 9T0 TOYHOCTH TPUOOPA TO3BOJISIET €r0 HCIIOIH30BAHNE JJIsT
TOYHOTO MMO3UIIMOHUPOBAHUS KBAJIPYIOJIbHBIX JIMH3 B YCKOPUTEIHHBIX CUCTEMAX.
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Ananns peajm3anum MoAU@MUIIMPOBAHHOIO ITUPCOBCKOIO 3JIEK-
TPOIA

Author: Roman Li'

Y Budker Institute of Nuclear Physics
Corresponding Author: roman.lithium@gmail.com

B uccienoBanun nmpon3BeiéH CPABHUTEIBHBIN aHAIN3 HEKOTOPBIX MPUOJINKEHHBIX U TOYHBIX
pertennit /i1 MOAUMUIIIPOBAHHOrO (hOPMUPYIOIIEro JIEKTPoa B myinke Ilupca ¢ TermoBbim
3a30poM. C HCIOJIb30BaHNEM YHCJIEHHOI'O MOJIEJIMPOBAHUS MTOKA3aHA SKBUBAJIEHTHOCTH PA3HBIX
perenuii ¢ TOYKN 3peHnsl MPAKTHIEeCKOU pean3allui U KadecTBa ITyvdka. Hakomner, mpecraBie-
Ha KOHKpeTHas (hopMa MOAUMUIMPOBAHHOIO IIMPCOBCKOIO JIEKTPOJA C YIETOM PEAUCTUIHBIX
OrPaHUYEHUI Ha IIPOU3BOJIBHOCTH KOHCTPYKITUH.
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OIIEHKU 1 U3MEPEHNSA YPOBHEN TOPMO3HOI'O

N3JIYUEHIU YA I HABEJEHHOII AKTUBHOCTU IIPA
PABOTE MUKPOTPOHA-PEKVIIEPATOHA JICS

Authors: Mihail Scheglov'; NIKOLAY VINOKUROV?; Oleg Shevchenko®; Yaroslav Getmanov*

! Budker INP SB RAS

2 Budker Institute of Nuclear Physics
3 BINP

* Budker INP

Corresponding Author: salikova@inp.nsk.su
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B crarbe npuBejieHBI OIIEHKH U U3MEPEHUs] MOIIHOCTH 103 (POTOHHOI'O U HEATPOHHOIO M3-
Jiydenus B yckopureabaom 3aje JICD (Jlazep na Csobomubix Diekrponax). Kunerndeckast
SHEprus JIEKTPOHOB m3MeHsieTcst oT 12 1o 40 M»sB, 310 006s1acTh TUTAHTCKOTO JIATIOIBHOTO
pe3onanca. [Ipoucxomur poxenne HOTOHEHTPOHOB U AKTUBAINSA TEXHUIECKUX IJIEMEHTOB
MUKPOTPOHA-peKyIrepaTopa. VI3Mepenus: 1 pacdersl IO3BOJISIOT OIEHUTH YPOBHU HABEIEHHOM
Pa/IMOAKTUBHOCTH U BPEMeEHa JIETPAJIAIN MATEPUATIOB (M3/eJuii) N0/ JeficTBIeM DaIiallii.
JICD paboraer B Tpex pe:kKUMax IeHepalii TepareprioBoro uiajaydenuii. [lepesriii pexxum JICD
- IYYOK IIPOXOJUT 10 BEPTUKAJIHHON JTOPOXKKE, KHHETUIECKAs SHEPTUs JIEKTPOHOB OKOJI0 12
M5B, cymmapubie norepu 1o Toky cocrasisior 0.1+0.3 MA (B pexkuMe reneparium), MOIHOCTh
TOPMO3HOIO U3JydeHus:: (POTOHHOrO HpUbIU3UTENHHO 7 KI'D/d, & HEHTPOHHOrO He IPEBBIIIAeT
3 I'p/u. Tosy4ueHHBIE OIEHKHU XOPOIIO COTJIACYIOTCS € JIerpaanueil «3TaJOHHOTO UCTOUHUKA
— paauaiuoHHasl Jierpajaius TedJIoHa MPOUCXOIUT pu Habope cymMmapHoit 10361 10 KI'p.
KonTposbabie yacTu BakyyMHON Kamepsbl mepBoii odepeau JICD Obn «0OMoTaHbI> TehIOHO-
Boii mwienkoi (200 MKM), IIeHKa Hadasa KpommuThed nocie 40100 gacos paborst JICD.
[Tpu pabore Bropoit ouepesu JICD 37eKTPOHBI MPOXOJAT IO JIBYM TOPU30HTAIBHBIM JOPOXKKAM,
KWHETUYeCKas SHePrus Ha IepBoil opoxke gocturaer 10 M»sB, a ma Bropoit — 20 M»aB.
ITorepu noroky He npepsimator 0.1+-0.2 MA. CyMMapHBIii BKJIa ] B MOIIHOCTD J03bI (DOTOHHOI'O
usydenus npubmsurebuo pased 20 kI'p/4, a B Helirpornoe uziydenue okosio 20 I'p/4.
IIpu pabore Tperbeit ouepenn JICD 3IeKTPOHBI TPOXOIST MO YETHIPEM TOPU3OHTAIBHBIM
JIOPOXKKAM, KHHETHIeCcKast SHeprus Ha mnepsoit gopoxkke mocruraer 10 MsB, a na sropoit — 20
M5B, na tperneit — 30 MsB, na gerseproit - 40 MsB. [lorepu notoky me npessirraior 0.1+0.15
MA, Gosbmas gacth norepb (98%) NPUXOAUTHCS Ha TEPBYIO U BTOPYIO nopoxkKu. CymMmap-
Hasi MOITHOCTH (POTOHHOTO U3JIydeHre npubmusuresbuo pasia 20 k['p/4, a B HEHTPOHHOIO
usnygenue okoyo 50 I'p/4.

3a cmeny (8 wacos) npu pabore nepsoii ouepeau JICD cymmapras GoTOHHAS 1038 JOCTUIAET
60 x['p, meiirponnas - 250 I'p. IIpu pabore BTOpOit U TpeTheit ouepenu HabOUpaercs HPOTOHHAS
no3a oxouio 150 xI'p.

Pajmanmonnasi cTORKOCTH MOJMMEPOB OIPEIENSIETCs] B OCHOBHOM MEXaHMIECKUMU CBONCTBAMU,
GOJILITMHCTEO MOJUMEPOB CTAHOBATCA XPyHKUMU. Pajuanuonnas merpajgarust (IOJIUCTUPOIL,
HOJIMITUIIEH, OJUBUHIIIXJIOPU]L) HACTYIIaeT npu Habope 10361 okosio 10 MI'p. B 3aBucumocru
orT Mecra pacrojoxKenus (X) [MOJUMEPHOrO U3JEIHs €r0 CPOK KU3HHM MOXKET I[IPEBBIIIAThH
X(10+1000) mHeii.

Young scientist paper:

No

Accelerator’s subsystems / 264

CraTyc mpou3BOJACTBA 3JIEMEHTOB MarHUTHO-KPHUOCTATHOI CH-
crembl Kosunaiinepa NICA. Pe3yabrarbl KpOreHHBIX MCITHITA-
HUI CBEPXIIPOBOAANINX MArHUTOB

None

Author: Yurii Bespalov

Co-authors: Dmitry Nikiforov *; Hamlet Khodzhibagiyan ?; Vladimir Borisov *; Mikhail Petrov ; Dmitry
Zolotykh 3; Sergey Korovkin ; ITasen Kymnpsimos ; Poman Tambun ; Huknra Unneikos ; JImurpuit
Yepkynos ; Pycian Xabubysins ; Alena Kotova

L JINR
2 Joint Institute for Nuclear Research
3 LHEP JINR

Corresponding Author: bespalov@jinr.ru
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Kosnaiizep yckopurensaoro kommrekca NICA coctouT u3 iByX KOJI€Il, PACHOJIOXKEHHBIX OJIHO
HaJ JIPYTUM, KazKJoe KOJbIIO, B CBOIO O4Yepe/lb, UMeeT JiBa IIPAMOJIMHENHBIX yJacTKa U JIBa
yYIaCcTKa apOK, PACIOIOKEHHBIX O/IHa HATPOTUB apyroii. Texuomorndeckuit 3amyck Kommaiinepa
3aIIaHUPOBAH Ha IepBYIo nosoBuHy 2024 rona.

OCHOBY peryJsipHOil CTPYKTYPbI MArHUTHO-KPUOCTATHON CHCTEMBI KOJLIaiaepa coctaBisor 80
IBYX allepTyPHBIX JIUIOJLHBIX, 46 KBaAPYIOJbHBIX U 12 OJI0KOB KBaJIPYIOJbHBIX MArHUTOB.
Heperynsprast ctpykTypa Kosaiizepa cocTouT u3 12 KBaJpyHoJbHbIX MAIHUTOB (DUHAJIBHOM
dokycupoBKu mydka U 8 JUIIOJBHBIX MATHUTOB CBEJEHNUs /PA3BeICHNUs Iy IKa. TaKkKe KOJIb-
IIa KoJutaliiepa BKII0YaIOT 136 KOpPEKTUPYIONINX MArHuToB, II€PUOIbI BBOJAA KPUOT€HHBIX
xuyikocteit n 40 371eMeHTOB I pa3MeleHUsT TPAHCIOPTHBIX JIMHUH 3JIEKTPUYECKOil CBA3N U
TPYOOIIPOBO/IOB KPUOTEHHBIX YKUIKOCTEH.

B crarbe mpejicraBiieHbl CTATYyC ITPOU3BOJICTBA IJIEMEHTOB MATHATHO-KPHOCTATHON CHCTe-
MBI KOJIJIal/Iepa U Pe3yJIbTaThl KPHOTEHHBIX UCHBITAHUN, BKJIIOYAIONINX B €051 TPEHUPOBKY
CBEPXIIPOBOSINNAX OOMOTOK, M3MEDPEHNS CTATHIECKOTO TEIIOIMPUTOKA U JIHHAMUIECKIX TEILIO-
BBIJIEJIEHUIA.

Young scientist paper:

Yes

Posters II - Board: 096 / 265

Virtual prototyping of the cyclotrons for medical applications

Author: Oleg Karamyshev!

Y Joint Institute for Nuclear Research
Corresponding Author: olegka@jinr.ru

Nowadays, cyclotrons are getting smaller and therefore much more tightly composed than
ever before. I have developed a technique for creating a complete virtual prototype of the
cyclotron and simulating every significant physical effect occurring in the cyclotron. Such
virtual prototype is a CAD assembly, which can be directly used in the further manufacture of
the cyclotron. Proposed and developed a new concept of cyclotrons for medical applications,
that uses an innovative 3:1 hill/valley ratio and a 4:8 magnetic/RF harmonics ration instead
of the classic 1:1 ratio. These cyclotrons featuring innovative central region with DC pre-
acceleration and double spiral sector design are over 2 times lighter, more power efficient and
require over 10 times less copper (or HTS High Temperature Superconductor ) for coil.

Young scientist paper:

No

Vacuum technologies / 266

AO «Nurexk Anamurnkay - XVI jger ycoentHoit paboThl B
00J1acTy BaKyyMHOI TEXHUKW JJIs CO3/IaHUS U MOJAEPHU3AIUAN
TEXHOJIOTUYECKOTO O00PY10BAHUS

Authors: Ivurpmit Jlosmoc'; Korcranrun Moncees®

L AO "Humex Anarumuka
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Corresponding Author: dmitry.lovcus@intech-group.ru

IIpeacrasiena uadopmanust o kommaanu AO “Nuarek Ananuruka’, KoTopas 3a BpeMs paboThl
Ha POCCHUICKOM PBIHKE BaKyyMHOI TE€XHUKH IMPOILIA IIYyTh OT AUCTPUOBIOTOPA BAKYyMHO-
ro obopyznoBanus esporeiickux npoussogureieii (Edwards, VAT, HSR u ap.) 1o oxmoit u3
KPYITHEAIINX IPOM3BO/ICTBEHHO-UHKMHUPUHIOBBIX KOMITAHUIA,0CY IIECTBIIAONIIX TTOIHBINA KT
yCIIyT: pa3paboTKy, M3rOTOBJIEHNE, TIOCTaBKy, MoHTaxK, [IHP, cepBucHoe obcirykuBanme Baky-
YMHBIX CHCTEM M YCTAHOBOK PA3JIMIHOIO TEXHOJIOIMIECKOT0O Ha3HadeHnus. [IpuBeiens! cBeienms
0 KJIFOYEBBIX IIPOEKTAX KOMITAHUHU B Pa3JIMIHBIX 00JIACTIX HAYKU M TEXHUKHU.

Young scientist paper:

Posters I - Board: 033 / 267

Development of the high temperature evaporators to obtaining
of the Ti, Cr, Ni, Fe metal-ions from ECR ion sources

Authors: Konstantin Kuzmenkov'; Dmitriy Pugachev'; Daniil Podoynikov'

' JINR
Corresponding Author: konstantin@jinr.ru

Research in the field of obtaining metal ions with high evaporation temperature, such as
Ti, Cr, Ni, Fe, etc. is an extremely urgent and promising task. Solution of the task will to
allow conduct various experiments, both on the synthesis of new super heavy elements and on
the study of the properties of already discovered isotopes. For this purpose, we develop two
different version of high-temperature evaporators, the operating temperature of which reaches
a value of 2000 °C. As part of the work, we designed and modeled evaporators that ensure an
increase of the sample temperature by using a radiation shielding system.

Young scientist paper:

No

Posters II - Board: 009 / 268

Kpwnorennsiit kommiiekc KoJuiaiiaepa NICA: nmporpecc co3aa-
HUS

Author: Anton Konstantinov!

Co-authors: Aleksey Bulakh !; Alexander Smirnov '; Anton Emelyanov '; Denis Shvidkiy *; Iuliia
Mitrofanova !; Mikhail Kunyaev !; Nikolay Agapov *

' JINR
Corresponding Author: akonstantinov@jinr.ru

Kpuorennsriit kommeke kosutaiinepa NICA mpennasHavuen it OXJIAXKIEHNUsT 1 KPHOCTATHPOBA-
uus npu T=4,5 K cBepxmpoBoagmux KoJier| yCKopuTeabHOro koMiniekca: Bycrepa, Hykmorpona
u Komnaitnepa. K HacTosiiiieMy MOMEHTY BBEJIEHO B pabOTy JiBa U3 Tpex yckopureseii - Bycrep
u Hykjtorpon u Begercss MoHTaXK KoJjibia Kosuraiiaepa.

KpuocratupoBanne MarauToB OCYIIECTBIISIETCS MUPKY/ISIIHOHHBIM METOJIOM: IIEPEOXJIAK IEH-
HBIN KUJIKAN TeTUil MPOKAYNBACTCS T€Pe3 OXJIaXKIAIONINe KAHAJBI CBEPXITPOBOJISINEr0 Kabes.
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Taxkoit crtocob 1103BOJIsIET MUHUMUA3UPOBATH KOJUYIECTBO KUJIKOTO Te/IUs B CUCTEME, & UCIIOJIb-
30BaHUE TEILUIOTHI €0 UCHApPeHus - 3(PPHEKTUBHO CHUMATD JIMHAMUIECKUE TEILIOBBIICICHUS
0OMOTOK CBEPXIIPOBOISIINX MATHUTOB.

st oxJaxKieHnst yCKopuTeseil HeoOX0MMO YBEJIMIUTD XOJIOIOITPOU3BOIUTEILHOCTD CYIIIECTBY-
forero kpuoreaHoro komirekca 4000 7o 10000 Bt mpu T=4,5 K. C 37oii niespio pazpaboran
DS HOBBIX KPHOTEHHBIX M KOMIIPECCOPHBIX YCTAHOBOK. BOJIbIIOE BHUMAHME YI€JIEHO CO3AHUIO
CHCTEeMbI AaBTOMATU3AIMI KPUOIEHHOI0 KOMILJIEKCa, KOTopasi obecreduT paboTy yCTaHOBOK B
KOHTPOJIIPYEMOU 30He 0e3 MPUCYTCTBUS OIEPATOPOB.

Jlan 0030p KPHOTEHHOrO KOMILJIEKCA M TEXHUYIECKUX PEIIeHn!, NCIOIb3yeMbIX IIPH €ro CO3/a~
HUH.

Young scientist paper:

No

Posters I - Board: 030 / 269

On the effect of focusing conditions on the emission capacity
of a laser-plasma ion source

Authors: Anton Isaev°"®; Evgeny Vovchenko!; Alexander Shikanov *; Konstantin Kozlovskij !

! National Research Nuclear University "MEPhI
Corresponding Author: isaev@Qlenta.ru

The issues of the influence of geometric conditions of laser radiation focusing on the surface of
the plasma-forming target of an azero-plasma ion source are considered. In particular, the
presence of two ion emission maxima in the region of the laser radiation flux density exceeding
10711 W/cm?2 has been experimentally established. A possible interpretation of this effect is
proposed. Recommendations are given for the selection of optimal modes for the formation of
the laser radiation flux in the plasma-forming target region.

Young scientist paper:

Yes

Posters II - Board: 057 / 270

pa3padoTKa ra30HaIIOJTHEHHBIX JIETEKTOPOB JIJIsi PETUCTPaln
TOPMO3HOIO M3JIy4YeHNs B NIMPOKOM dHEPreTUYeCKOM guana-
30HE

Authors: Tatiana Salikova'; NIKOLAY VINOKUROV?; Oleg Shevchenko®; Mihail Scheglov*

Y Viadimirovna

2 Budker Institute of Nuclear Physics
3 BINP

* Budker INP SB RAS

Corresponding Author: salikova@inp.nsk.su

B crarpe ommcaH NHpPOEKT CO3aHMs JIMHEHKU BO3/yXOHAIOJHEHHBIX JIETEKTOPOB (HOHU3a-
[MOHHBIX KaMep), paboTaloluX B TOKOBOM DPeyKuMe, [PEeJIHA3HAYEHHBIX /I PErucTpaiun
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TOPMO3HOI'O M3JIyueHus B juara3one sHepruii or 1 g0 40 MsB. DTu garuuku O6ymayT OCHOBOI
JIO3UMETPUYECKOr0 KOHTPOJIgA B yckopuTeabunoM 3aje JICD (Jlazep na CBOGOAHBIX DJIeKTPO-
Hax). YTO NO3BOJIUT KOHTPOJIMPOBATD [IOTEPH [IYYKA DU KOPPEKIMU OPOUTHL U B Cydae c60eB
annaparypbl (KOTOPbIe IPUBOJST K IIOTEPSIM ).

JlaTauku He MpeIHA3HAYEHBI I M3MEPEHNsT KOJUIECTBEHHOTO U3MEHEHUST MOIITHOCTH JTO3bI IO
DSy IPUYIUH, O0YCJIOBJIEHHBIX BBICOKIM YPOBHEM DAJHAIINN B YCKOPUTEIHLHOM 3aJI€, JIOCTUTAI0-
HIUX HECKOJILKUX JecaTKOB K['p/4. A Takske IHMPOKOro CIeKTpa TOPMO3HOIO M3JIyYeHUs : BKJIA,T
OT WHYKEKTOPa MMEeeT MaKCHUMAJIbHYIO 3Hepruio ¢hororoB 10 1.5 M»3B; npu pabore mepsoit
craguu JICD makcumasnbhas sHeprusi horonos 12 MsB; a nmpu pabore BTOPOit U TpeTbeit
crajuit JICD HeOOXOIUMO BBUIEINTD HOTEPH € KaXKJIOi n3 deThipex jopoxkek (10 MsB, 20
M5B, 30 M»B, 40 M»B). Takxke B «u3MepUTEIbHOI» crUCTEMe HEOOXOAMMO KOPPEKTUPOBATH
pasuwuiy paccrosiuuii Mexay gardukoM - AL, u yauTsiBaTh pajUallioOHHYIO JIETPaJIAIAIO
KazKJI0ro KabeJid.

Young scientist paper:

No

Posters I - Board: 039 / 271

Preliminary tests of a modified electron source for a medical
therapeutic accelerator
Authors: Nikita Samarokov!; Vladimir Rashchikov?

Co-authors: Sergey Polozov '; Roman Zbruev !

Y NRNU MEPhI
2 NRNU MEPHI

Corresponding Author: smpolozov@mephi.ru

A compact modified thermionic electron source was developed for the 6 MeV medical accelerator.
The peculiarity of this gun is a significantly reduced size, due to a change in the power supply
scheme. For this electron source, the beam characteristics were calculated. After assembling
the gun, tests were carried out and the corresponding experimental data was obtained, which
is in good agreement with the simulation results.

Young scientist paper:

Yes

Posters II - Board: 082 / 272

Measurement of the Fast Neutron Spectrum of the 7Li(d,n)8Be
Reaction
Authors: Gleb Verkhovod™°"®; Sergey Taskaev™°"; Tymofey Bykov™°"®

Corresponding Author: thevoidscreamer@gmail.com

At the INP SB RAS, for a promising procedure for the treatment of malignant tumors, an
accelerator source of neutrons was proposed and created based on a new type of charged
particle accelerator - a tandem accelerator with vacuum insulation. The accelerator produces
a beam of protons or deuterons with a current range from 1 nA to 10 mA and energy from 0.6
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to 2.2 MeV and generates neutrons with a cold, thermal, epithermal, , monoenergetic and fast
spectrum.

Using a lithium target 88 m thick, the fast neutron spectrum of the 7Li(d,n)8Be reaction was
measured at deuteron beam energies from 1 to 2 MeV. To measure the spectrum, a UNSD-15
Mobile neutron and -radiation spectrometer-dosimeter was used. In the course of the research,
the equipment was calibrated and the spectrum of fast neutrons was measured at a distance
of 2 and 5 meters from the lithium target along the neutron beam axis.

The paper presents the results of measurements in the form of graphs of the energy spectrum
of fast neutrons, as well as conclusions about the further study of the reaction spectrum of
7Li(d,n)8Be and its angular distribution.

This research was funded by Russian Science Foundation, grant number 19 72 30005, https://rscf.ru/project /19-
72-30005

Young scientist paper:

Yes

Posters I - Board: 032 / 273

Jlazepnas cucrema «POKVYC» i Jjia3zepHO-IIJIA3MEHHOTO
MCTOYHNKA MOHOB JIMHEITHOTro yckopuTeas JI1Y2

Authors: Igor Khrisanov'; Alexander Balabaev'; Timur Kulevoy'; Anton Losev'; Yuri Satov'; Alexander
Shumshurov?

1 NRC Kurchatov Institute
Corresponding Author: hrisanov@itep.ru

B macrosmee Bpems 8 HUIL «KypuaToBckuit mHCTUTYT» Be/eTCs pa3paboTKa JUHEHHOTO
yekopuresist JIV2 st cospaBaemoro B POAI-BHUND® curxporporHOoro komiuiekca Mexpe-
JOMCTBEHHOTO TIEHTPA KOMILJIEKCHBIX PAIMAIMOHHBIX UCCaeI0oBanmii n ucnbitannit. Cucrema
b6asupyercs: HA F€HEPAINMU HOHOB U3 IIJIA3MbI, CO3/[aBAEMOI BO3/IECTBUEM UMIIYJILCHOIO Jia-
3€PHOI0 M3JIyYeHUs] BBICOKON MOIIHOCTU Ha TBEPJYIO MUIIEHb. B pabore onmcaHa cxema u
Beixogabie xapakrepuctuku COq maseproit ycranoku «OOKYC», npennasznadeHHoOl st
CO3/IaHUS JIA3EPHON IIJIA3MbI U MeHEePAI MHOI03aPSIHBIX HOHOB IIMPOKOT'O Psi/ia XUMIIECKIX
ajleMeHTOB. POPMUPOBAHKE JIA3EPHOI'O MMITY/IbCa, OCHOBAHO Ha HEJIMHEWHBIX OIMTHIECKUX -
deKTax mpu pacupoCTPAHEHUN CBETA B PE30HAHCHO-YCUJIUBAIONINX U MTOTJIOIIAIONINX CPEIax.
ITokazano, 4To Ha TEKYIIEM dTane pa3pabOTKU JOCTUIHYTHI CJIEIYIOIINe BHIXOIHbIE XapaKTe-
PUCTHKHY JIA3€PHOM CUCTEMBI: YaCTOTa MOBTOpeHust uMityibcoB 1 ['m, jumrensHocTs 17,5 HC U
sueprus 130 Ik, aro coorBercTByeT nukoBoi momtaocTu 6 I'Br.

Young scientist paper:

No

Posters I - Board: 011 / 274

IIpoekT mcrouyamKa KoMIIToHOBCKUX ¢poTtorHoB Ha CKUND

Author: Viacheslav Kaminskiy®
Co-author: Oleg Meshkov 2

v Budker Institute of Nuclear Physics SB RAS
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2 BINP SB RAS
Corresponding Authors: v.v.kaminskiy@inp.nsk.su, o.i.meshkov@inp.nsk.su

Cubupckuit kosbiiesoii ucrounuk dporonos (CKU®) — crposmuiica B 1. Kosbioso Hoocubup-
CKOIl 00JIaCTH CHEIUAIN3NPOBAHHBIN HCTOYHUK CUHXPOTPOHHOIO M3JIyYEHUS MOKOJIEHUs «4-+».
ITapamMeTpbl OCHOBHOI'O KOJIbIa-HAKOIIUTE/IsI, TAKHe KakK dHeprus mydka 3 ['5B, ceepxmasibrii
TOPU30HTAJIBHBIN SMUTTAHC OKOJIO 72 TIM-pai, 6oJbinoit Tok mydka 400 MA, Mo3BOIAIOT CO-
3/1aTh HA €ro OCHOBE 3(P(DEKTUBHBIN NCTOYHUK KOMIITOHOBCKHX (POTOHOB. B maHHOM JTOKIa/1€e
paccMaTpUBaeTCs BO3MOYXKHOCTD CO3JaHUsI M MapaMeTphl JaHHOro ucrouynnka. OH 3ayMan
KaK CTaHIWsA ODINEro MmoJIb30BaHMUs, IOA00HAS IPYTUM OJIb30BATEIbCKAM CTAHIASAM CHHXPO-
TPOHHOT'O M3JIydYeHUsI, He HAPYIIAOIeil pesKuM pabOThl U HapaMETPhI IIyYKa HAKOIIUTEJIS .
Tlpu uCHO/Ib30BAHUU XOPOLIO OCBOGHHBIX TEXHOJIOIMN MOUHBIX Ja3epoB Ha Nd:YLF (win
Nd:YAG) na 1, 2, 4 rapmonukax u CO2 MOXKHO I0JIy4aTh KOMOTOHOBCKHE (DOTOHBI C MaK-
cuMaJibHbIMA Heprusmu oT 16 MsB no 530 MsB. Tak kak yacToTa CJie/IoBaHUs CIyCTKOB
B Hakonureie CKI® cocrasisier mouru 400 MI'm, To i KOMITOHOBCKOTO B3anUMOIEi-
CTBUS MIPEJIITIOJIATAETCS UCIOJIb30BATE Ja3€ephl, paboTaloIe B HEIIPEPhIBHOM pexkume. Mecto
bOTOH-3/IEKTPOHHOTO B3aNMOIEMICTBUS HAXOIUTCS B MATKOM JIUIIOJIE CYIIEPIIEPUNO/a MATHUTHOMN
CTPYKTYPBI. PacyéThl 1afoT CKOPOCTh CYETa KOMIITOHOBCKAX KBAHTOB 0K0J10 30 MI'm Ha Kaxk-
JBI BATT HEOPEPBIBHON j1a3epHOil MormHocTH. CKOPOCTH CUéTa OrpaHMYeHa CBEPXY CHUCTEMON
nrzkekin Ha yposae 200-400 MT'1 (1pu moTepe paccesTHHBIX SJIEKTPOHOR).

Crepxmagbiit smurTanc Hakonuresis CKN® mosposisier 3¢ }heKTUBHO HCITOIH30BaTh MOHOXPO-
MAaTHU3AIII0 TaMMa-KBaHTOB ITpU X KoJutuMupoBannu. Tak kak sneprust HakonuTeas CKUD we
[I€PECTPANBAETCS, JIJIsi MOHOXPOMATHU3AINH IIPE/LyCMOTPEHBI TAKXKe CHCTEMbI Me4YeHns! (POTOHOB
10 SHEPTUU PACCETHHBLIX JIEKTPOHOB ¢ paspemenueM nopsiaka 0.6% sHeprum ramma-KBaHTA.
JBe cucremMbl MeYeHNS BHYTPH BaKyyMHON KaMepbl PACIIOJIATAIOTCS B CJIEIYIONNX CEKIIAAX
TOrO K€ CyIepIepHo/Ia HAKOIUTEN s, OJHa IIPeJHA3HAYEHa JJIs MeYeHHs I'aMMa-KBaHTOB C
suepruamu 10 350 MsB, npyras — mo 530 MaB.

HocTynHblil quama3on SHepruii raMmMa-KBaHToB oT gecaTtkoB MasB mo 500 MsB mo3Bossier
HCCJIeIOBATDH TaKUe IPOIECChl KaK (POTO/IesIeHne siep, AeIbOPIOKOBCKOE PacCesiHUE U PacCIIell-
JieHne (DOTOHA B IOJIE TSIXKEJBIX sA/ep, (POTOPOXKIeHNEe THOHOB, rutepsigep u N- u -6apuoHOB,
a TaK»Ke IPOBOJUTH KAJIMOPOBKY PA3IUIHBIX JIETEKTOPOB, IPUMEHSIEMBIX B (DU3NKE BHICOKUX
sHepruil. MHOKeCTBEHHOCTh KOMIITOHOBCKUX (DOTOHOB Ha OJIUH SJIEKTPOHHBII CI'YCTOK MEHBIIE
1, xopolmnasi MOHOXPOMAaTH3AIUS W MaJIbIil YIJIOBOI pasMep ITydKa MO3BOJIUAT 3/1€Ch JTOOUThCS
ycruexoB. B nuanazone suepruit 70 16 MsB ¢ yriekucioTabiM j1a3epoM MOXKHO UCCTIEI0BATH
(bOTOHJIeprIe peakKiiuu B O6J'I3CTI/I TUTQHTCKOT'O AUITOJIbHOI'O PE30HaHCa U HUXKe: TOHKasd CTPYK-
typa I, abcosroTHBIE CedeHUst, TUTMUA-PE30OHAHCHL U T. J. PaccessHHbIE 3JIEKTPOHBI B 9TOM
CJIydae OCTAIOTCs B SHEPIreTUYIECKON allePType HAKOINUTEIsI, U He [IOMAJAI0T B CUCTEMY MEUEHUA,
HO ITO3BOJIAIOT IIOJHATH MOHIHOCTD Jla3epa.

B kadecTBe 11epBOro JEMOHCTPAIIMOHHOTO IKCIEPUMEHTA [IPEJJIATAETCS IIPOBECTU M3MEPEeHNe
abCOTIOTHBIX cevueHuit (hOTO/IeIeHnsI AKTUHUIOB, [/I€ J0 CUX 0P €CTh PACXOXK/IEHIA HECKOJIbKIAX
9KCIIEPUMEHTOB KaK MexK 1y coboil, TaK U ¢ Teopuei.

Young scientist paper:

No

Accelerator applications / 275

Meaunuackuii cBepxnpoBoasminii mukjaorpoun MCII-230. Cra-
TyC HNPOEKTA.

Author: Sergey Yakovenko or nmenu xomanmsr MCII-230*

L Joint Institute for Nuclear Research
Corresponding Author: yakoven@jinr.ru

B O6benunénnom uncrurye saepubix ucciegoanuii (OUAN) copmectro ¢ Hayuno-uccienoBareabckum
UHCTUTYTOM 3JeKTpodusnyaeckoit anmaparypst umern 1.B. Edbpemosa (HUNDDA) Benercs
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pa3paboTKa MeIUIMHCKOTO CBEPXIIpoBOAsAIero mukaorpona MCII-230.

CaepxmupoBojsitiuit m30xpouubIi 1ukga0TpoH MCII-230 npenrasHaden i MPOBEICHUS TPO-
TOHHO JIy4eBO# Tepalnu U MeJIUKO-OMOJOTHIECKIX UCCIEIOBAHNI. YCKOPUTEIb PACCINTAH
Ha PabOTy B HEIPEPHIBHOM U UMITYJILCHOM PEXKHMAX ¢ MaKCHMAJLHON SHEPruel MPpOTOHHOTO
mydka 230 MsB n MmakcuMaababiM TOKOM 10 10 Mukpoammep. XapaKTEepPUCTHKHI TUKJIOTPOHA
[IO3BOJISAT IIPOBOJIUTH PA3JINYHbIE SKCIIEPUMEHTHI B 00IaCTU IIPOTOHHON TePaIy, B TOM YHCJIE
1o u3yderuto G- dexTa.

IIpuBenensr ocunoBHble TexHmueckue xapakrtepuctuku MCII-230, onmucanue ero cucrem u
KOMIIOHOBKA ITUKJIOTPoHA. [Ipencrasien craryc paboT 1o peasim3aliuu IPOeKTa.

Young scientist paper:

No

Posters I - Board: 001 / 276

MeToauKn HACTPOMKM OHAYJIATOPHBIX CUCTEM HA IIOCTOSHHBIX
MarLurax cuaxporposxa “CHUJIA”

Authors: Aleksei Komlev¥°"®; Takov Abakumov'; Abdulkarim Amirov'; Anton Targonskiy>

! Kurchatov Institute
2 FSRC "Crystallography &amp; photonics"RAS

Corresponding Author: alkomlev98@yandex.ru

CUHXPOTPOHHBIE UCTOYHUKU SBJISIIOTCS HE3AMEHUMBIMU MHCTPYMEHTAMHU B COBPEMEHHBIX UC-
CJIEJIOBAHUSIX B 00JIaCTH (PU3NKHU, XUMUK, OUOJIOTUY, MATEPUAIOBEIEHNs] 1 MHOTUX JIPYTUX
Hay4IHBIX Juciuiind. OHU 00eCIIeYnBAIOT BHICOKYI0 MHTEHCUBHOCTD, IIMPOKNH CIEKTP SHepruil
n yHI/IKaHbeIe CBOIICTBA CI/IHXpOTpOHHOFO I/I3ﬂy‘{eHI/IH, q9TOo JieJjiaeT X HereBSOﬁJIeHHbIMH
JIJIsI MHOYKECTBa, 9KCIIEPUMEHTAJIBHBIX 3a/1a4. B mociie/iHre IecaTuieTns 3Ha9nTeIbHbIE YCU-
Jinst ObLIM HAIIPaBJIEHBI Ha Pas3spabOTKy CHHXPOTPOHOB HOBOI'O IIOKOJIEHUS, CPEI KOTOPBIX
0c060€e MECTO 3aHUMAIOT OHJLYJISITOPHBIE CUCTEMBI CHHXPOTPOHA 4-10 mokosenust [1]. Onmymns-
TOPBI CHHXPOTPOHA 4-TO TIOKOJIEHUsI TIPEICTABIAIOT OO0l MOCeHUIT Aar B 9TOM 9BOJIIOINN,
obecrieyuBast emie 0oJiee BHICOKYIO UHTEHCUBHOCTDh M KAYE€CTBO U3JIydeHus. JIJjist TOCTUKEHUS
MaKCHUMAaJIbHOW SIPKOCTH U KOI'e€PEHTHOCTHU M3JIyUYEHUs] OHJLYJIATOPHBIX CHCTEM, Pa3pabaThiBa-
eMbIX st cuaxporpona “CHJIA”, neobxomumo pa3paboTaTbh U ONTUMU3UPOBATL METOIUKHI
ux nacrpoiiku [2]. KadecrBo pacipeesienusi MAPHUTHOTO [OJISL B 3230DP€ OHJLYJIATODA BJIUSET
Ha, Ka4eCTBO T'€HEPUPYEMOr0 CUHXPOTPOHHOI'O U3JIyYeHHs, I03TOMY TPeOyeTCsl KOMILIEKCHBII
MTOJIXOJT K IIPOIIECCY HACTPOIKM.

CymiecTByeT HECKOJIBKO TPaAUIIMOHHBIX METOANK aTTECTAIMN KaueCTBa PACIIPEIeIeHus MarHIT-
HOTO TI0JIsl B 3a30P€ OHYJISITOPOB: METOJI HATSIHYTOH HUTH, CKAHMPOBaHUe JaTIuKoM XoJsuia [3].
OnruMusanysi KOHCTPYKTUBHBIX OCOOEHHOCTEH 9TUX M3MEPUTETLHBIX METOIUK ObLIa IIPOBEIeHA
B COOTBETCTBUU C TEXHUIECKUME TPEOOBAHUSMM, IIPEIbABIAEMbIM K OHJY/JISTOPAM Ha IIOCTOSH-
HbIX MaruuTax Jjs cuaxporpora CUJIA. B kauecTBe JIOMOJHATEIBHOTO METOJIA MCCJIeI0BAHUS
pacrpese/ieHust MAarHUTHOT'O TI0JIS B 3230P€ OHAYIATOPA OBbLT MPEJJIOXKEH MATHUTOOITHIECKUI
Meros. JlaHHBIA METO OCHOBAH Ha M3MEPEHHUN IIOBOPOTA ILJIOCKOCTHU IOJISIPU3aIMK CBETa, IIPO-
XOJIAIIEro 4epe3 3a30p OHIYJISATOPa, B KOTOPOM YCTAHOBJIEH ONTUYECKU [TPO3PAYHBIA KPUCTAJLI.
B nmokiazne paccmarpuBaeTcs MPUHIMNNAIBHAS BO3MOYKHOCTD PEAIM3AINN TAKOTO METOJIa U
11€71eCO0OPA3HOCTD €0 MCIIOJIb30BAHUS [IJIsi HACTPONKY Pa3INYHbIX THIIOB UCTOYHUKOB OHJIYJIS-
TOPHOT'O M3JIyYEHUS.

KommiekcHoe ncnosib3o0BaHme CyecTBYIONUX U pa3pabaThiBaeMbIX METOJUK HACTPOUKHU OHJTY-
JISTOPHBIX CUCTEM 4-T'0 IOKOJIEHHs! SIBJISE€TCS KJIOYEBBIM IIArOM JJIs JOCTUKEHUs 3asBJIEHHBIX
XapaKTepUCTUK cuHxpoTpona “CIUJIA”.
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Posters II - Board: 030 / 277

Permanent magnet dipoles for a synchrotron radiation source

Authors: Irina Kilmetova'!; Timur Kulevoy!; Vladimir Skachkov!; Olga Sergeeva!

Y NRC “Kurchatov Institute”

Corresponding Author: irina.kilmetova@yandex.ru

B HUII KypuaToBckuit HHCTATYT ILUIAHUPYETCS CO3IAHIE T€HePATOPa CUHXPOTPOHHOTO U3JTy-
venus 4 nokosenus. Ycranopka CUJIA (remeparop Cunxporpontoro Vsayuenus 4 mokoseHust
¢ JTAzepom Ha CBOGOIHBIX JJIEKTPOHAX) SABJISIETCS MHOIOIIOJIB30BATEIHCKON MK IUCIIUILIIN-
HapHOI YCTAHOBKOI KJjlacca “‘MeracaiieHc” it UCCIIeOBAHUIL 110 Psily HAIPABJICHUN (PU3NKHA,
XUMUH, KPUCTAJIOrpadun, MaTepraIoBeieHrs, OHOJIOTUH U MEIUIUHBL.

B pabore paccMoTpeHBI 1 00CYKJI€HBI BO3MOXKHBIE BAPUAHTHI UCIOJIHEHNST CTPYKTYPhI OHTYJIsi-
TOpa Ha MOCTOSTHHBIX MArHUTAX C PErYJIUPYEMOil BeJIMIUHON 1Mo B MakcuMyMe. B kadecTse
Marepuasia Boibpan ciiag Nd-Fe-B, obagatomuit 1o cpaBaenunio ¢ Sm-Co CILiaBoM 3HAYUTE b
HO 00Jiee BBICOKOI OCTATOYHON HAMAIHUIEHHOCTBIO U CIIOCOOHBIN 00ECIIEUNTH TOBBIIIIEHHY O
kosprmTuBHYyto cuity. Cpenn nanbosee 3(hPEKTUBHBIX KOHCTPYKIUI HAPSLY ¢ THOPUIHOM
OpEeaAIIOYTUTE/IbHO UCIIOJIb30BaTh HEsIBHOIIOJJIIOCHBIN MYJIBTUIIOJNIb CEKTOPHOI'O UJIN CTEP2KHEBOT'O
THUIA, 8 TaK2Ke BbInojHeHHOro o QSM rexnosoruu. B pabore npescraBiieHbl 0COOEHHOCTH
QSM jmrosieit Ha TOCTOSTHHBIX MArHUTAX, & TAKKe CIIEKTPBI TPOJIOJIBLHOTO PACIPeIe/IeHUsT
I10J1d B PEryJIgpHON CTPYKTYpPE OHJLYJIATOPA, IIOCTPOCHHON Ha JUIIONIAX TOIO TUIIA.

Young scientist paper:

Yes

Superconductivity in accelerators / 278

The “New Nuclotron” Concept for a HTS Magnetic System
of the Synchrotron

Author: Hamlet Khodzhibagiyan®

Co-authors: Egbert Fischer *; Mihkail Novikov !; Andrey Shemchuk 2

1

2

Joint Institute for Nuclear Research

Jont Institute for Nuclear Research

Corresponding Author: hamlet@jinr.ru

The work was done within the mega-science project for the new accelerator-collider complex
NICA at the JINR in Dubna. The existing superconducting synchrotron is operating since
1993 and requires a modernization. It is planned to build the New Nuclotron using magnets
made from the second-generation HTS material produced at the SuperOx company in Moscow.
The magnets will be cooled down to 30 K by a two-phase Neon flow inside the cable channels
of the coil, or to 50 K ...65 K by gaseous helium for the HTS material of the next generation.
We present the cooling scheme and the status of magnet design.

Young scientist paper:
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Accelerator applications / 279

Use of particle accelerators for radiation testing of space
electronics

Author: Pavel Chubunov!

Y Institute of Space Device Engineering
Corresponding Author: chubunov_pa@orkkniikp.ru

BosneiicrBre HOHU3UPYIOMUX U3JLyIEHUNH KOCMIYIECKOTO TPOCTPAHCTBA HA 3JIEKTPOHHBIE H3/Ie-
JIVST SIBJISIETCST OJIHOM IJIABHBIX IIPUYMH OIPAHUYMBAIOIIMX CPOKH AKTUBHOIO CYIIECTBOBAHUSI
KOCMUY€eCKOM TexHuKu. Jjisi moarBepxkaeHns TpedyeMbIX yPOBHEH CTOMKOCTH MTPOBOISITCS
Ha3eMHBIE PAJIMAIMOHHBIE UCIBITAHUS KOCMUYIECKON 9JIEKTPOHUKU. B MOKJIa/Ie OMUCHIBACTCS
POJIb U MECTO YCKOPHUTEJIell 4acTHll B 3a/la9aX PalAalliOHHbBIX UCIIBITAHUN, C(OOPMUPOBAHBI
TpebOBaHUS K XapaKTEPUCTUKAM ITyIKOB IMPUMEHUTEIHFHO K BUIAM BO3MOXKHBIX DA HAIIMOH-
HBIX (P HEKTOB B MOTYyTPOBOIHUKOBLIX MTpubopax. IIpencraBiieH ombIT paboT MO CO3TAHUIO
¥ WCIIOJIb30BAHUIO PabOYMX MeCT UCIBbITaHUil Ha 0ase pa3jIMYHBIX YCKOPUTesell, a TakKe
0030p CO3/IAIOIIIXCS YCTAHOBOK /ISl UCIIBITAHUN HA CTOMKOCTh K BO3JEHCTBUIO HOHUIUPYIOIIIX
M3JIYy9eHUl KOCMIIECKOTO MMPOCTPAHCTBA.

Young scientist paper:

No

Posters II - Board: 029 / 280

MaruuTHble 3JIeMeHTbI HHNU3KOHEPreTnIHoro KaHaJia AJId TA-
2K€JIOMOHHOI'O yCKOpUTeJId

Authors: Irina Kilmetova'; Alexander Boriskov?; lennamuit Kponades®; Timur Kulevoy'; Alexander
Opekunov?; Alexander Semennikov'; Olga Sergeeva'; Ekaterina Khabibullina!; Vladimir Skachkov*

Y NRC “Kurchatov Institute”

* FSUE RFNC-VNIITF

3 HUI] Kypuamosckudl urncmumym
4 NRC “Kurchatov Institute”

Corresponding Author: irina.kilmetova@yandex.ru

B HUIIL “Kypuarosckuii uacrutryr’ — KKT9® paspabarsiBaercs UMILYIbCHBIA JTUHEHHBIIM
YCKODHTEJIb TS2KeJIbIX MOHOB Ha 3Hepruio 4 MsB /uykinon u Tokom mo 10 MA. B Huskosuepre-
TuaHOM KaHase Tpancnoptupoku (LEBT) noHHOrO mydka cpasy mocJie JIa3epPHOr0 MCTOYHUKA
npeaycMaTpuBaeTcs padpuHIpOBaHue 1e/eBoii hbpakuuu MOHOB ¢ oTHomenueM A /7 = 4-+8 u3
MMEPBUYHO C(HOPMHUPOBAHHOIO IMyYKa C IMMUPOKUM CIEKTPOM I10 3apsITHOCTH U COTJIACOBAHUE
[IOTIEPEYHBIX XapPaKTEPUCTHUK IIyUYKa [P WHXKEKIMN B yCKOpsmoIyto cekimio RFQ. B pabore
[IPEJICTABJIEHBI PE3YJIBTATHI MOJIEIUPOBAHUS YLy IIIIEHHBIX KOHCTPYKIIUN UMITYJIbCHOTO COJIe-
HOU/IA U JBYX IOCTOSHHOTOYHBIX OTKJIOHSIONIUAX JIEKTPOMATHUTOB C yIJIOM moBopora 60°.
OnruMusanys KOHCTPYKIMIE OCYIIIECTBJIEHA C YIETOM PEe3yJIbTaTOB JIMHAMUYECKUX PacUYeToB,
BBIIIOJTHEHHBIX IIyTE€M MOJIEJIMPOBAHUS JIBUXKeHUsI MOHOB B 3D pacmpereseHnn MarHuTHOTO
moJjist Ha BeeM npotsikennn Kanaiaa LEBT or ero Bxosa 10 BbIXO/a, 1 KOPPEKIUHA PEXKIMOB
JIEKTPOIIUTAHUS.
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Posters I - Board: 055 / 281

Cucrema BYU-niuranusi IMHEHHOTO yCKOPUTESI MOHOB CHHXPO-
tpounoro komiurekca (CKIN)

Authors: Timur Kulevoy!; Victor Kuzmichev?; Dmitry Liakin?; Alexey Sitnikov®; Alexander Opekunov?;
Maksim Smetanin?

Y KCTEP - NRC Kurchatov institute
2 ITEP

3 NRC KI

4 FSUE RFNC-VNIIEF

Corresponding Author: kulevoy@itep.ru

Paspaborana cucrema BU-niuranus 11t THHEHHOTO YCKOPUTEIIST TS2KETBIX HOHOB CHHXPOTPOH-
noro komiuiekca (CKU) «POAIl BHUUD®». B jnokiaze HpUBOIATCs CBEIEHUSA O COCTABE
U XapaKTEPUCTUKAX CHCTEMBI, IIPEJICTABJIEHBI CXEMbI BO30YKJIEHUS] YCKOPSIIOIIEN CTPYKTYPhI
RFQ, pesonaropos ¢ tpyokamu apeitcha DTL-1 u DTL-2.

Young scientist paper:

Posters II - Board: 065 / 282

Measurement of permanent magnets parameters for prototypes

of bending magnets of an energy-saving synchrotron radiation
source

Authors: Yaroslav Gorbachev!; NIKOLAY VINOKUROV'; V. G. Tcheskidov'; Shamil Lachynov?; Oleg
Shevchenko®

v Budker Institute of Nuclear Physics
2 Nowosibirsk State University, Budker Institute of Nuclear Physics
3 BINP

Corresponding Author: jiva-5m@yandex.ru

A concept of an energy-saving synchrotron radiation source is being developed at the Budker
INP. One of the main differences between the new radiation source and the existing ones is
the absence of DC power supplies and water cooled coils for most elements of the magnetic
system that use permanent magnets. To test this new technical solution prototypes of bending
magnets were designed and are being manufactured. The permanent magnets used in these
bends have to meet certain requirements. Therefore one has to measure magnetization and
do sorting of the magnets before installing them in the bends. In this paper we describe
the measuring technique and present the preliminary results of measurement of permanent
magnets parameters.
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Pacyer cucrembl cCKaHUPOBaHUS My4YKa 3JIEKTPOHOB C MOBOPO-
ToM Ha 90 rpanycos

Authors: Maxim Borisov!; Vasiliy Shvedunov?

! SINP MSU
Corresponding Author: muchmaxx@gmail.com

B nmoknase mpescraBiieHbl pe3ysIbTaThl PACIETa KOMIIAKTHON CHCTEMBI CKAHHPOBAHUS IIy9Ka
s7eKTpoHoB ¢ mosoporoM Ha 90V, CucreMa 1103BOJISET MPOU3BOIUTEL OOJIyYeHHe [BUYKYIIeHcs
Ha

KOHBeliepe IPOAYKIINU IIPU BEPTUKAJIBHOM I1aJICHUHU IIy4YKa U N'OPU30HTAJIBHOM PaCIOI0KEHNN
JINHETHOTO YCKOPUTEJIS JIEKTPOHOB. Vcrosib30Banme Takoil CucTeMbl CKAHUPOBAHUS JTAeT
BO3MOXKHOCTb CYILLIECTBEHHO YMEHBIINUTD Pa3Mephl 3JaHUd ¢ Pa3MeIleHHOI B Hell paguallioOHHO-
TEXHOJIOI'NYEeCKON YyCTaHOBKON M, TeM CaMbIM, COKPATUTDH 3aTPAThl Ha KallUTAJIbHOE
CTPOUTEJIHCTBO.

Young scientist paper:
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Posters II - Board: 042 / 284

Lambertson magnets for beam injection and fast ejection
systems of Nuclotron

Author: Oleg Kunchenko!

Co-authors: Andrey Butenko ?; Alexey Kudashkin ; Dmitry Nikiforov ?; Mikhail Petrov ; Vasiliy
Seleznev ; Victor Smirnov *; Alexey Tuzikov ?; Mikhail Shandov 3

b Joint Institute for Nuclear Research
2 JINR
3 Joint Institute for Nuclear Research, Veksler and Baldin Laboratory of High Energy Physics

Corresponding Author: kunchenko@jinr.ru

The core facility of the NICA accelerator complex is the superconducting synchrotron Nuclotron
with the maximum magnetic rigidity of 40 T*m. For transfer of the ion beam from the new
superconducting booster synchrotron to the Nuclotron the new injection system is designed
and put into operation. For transfer of the ion beam from the Nuclotron to NICA collider
the new fast ejection system is being developed. The key elements of the named systems are
the superconducting Lambertson magnet and the kicker magnet. The paper describes main
design features and characteristics of the superconducting Lambertson magnets developed at
JINR.
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Magnetron generator for ECR ion sources

Authors: Andrey Kulikov'; Alexander Prokopenko?

1 JSC "NPP "Magratep
2 National Research Nuclear University “MEPhI”

Corresponding Author: kulikoff andrey@mail.ru

The microwave generator based on a magnetron generator with inverter sources of anode
voltage for use in ECR sources of light ions is presented. The anode power source of magnetron
is built according to the scheme of a quasi-resonant bridge converter with phase control at
conversion frequency of 100 kHz. DC magnetron filament power supply with the possibility of
smooth voltage adjustment has been developed to reduce the level of pulsations of the output
microwave power. Generator power can change from 100 watts to 750 watts continuous regime
when using an available magnetron at frequency of 2450 MHz. The dependence of the energy
and frequency characteristics of magnetrons on inverter power sources with the ability to
adjust the microwave power are studied. As a result of the research, it was noted that the
bandwidth of the generated microwave power does not exceed 2 MHz. The project of such
generator for the ion source ECR has been prepared.

Young scientist paper:
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Goodness of fit of the algorithm for calculation and optimization
high-energy beam transfer lines

Author: D.A. Amerkanov?
Co-authors: S.A. Artamonov '; E.M. Ivanov '; V.A. Tonkikh *

! NRC «Kurchatov Institute» - PNPI
Corresponding Author: dmitriysno@gmail.com

The calculation of high-energy beam lines consists of tracing of the proton beam trajectories
along the transport channel from the source. The PROTON MK program code was developed
to carry out such calculations using the Monte Carlo method. The beam from the accelerator
is introduced in the form of a multivariate Gaussian distribution in x,x’, z,2’, dp/p phase
space. In the case when an absorber (absorber, air section, window in the channel, etc.) is
installed in the transport channel the beam parameters after the absorber are calculated
using the GEANT4. The output file of this code can be used as input for the program. The
program allows calculation of any beam parameters - intensity, spatial or phase density, energy
distribution, etc. The program includes a block for the optimization of beam parameters
presented in a functional form. Random search method with learning for search correction
based on analysis of intermediate results (so-called statistical gradient method) is used for
obtaining the global maximum of a function of many variables.

The algorithm was tested during the development of the beams with energy of 100-900 MeV
by decelerating the primary proton beam with energy of 1000 MeV in a cop-per absorber.
Based on the results of measuring the beam profiles of various energies and comparing them with
the calculated profiles, a conclusion was made about goodness of fit of the algorithm.
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Posters I - Board: 007 / 287

BEAM ORBIT STABILITY AT THE SKIF

Author: Kseniia Kariukina®

b Synchrotron Radiation Facility Siberian Circular Photon Source SKIF Boreskov Institute of Catalysis
of Siberian Branch Russian Academy of Sciences

Corresponding Author: k.yu.karyukina@inp.nsk.su

HenTp kosutekTUBHOrO Mmosb3oBanus «Cubupckuii Kosbiesoit ucrounuk doronoss (ITKII
«CKU®») — ucrounuk cuaxporponnoro udsiydenus (CU) gerBeproro mokoseHus, coopy-
JKaeMblil B HacTosiinee BpeMs B HoBocubupcke. ObeciieuerHne MeXaHUIeCKON CTaOUIbHOCTH
MAarHUTHBIX 9JIEMEHTOB COBpeMeHHOro ucrounnka Cl — ciioykHasi n BaxKHas 33/1a49a, IOCKOJIBKY
JTayke MAJIbI€ CMEIEHNs MATHUTOB OTHOCUTEIHHO ITPOEKTHOIO IIOJIOXKEHNUsI, BEI3BAHHDBIE, B TOM
quCae, CeHCMUYIECKUME KOJIEOAHUSIMU TIOBEPXHOCTHA CTPOUTEIHLHOTO yYIACTKA, MOLYT CYyIIe-
CTBEHHO yXV/IIUTDH [apaMeTpbl yCTAHOBKU. B cTarhe MpUBEIeHbI pe3yJIbTaThl UCC/IEIOBAHUS
ceficMuyaeckoit obcraHoBKHU B patione crpourenbaoil mwiomaaru LTKIT «CKN®», onpeese-
HBbI OCHOBHBIE€ UCTOYHUKHU CEHCMUYIECKOTo (DOHA U HA OCHOBE IMOJIYIE€HHBIX JAHHBIX OIEHEHDI
rmapaMeTpbl CUCTEMbI OOPATHOIN CBSI3U, TO3BOJIAIONIEH TUHAMUIECKN KOPPEKTUPOBATH ITOJIOXKE-
HEE IIy9Ka JIEKTPOHOB B TOYKAX U3JIyUIEHUs, KyIUPYs HETATUBHOE BJIUSHUE CEHCMUIECKAX
BO3elicTBUil Ha 3pdekTuBHOCTL paboThl ucrounuka CIU.

Young scientist paper:
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SR and FEL sources 1 / 288

The Novosibirsk Free Electron Laser Facility - new achievements
and work plans

Author: Oleg Shevchenko for the NovoFEL team!

! Budker Institute of Nuclear Physics
Corresponding Author: o.a.shevchenko@inp.nsk.su

The Novosibirsk FEL facility includes three FELs operating in the terahertz, far-, and mid-
infrared spectral ranges. It has rather long history, but its potential has not been fully revealed
so far. The first FEL of this facility has been operating for users of terahertz radiation since
2004. Its initial wavelength range had been 90 — 240 m but recently it was increased up to 400
m. The second FEL was commissioned in 2009. In 2021 the old electromagnetic undulator of
this FEL was replaced by a new undulator with variable period and lasing in the wavelength
range 15 — 120 m was obtained. The third FEL was commissioned in 2015 to cover the
wavelength range of 5 — 20 m. In this paper, we present an overview of the facility, report our
recent achievements and discuss future work plans.
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DEVELOPMENT OF A NEW CONTROL SYSTEM FOR
ELECTRON ACCELERATORS ILU-12 and ILU-14

Author: Vadim Bezuglov'

' Budker INP SB RAS
Corresponding Author: bezuglow@rambler.ru

The report is devoted to the development of a new control system for high-frequency multicavity
electron accelerators ILU-12 and ILU-14, which generate an electron beam with an energy
of 7.5-10 MeV and a power of up to 75-100 kW. The accelerator is the main element of the
industrial irradiation complex that processes disposable medical devices and food products.
The report provides a description of a new control and protection system for the pulse power
supply of accelerators and its additional systems. Also, attention is paid to the development
of electronic and software tools, which made it possible to expand the areas of application of
powerful electron accelerators with energies up to 7.5-10 MeV in industry.

Young scientist paper:

No

SR and FEL sources 2 / 290

Koppekiusi BJusiHIs BCTaBHBIX YCTPOMCTB II€PBOIi oYyepean
Hakomnuresgas CKUN®D

Authors: Mikhail Skamarokha'; Grigory Baranov?; Eugeny Levichev®

L SRF SKIF, Budker Institute of Nuclear Physics SB RAS
2 SRF SKIF, Budker Institute of Nuclear Physics
® SRF SKIF, BINP

Corresponding Author: m.a.skamarokha@inp.nsk.su

Henrp KosutekTUBHOrO moJib3oBanus “Cubupckuii konbnesoit ucrounuk doronos” (IIKII
“CKHUD") - coBpeMeHHBIIi HCTOYHUK CHHXPOTPOHHOIO M3JIydeHusl, coopykaeMbiii B HoBocuGup-
cke. CKU® cocroutr u3 snmnueitnoro yckopuress ¢ sueprueit 200 MsB, cunxporpona-0ycrepa c
MaKCHUMaJIbHOM dHeprueil 3 I'sB, HakonuTeIbHOrO KOJIblla HA Ty 2Ke SHEPIHUIO C IEPUMETPOM
476 M ¥ HATYpaJbHBIM TOPU30HTAJBHBIM 3MUTTaHCOM 73.2 M. Ha HauassaOM 3Tane CKI®
OCHAITAETCS MIECThIO yCTPOUCTBAMY TE€HEPAIIUN M3JIyI€HUs B IIPIMOIUHEHBIX TPOMEXKYTKAX
gymaoit 6 M. utst pacmupenust ciiekrpa CU B 001aCTh )KECTKUX KBAHTOB, ISTh MeHEPATO-
POB (BUITJIEPHI U OHJLYJISTOPBI) CBEPXIIPOBOJISINNIE, & MIECTON - PE3UCTUBHBIN CIUPAILHBII
OHJIYJIATOP JIJIsI SKCIIEPUMEHTOB C YIPaBJsgeMOoil mossgpu3arueil n3aydenns CBePXIIPOBOISIITE
YCTPOICTBA CyIECTBEHHO BJIMSIIOT Ha rapamerpbl jiekTporHoro nydka B CKU®. B mokia-
Jle pacCMaTPUBAIOTCS PA3JIMYHBIE aCIEKThl TAKOI'O BJIMSTHUSI, CIIOCOOBI KOPPEKIIUN OITUKA U
IWHAMAKA IIy9Ka, a TaKyKe [MoJIydarormecs xapakrepuctuku ucroannka CU.

Young scientist paper:

Yes

Accelerator’s subsystems / 291
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MUWUIITEHHBIE YCTPOINCTBA MOIITHBIX HEUTPOH-
HBIX TEHEPATOPOB

None

Author: Baagumup FOuun

Co-authors: JImurpuit Comupiukos *; Anexceit Moposos !; Tennanunit Boponun *

L AO "HUHUZ DA
Corresponding Author: vsyunin@gmail.com
Paccmorpensr mummennbie yerpoiicTBa reneparopa Helirponos HI'-13M nmuamerpamu 230 u 430
MM, TIPOBEJICHO UX CPABHEHUE C UCIIOJIb30BAHHBIME paHee aHajoramu. ONrcaHbl HOBbIE PelleHust

IIpu pa3pa60TKe, KOHCTPYKTHUBHbBIEC OCO6eHHOCTI/I7 0CODEHHOCTH IIpU IIPOU3BO/ICTBE, a TaKzKe
YKa3aHbl TOTCHIINAJIbHbIC obJracTu IPpUMEHEHUA 1 HallpaBJICHUE ,ZLa.HI)HeI./JIH_IeI‘O Pa3BUTHA.

Young scientist paper:

Yes

Posters II - Board: 085 / 292

Radiation tests of BINP impregnating epoxy compound up
to doses of 50 MGy

Authors: MIKHAIL PETRICHENKOV"!; Vladimir Eksta'; Vladimir Chudaev'; Alexander Brodnikov'

' BINP
Corresponding Author: petrmv@inp.nsk.su

Investigation of the radiation resistance of BINP impregnating epoxy

compound up to 50 MGy were undertaken. Samples were irradiated by electron beam generated
at ULU-6 accelerator, produced at BINP. Temperature of samples was controlled online during
irradiation. The results of mechanical tests (tensile strength and Young’s modulus) after
irradiation are given in comparison with SLAC compound ones.

Young scientist paper:

No

Posters II - Board: 115 / 293

The decomposition method and modeling of the RFQ resonator
using scattering matrices applied to field adjustment and
stabilization systems

Author: Dmitry Liakin'

Co-authors: Victor Kuzmichev *; Sergey Barabin ?; Timur Kulevoy ®; Andrey Orlov *

L ITEP

2 nreki
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3 KCTEP - NRC Kurchatov institute
4 NRC "Kurchatov Institute

Corresponding Author: liakin@itep.ru

The representation of the RFQ resonator as a long multimode structure with boundary
conditions and local perturbations, tuning elements and RF inputs is considered. Replacement
equivalent schemes and scattering matrices obtained from three-dimensional models are used
for modeling.

Young scientist paper:

No

Posters II - Board: 014 / 294

Modular electronics system for diagnostics and control systems
of linear and cyclic accelerators
Author: Dmitry Liakin®

Co-authors: Cepreit ®unsgarun 2; Andrey Orlov 3; Sergey Barabin 4; Michail Saratovskikh ®; Timur
Kulevoy °

' ITEP
> @IryIl «POL-BHUHD D>

3 NRC "Kurchatov Institute

4 nrcki

5 KCTEP - NRC Kurchatov institute
Corresponding Authors: liakin@itep.ru, kulevoy@itep.ru
The general principles of constructing elements of distributed diagnostic and control systems
for linear and cyclic accelerators are considered. Existing experience is used. The systems are
built using proven solutions of modular architecture, which reduces the development time

of both hardware and software. The principle of system construction, the nomenclature of
modules and particular solutions of hardware and software components are considered.

Young scientist paper:

No

Posters II - Board: 031 / 295

Beam extraction in MSC230 isochronous cyclotron
Author: Ivan Lyapin®

! JINR
Corresponding Author: lyapin@jinr.ru

JINR is developing a new MSC230 isochronous cyclotron for proton therapy. In this paper,
the beam extraction from the accelerator using an electrostatic deflector and several magnetic
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correctors was discussed. In particular, two variants of beam extraction were compared: along
the spirality of sectors and against it.

Young scientist paper:

No

Posters I - Board: 023 / 296

Simulation study on impact of laser pulses on particle defocusing
and acceleration gradients

Authors: Dinkar Mishra'; Bhupesh Kumar!

b University of Lucknow
Corresponding Author: dinkarmishra.edu@gmail.com

The demand for accelerators with high electric field gradients is crucial for the development of
future electron or proton colliders. To address this, plasma wakefield accelerators have emerged
as a potential solution by utilizing short electron or proton bunches to generate substantial
plasma wakes. These wakefields exhibit both longitudinal and transverse components, with the
former responsible for accelerating the particle bunches and the latter for focusing them. In our
research, we conducted an investigation into the effects of twisted and two-color laser pulses
on defocusing and the injection of electrons or protons into the counter-propagating ionization
front. To analyze, these phenomena, we employed the FBPIC code, which allowed us to
accurately simulate laser pulse behavior. Notably, our findings revealed that the utilization of
twisted and two-color laser pulses did not result in significant defocusing over longer distances.
This implies that these types of laser pulses can maintain the focused nature of electron or
proton bunches, enabling effective injection and facilitating their interaction with the ionization
front. Therefore, by understanding the role of twisted and two-color laser pulses in defocusing
and particle injection, we can advance our knowledge of plasma wakefield accelerators and
their potential for achieving high electric field gradients in future colliders.

Young scientist paper:

No

Posters I - Board: 038 / 297
Optimization of the Resonator Geometry of a Photoemission
Electron Source

Author: Nikita Samarokov’

Co-authors: Alexander Vikharev ; Andrew Batov !; Ilya Bandurkin 2; Mikhail Lalayan 3; Sergey
Polozov *

Y NRNU MEPhI
2 JAP RAS
3 MEPhI

Corresponding Author: aabatov@mephi.ru
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This paper presents a comparison of the characteristics of various geometries of photogun
resonators with a frequency of 2.45 GHz. For four variants of resonators, the electrodynamic
characteristics of the structures are presented, and a comparative analysis of the results is
carried out.

Young scientist paper:

Yes

Heavy Ions Accelerators / 298

Konnaiinep NICA: 3aBepiiieHne n3roToBJIeHUsI 000PY/I0BAHNA,
MOHTAa>K U IIJIAHBI IIEPBbIX CEAHCOB C IIyYKOM

Author: Sergey Kostromin®

L JINR, Dubna
Corresponding Author: kostromin@jinr.ru

IIpeacrasiieno cocrostaue coopyxkenus Kosutaiigepa NICA. Usrorosienne, cOOpKa U HCIIBITAHUS
HA CTEHIAX OCHOBHBIX TEXHOJIOTUIECKUX CHCTEM KOJLIAMIEPA HAXOMATCS B (PUHAJIBHON CTaINN.
B kanbone Kosblia cMOHTHPOBaHO 50% 3/1€MEHTOB MAHUTHO-KPUOCTATHON CHCTEMBI, TTOJIOBHHA
yckopsttonux crauiuii cucrem BY-1 u BY-2. Bouibinoit 06bem paboT CBsI3aH ¢ MOHTAaXKOM U
MTOJIKJTIOYEHNEM U HAJIAIKON 000PyI0BaHUS MH2KEHEPHOU NHPPACTPYKTYPhI YCTAHOBKH.
IIpuBonaTCH HIAHBI IO TEXHUYECKOMY 3AILYCKY OTEIBHBIX CHCTEM, IIYCKY BCEil YCTAHOBKU U
HadvaJja pabOThI C IIyYKOM B IIEPBBIX CEaHCaX.

Young scientist paper:

No

Colliders 2 / 299

VEPP-4M linear optics correction using orbit response matrices

Author: Rasim Mamutov!

Co-authors: Grigory Baranov 2; Pavel Piminov 2; Sergey Sinyatkin ; Dmitriy Lipoviy ; Andrey Polyansky
4. Denis Burenkov *; Leonid Serdakov *

! Budker Institute of Nuclear Physics, Novosibirsk

2 Budker Institute of Nuclear Physics

3 Budker Institute of Nuclear Physics of Siberian Branch Russian Academy of Sciences (BINP SB RAS)
* BINP SB RAS

Corresponding Author: r.mamutov@inp.nsk.su

This paper presents procedures and techniques for correcting the linear optics of the VEPP-4M
collider. The accelerator structure investigation is based on the measurement and analysis
of orbit response matrices (ORM) and optical functions reconstructed from turn-by-turn
data. Having no technical description of quadrupole lenses and corrector magnets, we have
calibrated their current dependencies of magnetic strengths and fields, respectively. Relative

7
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to the reference orbit, quadrupole shifts in each plane have been obtained by using the beam-
based alignment (BBA) technique. The collider optics have been corrected and calibrated at
the injection energy. A software combining automated optical functions measurement and
correction has been developed and successfully implemented at VEPP-4M.

Young scientist paper:

Yes

Posters I - Board: 024 / 300

I'enepanusi cryCTKOB yCKOPEHHBIX 3JIEKTPOHOB IIPU B3aMMO-
JaeificTBAU JIa3€PHOT0 MMITYJIBCA C IOJIyOrPAHUYEHHOM IIjIa3-
MOt

Author: Sergey Kuznetsov'

Y JIHT
Corresponding Author: svk@mail.ihed.ras.ru

AnasmTraecKn U MOCPEJCTBOM YUCJIEHHOTO MOJIEJIMPOBAHNUSI BBIIIOJIHEHO UCCJIEI0BAHIE B3ANMO-
JeHCTBUS PEJIATUBUCTKN MHTEHCUBHOI'O JIA3€PHOIO MMIIYJIBCA C HOJIyOIDAHMYEHHON MJI1a3MOi,
[IPUBOJIAIIETO K BO3HUKHOBEHUIO BOJU3H €€ TPAHUIIBI MHOTOIIOTOKOBOIO TE€UCHUS IJIEKTPOHHOMN
KOMIIOHEHTBI I1JIa3Mbl, CJI€JCTBUEM KOTOPOI'O ABJISAETCA I'eHepallds 3JIeKTPOHHBIX CI'YCTKOB U
UX YCKOPDEHHE B KWJIbBATEPHOI BOJIHE JIA3EPHOI'O UMITYJIbCA.

[Tokazano, 9TO MEXaHU3MOM T'€HEPAITUHN CI'YCTKOB SJIEKTPOHOB SIBJISIETCST OIPOKHUIBIBAHIE Kb
BaTEPHOI BOJIHBI, F'eHepUPYEMON J1a3€PHBIM UMILyJIbCOM, CAMOMH2KEKIINA B €€ YCKOPSIONLYIO
daszy 21eKTPOHOB 1L1a3Mbl, (GOPMUPYIOMIUX OYEHb KOPOTKHUE (COOTBETCTBYIONIUE JJIUTEIHHOCTI
B JIeCATKU ATTOCEKYHJ) U OYE€Hb IJIOTHBIE JIEKTPOHHBIE CI'YCTKHU C 3apsiOM B HECKOJBKO

JnecaTkoB 1K, KoTophie B aIbHERIIIEM YCKOPSIOTCS B KUJILBATEPHON BOJIHE JI0 SHEPTUU B COTHU
M5B.

Young scientist paper:

No

Posters I - Board: 094 / 301

N3menenne aMIInTyabl KMJIbBATEPHOTO TMOJIsS IIPU Pa3JieTe
IIPOTOHHOIO JipaiiBepa B BaKyyMe

Author: Vlada Yarygova'

Co-author: Konstantin Lotov 2

! Budker INP SB RAS, NSU
2 Budker INP

Corresponding Author: v.yarygova@gmail.com

B 6yaymux skcrepumenTax Ha ycranopke AWAKE Gyner 1Be 1ia3MeHHBIX CEKIUH C BAKYyM-
HBIM ITPOMEXKYTKOM MEXKJIy HUMHU: CEKIUsI CAMOMO/LYJISIIIAK, B KOTOPOIl IIPOTOHHBIN JIpaiiBep
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pa3jeiisercs Ha II0C/IeJ0BATEIbHOCTb MUKPOIIYUYKOB, U YCKOPSIIOIIasl CeKIIs, B KOTOPO# KUJIbBa-
TepHOE TIOJIe YCKOPSET KOPOTKUI 3JIEKTPOHHBIN MydoK. J[nHa BaKyyMHOTO IMTPOMEXKYTKA MOKA
He OIpeJiesieHa, II09TOMY MbI Pa3paborasn (OPMYILy HO3BOJSIONIYIO IPEICKA3aTh N3MEHEHNE
KWJIbBATEPHOI'O IIOTEHIUAJIA II0C/Ie IIPOXOXKAEHNSI IIPOTOHHBIM JpaiiBepoM BaKyyMHOI'O IIpOMe-
XKyTKa. Bojiee erajbHbBIE MCC/IEIOBAHUS TOKA3AJIM, 9TO CYMIECTBYET €Ié OauH (DU3UIECKU
pPeXKuM, IIPU KOTOPOM KHJIbBATEPHBIN IIOTEHITNAJ BO BTOPOIl IJIA3MEHHO CEKITNH NMeeT O0Ib-
mryto aMianTyay. Jlannas pabora IOCBsIeHa U3yYEHUIO W OIMCAHUIO STOI0 PEXKUMA.

Young scientist paper:

Yes

Posters I - Board: 064 / 302

Numerical simulation of the beam dynamics in electron linacs
taking into account the current load in the polyharmonic
approximation.

Authors: Andrew Batov!; Sergey Polozov?

Y NRNU MEPhI

Corresponding Author: aabatov@mephi.ru

For many years, codes for numerical simulation of the beam dynamics have been developed at
NRNU MEPHI for both travelling and standing wave electron linacs taking into account the
own beam field. The BEAMDULAC-BL code was developed to simulate self-consistent beam
dynamics taking into account both the quasi-static component of the space charge and the
beam loading effect.

The methods of simulation of the beam dynamics with main harmonic beam loading have
already been investigated earlier and implemented in the code [1-2]. This report considers
methods of taking into account the current load in the polyharmonic approximation.

1. Voronkov A.V. et al . Calculation of beam dynamics in accelerators operating on a traveling
wave, taking into account the effect of current loading //Atomic energy. - 2010. — Vol. 109.
— No. 2. — pp. 84-88.

2. Masunov E. S. et al. Stationary and transient beam dynamics simulation results comparison
for travelling wave electron link with beam loading //Issues of atomic science and technology.
- 2012.

Young scientist paper:

Yes

Posters II - Board: 123 / 303

ITocTpoenne HavabHOII YaCTU JUHEITHOTO YCKOPUTEJS Ty YKOB
MOHOB BO/IOPOJa U3 OTHOTUITHBIX KOPOTKUX PE30HATOPOB

Author: Valentin Paramonov!

Co-authors: Usan Pribaxos 2; JIio60sb Opunnankosa 2; Asekcannp Jlypkus 2
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1 Institute for Nuclear Research of the RAS
> USHU PAH

Corresponding Author: paramono@inr.ru

PaccmoTpeno nmocTpoeHre HaYaIbHON 4acTh HOPMAJIBHO MMPOBOJISIIErO JTMHEHHOTO YCKOPUTE/IsI
IIy9KOB HOHOB BOJOPOJIA ¢ UMITYJTLCHBIM TOKOM ~ 20 MA 710 sueprum ~ 70 MaB. IIpexyckopurens
¢ IIOK® na paboueii uacrore ~ 160 MI'n; yckopster nonsl 110 sHeprun ~ 4 MsB. HasbHeiimee
YCKOpEHE TTPOM3BOIUTCsT pabOTAONUMEI HA YABOEHHON 9acTOTe W BO3OYXKIAEMBbIME Ha KOJIeOa-
aun TMO010 koporkumu, mmHON 70 5, pe3onaTopamu ¢ Tpyokamu apeiida. Pokycuposka myaka
OCYIIIECTBJIAETCS JTy0JIeTaMy KB IPYIIOJIbHBIX JIMH3, Pa3MEIIeHHbIX MeXK/ 1y pe3oHaTropamu. Pac-
CMaTpHUBaeMasi CTPYKTYPa YCKOPSIoIe — (bOKYCUPYIOIIEro KaHaja, B PAMKAX IIPEIIOJIAraeMbIX
MapaMeTpoB IIydKa, C 3aracaMu ODECHeYNBAeT KAK YCJIOBUS YCTOWIUBOIO MPOIOJBHOTO U
[IOIIEPEYHOTO JIBMKEHUI JacTUll, TAK U HAJIEXKHOI TeXHU4YeCcKoil peanusarnuu. lIpuBonarcs
OCHOBHBIE Pe3yJIbTAThl PACUETa JUHAMUKY YACTHI[ U OCHOBHBIE [TAPAMETPhI 9JIEMEHTOB KaHaJIa.
Anamu3upyroTcs BO3MOXKHBIE BAPUAHTHI IOCTPOEHUST YCKOPUTEJIs ¢ 60Jiee BHICOKOI BBIXOTHOMN
JHepruen.

Young scientist paper:

No

Posters I - Board: 101 / 304

OCOBEHHOCTU XAPAKTEPNCTUK 1N PE2KIIMOB PA-
BOTBbI BBICOKOYACTOTHOMN CUCTEMBI IINKJIOTPO-

HA, HATPY2KEHHOII CUJIbBHOTOYHBIM IITYYKOM

Authors: Yuriy Gavrish!; Buxrop Myposo6os?; Kupurn Cmupros?

! JSC NIIEFA
2 A0 "HUHUDPA
Corresponding Author: gavrish@luts.niiefa.spb.su
IIpeyioxkena UHKeHEpHAST METOIUKA OIEHKUA XapaKTEPUCTUK BBICOKOYACTOTHON CHCTEMBI ITHK-
JIOTPOHA, HATPY2KEHHOW CUJIHLHOTOYHBIM ITyYKOM. B paMKax MeTOIUKN BBIBEIEHDI yPABHEHUS
mepexoHOro mporiecca. [IpoBeiEéH aHAINE XapaKTEPUCTUK CUCTEMbBI B CTAIIMOHAPHBIX PEXKU-

Max, JJaHbl PEKOMEHJIAIINHU 110 ODECIIEIEeHUIO YCIOBUI COTVIACOBAHUS B PEXKHUMAX C PA3INIHON
MOIIIHOCTBIO IIyYKa.

Young scientist paper:

Beam dynamics etc. / 305

JnHaMuka IIyYkKa B M30XPOHHOM IIUKJIOTPOHE MJid MeINKO-
ouosornyeckux uccijaenoanuii MSC230.

Authors: Galina Karamysheva'; Semen Gurskij?; Oleg Karamyshev'; Dmitry Popov ?; Vladimir Malinin?;
Ivan Lyapin?

Y Joint Institute for Nuclear Research
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2

JINR

Corresponding Author: gkaram@jinr.ru

Yo
No

IIpencrasiiennbl pe3yabTaThl TPACCHPOBKY ITy9YKa IIPOTOHOB, HAYNHAS OT UCTOYHUKA MOHOB JI0
BBIBOJIA u3 TuKJI0TpoHa MSC230, mpoekT KOTOpOoro mpeIHa3HaqeH JJisi MeIUKO-OM0JIOTHIeCKIX
uccJieioBannii. B pacderax JBUKEHUS YACTUIL UCIOTB30BAINCH PE3YIHTATHI KOMIIBIOTEPHOT'O
MOJIEJTNPOBAHNS YCKOPSIOIIel n MaranTHoil cucteM B mporpamme CST studio B Buzme Tpexmep-
HBIX KapT YCKOPSIONIEro MoJisl (3JIEKTPOIMHAMUYECKU PACUEeT, OTIEJbHO JIEKTPUYECKOE U
MArHUTHOE) ¥ 110/ MarHUTHON cHCTeMbI (PeKUM MarHUTOCTATUKH ). BBIBOJ IydKa MOjgempo-
BAJICS C IPUMEHEHHEM KaPThI JIEKTPOCTATHIECKOTO TOJIA TeIeKTOPA, MOIEN MArHUTHBIX
KOPPEKTOPOB OBLJIN BKJIIOYEHBI B MAIHUTHYIO CHCTEMY IIUKJIOTPOHA.

ung scientist paper:

Posters I - Board: 008 / 306

Short-period permanent-magnet helical undulator

Authors: NIKOLAY VINOKUROV?; Oleg Shevchenko?

1

2

Co

Budker Institute of Nuclear Physics
BINP

rresponding Author: o.a.shevchenko@inp.nsk.su

Helical undulators are not so widely-used as the planar ones. It is partly caused by more
complicated mechanical design. On the other hand, one of their advantages is the absence of
high harmonics in on-axis radiation spectra. This property is very desirable for free electron
lasers with optical resonator and some other applications. The simple magnetic design of such
permanent-magnet undulator is considered.

Young scientist paper:

No

Po

sters II - Board: 074 / 307

Bakyymuoe ACY Bycrepa NICA

Authors: Poman Iusun!; Artem Galimov?

1

ondgn

2 Joint Institute for Nuclear Research

Corresponding Author: pivin@jinr.ru

B pamkax npoekra NICA B [IyGre 3aBepiieHo coopyzkeHne GycTepHOro cMHXpOTpOHBI (Bycre-
pa).

Ocnosuble 3a1a4u Bycrepa:

® HAKOILICHUE MOHOB Ipu 3Heprun nuxkekuu (2,5 109 uonos 197Au3l+);
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o 5dderTUBHOE YyCKOPEHHE He TOJHOCTHIO 0O0IPAHHBIX MOHOB, BO3MOYXKHOE OJIarojapst JTOCTH-
JKEHUIO YIBTPABBICOKOTO BaKyyMa B IIyYKOBOI KaMepe;

e popmmpoBanue TpedyeMoro Gha3oBoro 00bEMA IydKa C UCIOJb30BAHUEM CUCTEMbBI JIEKTPOH-
HOI'O OXJIaxKJieHus Ha sHepruu 65 MaB /u;

® YCKOpEeHUE TXKEJIBIX MOHOB JI0 dHEpruu, Tpedyemoit i nx 3pHEeKTUBHON 00TUPKT;

e OBICTDHIN (OJHOOGOPOTHBIN) BBIBOJ YCKOPEHHOIO MyYKa IS ero WHxKeKuu B HykKio-
TPOH.

Tlosiyuenune TpebyeMbIX BaKyyMHBIX YCJIOBHUI SIBJISIETCS OJHUM HX KJIFOYEBBIX MOMEHTOB B
peam3anyu MpoeKTa, T.K. JOCTIKEHNE HeOOXOINMOr0 BPEMEHU YKU3HU MOHOB Ha BCEX ITAIAX
YCKODEHMs JACTHI] OIIPeieisieT B uTore 3pMOEKTUBHYIO CBETUMOCTD IKCIIEPUMEHTOB.

B nacrosree BpeMsi MPOBOAATCS PAbOTHI IO BBOLY B 9KCILIYATAIINIO ABTOMATHIECKON CHCTEMBI
yIpaBJeHus BaKyyMHBIM 00opyoBaHueM Bycrepa.

Young scientist paper:

Posters II - Board: 067 / 308

Cucrema oxjaxkjaeHnd nukJjgorpona JII1-280

Author: Anekcannp 3ymun’

Co-authors: Vyacheslav Verevochkin 2; Boris Yakovlev 2

L JIdP OuSHn
2 JINR

Corresponding Author: sanchoz-1@mail.ru

B 2019 roxy B JIaboparopuu snepubix peaknuii um.I. H.Dreposa 6L 3a1y1IIeH B 9KCILIYATAIIIO
mukjorpor JII1-280. Hukmorpon I1-280 —6asoBasi ycranoBka DabpUKU CBEPXTSXKEJBIX
aseMeHTOoB. HeorbemieMoil 9acThio it pabOTHI YCKOPUTEJIsl, SABJISE€TCS CUCTEMa OXJIAYKICHUSI.
B noknage 6yer pacckazaHO O KOMIIOHEHTAX CHCTEMbI OXJIAYKJICHUsI U IPUHITUIIAX PabOTHI, O
JI0paboTKaX, MPOBEJIEHHBIX B IIPOIECCE SKCILIYATAIIH.

Young scientist paper:

Yes

Posters II - Board: 024 / 309

NudpacTpykTtypa n nporpaMMHOe obecrnedyeHne CUCTeEMbI CHH-
xpoHu3anun u 3ajgampinero BY gna Komiuiekca HUKA.

Authors: George Fatkin'; Alexander Senchenko?; Vladimir Sitnov?; Alexey Styuf?; Kamil Yaminov?®;

Evgeny Gorbachev?; Denis Donets?; Ilya Shirikov?; Evgeny Syresin*

1 Novosibirsk State University
2 NSU, Cosylab Siberia

3 Cosylab Siberia

* JINR
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Corresponding Author: george.fatkin@gmail.com

B jtoksiajie mnpejicraBieHa HHMPACTPYKTYpa CUCTEMbl CHHXPOHM3aIMK 1 3ajamiero BY kom-
mirekca HUKA, nocrpoennast Ha ocHOBe 65 yCTPONCTB, YCTAHOBJICHHBIX cyMMapHO B 40 mpo-
MBIILIEHHBIX KoMITbioTepax u mMTCA kpeiitax, pacipeie/IeHHbIX 110 KOMILJIEKCY. Y 3JIbI CHCTEMBI
CBSI3aHBI MeXKly coboil mocpesicTBoM nByx cereii: Ethernet nma nmepemaunm madopmarun u
onrudeckoit cetn MRF myist mepenaun cuaxpoHHBIX coobimennii. [Tpu mpoekTrpoBannn OLLIO
y/IeJIEHO 0co00e BHUMAHUE BBIOOPY OIHOPOIHOTO OOODPYIOBAHUS, UTO ITO3BOJIMJIO B 3HAUUTEb-
HOI CTEleHNn aBTOMaTU3UPOBATH PA3BEPTHIBAHNE KAK CUCTEMHOIO, TakK ¥ npukJjagHoro 110.
IIpuknagaoe 11O mocTpoeno wa 6ase dpeiimBopka Tango u 6ubsmorekn Taurus u obecrevn-
BaeT coryiacoBanuyio pabory momyseit cuaxpormsarmun MREF EVG, EVR, a rakxke momyseit
sataromero BY LLRF.

Young scientist paper:

No

Posters II - Board: 021 / 310

Beam diagnositcs at NICA injection complex

Authors: Evgeny Gorbachev'; Georgy Sedykh’; Vassily Andreev'; Dmitrii Monakhov'; Valery Lebedev?;
Anatoliy Fateev'; Sergey Romanov!

! JINR
Corresponding Author: egorbe@jinr.ru
B O6beaunénnom uncruryre guepHubix uccienosanuii (Lyona, Poccus) cosmaercs yckopu-
TesibHbI KoMmiieke NICA 15t TpoBe/ieHnsT SKCIIEPUMEHTOB CO CTAJTKUBAIOIUMUCS Ty IKAMU
TSIKEJIBIX HOHOB. VHXKeKIMOHHBIH KoMInteke Kosunaiiaepa NICA cocTouT u3 UCTOYHUKOB Tsi-
JKeJIbIX MOHOB, JIMHEWHBIX YCKOPUTEJeH, HOBOIO CBEPXITPOBOISIINEr0 OYCTEPHOIO CHHXPOTPOHA,
¥ CBEPXIIPOBOJIAINEr0 MPOTOHHOTO cumaXxporpora Hykiorpon. B pabore onmcambl cucTembl
JAUArHOCTUKU ITYYIKOB CUHXPOTPOHOB MH2KEKITMOHHOI'O KOMILJIEKCa, ITPEJICTaBJIE€HBI PE3YJ/IbTaTbl

X pabOThl B MEPBBIX CEAHCAX IIYCKO-HAJIQJIOYHBIX paboT mHxkeKkmonHoro komiiekca NICA | a
TaK>Ke HallpaBJICHUA UX JIAJIbHEHIero pa3BuTud.

Young scientist paper:

No

Posters II - Board: 025 / 312

Cucrema ynpapJjieHus NH2>KeKIIMOoHHOro komiiekca NICA
Authors: Georgy Sedykh'; Evgeny Gorbachev'; Vladimir Elkin'; Vasily Andreev’
L JINR

Corresponding Author: egor@Qdubna.tk

Nuxexnmonnbiit komiieke NICA Bkirodaer B cebst HCTOYHUK TSIXKEJIBIX MOHOB, JIMHEMHBIH
YCKOPUTENb, KAHAJI ITepeBojia mydyka B bycrep, BycTepHblit cHHXPOTpPOH, KaHaJ IEPEBOIa B
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Hyxnorpon, HyknoTpon u kanas nepeBoja mydka B KoJutaiiiep. B jokiiaje onucbiBaeTcst Cu-
cTeMa yIpaBJIeHUs WHXKEKIMOHHOro KoMmiyiekca NICA, mpuHIunb: €€ mocTpoeHus, sJIeMeHTHAS
6a3a, mporpaMMHbIE TEXHOJIOTUU U CTATYC TOTOBHOCTH.

Young scientist paper:

No

Posters II - Board: 034 / 313

BEICOKOUYACTOTHBII TEHEPATOP AO «HUMD®A»
JJId COBPEMEHHDBIX ITNMKJIOTPOHOB

Authors: Kirill Smirnov'; Bukrop Myapomo6os?; Makcum Iepmskos?; Upura Xapaan®; Amekcanmp
Mupormanuesko™ °2°

L JSC NIIEFA
2 AO "HUHSDA

Corresponding Author: smirnov@luts.niiefa.spb.su

B AO «<HNUND®A» pazpabora BHICOKOYACTOTHBINA N€HEPATOP JJIsl COBPEMEHHBIX ITUKJIOTPOH-
HBIX KOMILJIEKCOB. [IpemoKOHe HbIl 1 OKOHEYHBI KaCKasbl yCUJIEHUs IIOCTPOEHBI Ha Oase
reHepaTopHbix Tpuoaos. Cucrema yrpasiaenus BY - reneparopa mHTErpupoBaHa B OOIILYIO
CUCTEMY aBTOMATU3UPOBAHHOIO YIIPABJIEHUS TUKJIOTPOHHOTO KoMILIekca. Obecrnedena BO3ZMOK-
HOCTH paboThI TEHEPATOPA B ABTOHOMHOM pexkuMe. K HacToseMy BpeMeH! PsiJi M3TOTOBJIEHHBIX
FeHEePATOPOB YCIEIIHO IKCIIYATUPYIOTCS B COCTaBE MUKJIOTPOHHBIX KOMILIEKCOB.

Young scientist paper:

Yes

SR and FEL sources 1 / 314

YckopuTeabHO-HAKOIINTEIbHBI KOMILIEKC MeraycTanoBku « CHU-
JIA»

Authors: Yuriy Gavrish'; Yuriy Zuev'; Oleg Filatov'; Anron Tapromckuii?>; Muxamn IIpecHsakos?;
Anexcarnp Camapun®; Arexcannp Baaros?; Bsauecias o6kos?; Niba FOpus?; Esrennit Mamommnii?;
Muxann Kosansayk?

L JSC NIIEFA

2 HUI] "Kypuamosckuti uncmumym

Corresponding Author: gavrish@luts.niiefa.spb.su

TIpoekr «CUJIA» — 370 KOMOUHAIMST CHHXPOTPOHHOIO HAKOMUTEIHHOIO KOJIBIA U JIA3E€Pa
Ha CBOOOJIHBIX JIEKTPOHAX. Takas KOH(MUTYPAIHs MO3BOISIET COUETATDH JTOCTONMHCTBA 00enx
CHCTEM W IIPU 9TOM MHHUMU3UPOBATH 3aTPATHI HA WX CO3JIAHME U SKCILIYATAIUIO 33 CUET
WCITOJTb30BAHUS €IMHOTO MHKEKITMOHHOTO KOMILTIEKCa 1 001eit nHMPaCTPyKTYPHI.

B cocrap yckopuTesnbHO HakonuTeabHOTo Komuiekca (YHK) Bxomsar caemyrormue ocHOBHBIE
CHCTEMBI: WHXKEKTOP JIMHEHHOIO YCKOPUTEJsI C IapaMeTpaMmu, OOeCIeunBAOINIMU paboTy
CHHXPOTPOHA U JIa3epa Ha CBODOIHBIX SJIEKTPOHAX; JIMHEHHBIH yecKopuTesib Ha dHepruio 6 9B
€ BO3MOYKHOCTBIO PETYJIMPOBKH BBIXOJHOM 3Heprun ot 2 1o 4 ['5B; nakonuresbHOe KOIBITO
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3JIEKTPOHHOI'O CHHXPOTPOHA Ha sHepruio 6 I'3B.
IIpencrasiennbie pemenus mo mocrpoernto Y HK mo3BosigT B oJIHON Mepe TOCTHYb TPeOyeMbIX
rapaMeTpoB, 3aJI0XKeHHbIX B IIpoekTe « CIJIA».

Young scientist paper:

No

Modern trends / 315

Electron acceleration and nuclear photonics studies on a table-
top TW laser system

Authors: Diana Gorlova!; Ivan Tsymbalov'; Konstantin Ivanov?; Sergey Shulyapov®; Akim Zavorotniy;
Arthur Rusakov?®; Andrei Turinge*; Andrei Polonski?; Andrei Savel’ev®

4

5

Lomonosov MSU, INR RAS

M.V. Lomonosov MSU

Faculty of Physics M.V.Lomonosov MSU
INR RAS

Lomonosov Moscow State University

Corresponding Author: gorlova.dal4@physics.msu.ru

CoBpeMeHHbIE JIa3epHble CUCTEMbBI T€HEPUPYIOT UMILYJIbChl MadIoil murensaoct (10-1000 dce)
C TIUKOBOIT MOIITHOCTHIO 70 HecKOoabKux [IBT, uTo mpu dhoKycupoBKe MO3BOJSIET JTOCTUTATH
UHTeHCUBHOCTel, HazbiBaeMblx pesngtusuctekumu (1018 — 1021 Br/em?). Baaumoseiictsue us-
JIyYeHHUs PeIATHBUCTCKON MHTEHCUBHOCTH C ATOMAMU MUIIEHN (DOPMUPYET JIA3EPHYIO ILIA3MY,
KOTOpasl, BCJIEJICTBUE PA3IUIHBIX ITPOIECCOB, SIBJISIETCS UCTOYHUKOM YCKOPEHHBIX JJIEKTPOHOB
u noHoB. [locyieqyroniee TPOHUKHOBEHUE ITUX JIEKTPOHOB BIUIyOb MUIIEHU IIPUBOJIUAT TAKXKE K
PeHepAINU YKECTKOTO PEHTTeHOBCKOTO U TaMMa U3JIydeHnil. Y2ke okoso 10 jer cymiecTByer
sdiepHast POTOHUKA KaK OT/e/bHas 00JIaCTh UCC/IeIOBAHN, KOTOpas n3yvaeT 3MdeKTh Ha
cThIKe gepHoil husuku 1 GU3NKU BLICOKUX NJIOTHOCTEH SHeprun (HampuMep, MHUIUAPOBAHIE
SAJIEPHBIX PEAKIINil, BO30YXKIeHNEe BHICOKOCIMHOBBIX M30MEPOB, CO3/[AHNE UCTOYHUKOB HEUTPO-
HOB).

B nmacrosmeit pabore 6b110 ncciietoBaHo ycKoperue daekTponoB Ha 1 TBt Ti:Sa sazepnoii
cucreme MI'Y. Ilokazano, aro BO3zeiicTBHE (HEMTOCEKYHIHOTO JIA3€PHOIO MMILYJIbCA C HH-
TeHCHBHOCTBIO 2 X 1018 — 3 x 1019 Br/ cM? Ha CJIOH ITa3MBbI € JIEKTPOHHON KOHIEHTPAIIHET
nopsgka 10% oT KpUTHYIeCKOi M IJTMHON HECKOJBLKO COTEH MKM HMPHUBOJWUT K T€HEPAIUN ITydKa,
JIEKTPOHOB C 3aPSAI0M B JIECATKUA-COTHHU 1KUI, SKCIIOHEHIINAIBHBIM CIIEKTPOM CO CPEIHEel SHep-
rueit 2-3 MsB, yriosoit mupunoit 0.1-0.3 paji B HaIIpaBIeHUN PACITPOCTPAHEHUST JIA3EPHOTO
AMITYJIbCA. YCKOPEHUE JIEKTPOHOB OCYIIECTBIISETCSI THOPUIHBIM MEXAHU3MOM IIPSIMOE JIA3EPHOE
YCKODEHHE - caMOMOJLyJInpoBanHoe KuiibBaTepHoe yckopenne (DLA-SM-LWFA).

C uCII0Ib30BaHUEM II0JIYYE€HHOI'O IIyYKa YCKOPEHHBIX 3JIEKTPOHOB OBLI CO3J/IaH U OXapaKTe-
PU30BaH MCTOYHUK HEATPOHOB Ha OCHOBe peaknuii (poropaciiensenus (7, n). Ilokazano, aro
MaKCUMaJIbHBIA ITOTOK HEHTPOHOB COCTABIACT ~ 10° HEATPOHOB/c- cpaj pu b GEKTUBHOCTH
~ 10° neiirponos/ /I nazeproro usmyuenns. IIpn coxpanennu 3hHEKTUBHOCTH U yBeINHeHIn
3apsiga YCKOPEHHBIX JIEKTPOHOB B 10 pa3 MmoTOK HEHTPOHOB OYAET JOCTATOYHBIM I Psijia
npunoxkenuit. Takoe yBeaumdenne 3apsifia MOYXKET OBITH JOCTUTHYTO YBEJIUYEHHEM SHEPTHUH
OCHOBHOT'O JIA3€PHOI'0 UMILYJIbCa BCEro B 2 pasa. Takke ObLIO MPOJIEMOHCTPUPOBAHO, YTO
perucrpalys Iucjia TeHEPUPYEMbIX HEHTPOHOB B 9KCIIEPUMEHTE MOYKET ObITh MCIIOJIF30BAHA,
JIJ1sl OIIEHKU 3apsia U CPeJHell SHEPIruUd YCKOPEHHBIX 3J1eKTpoHOB. Ilosyuennble 3naveHust
XOPOIIIO COTVIACYIOTCS CO 3HAYCHUSIMUA, M3MEPEHHBIMY CTAHJIAPTHBIMU CPEJICTBAMHU JTUATHOCTHKHI
Iy 9Ka.

Young scientist paper:

Yes
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Posters I - Board: 022 / 316

Efficient generation of THz radiation via relativistic laser-
plasma interaction

Authors: Diana Gorlova'; Ivan Tsymbalov'; Andrei Savel’ev?

L Lomonosov MSU, INR RAS

2 Lomonosov Moscow State University
Corresponding Author: gorlova.dal4@physics.msu.ru

B macrositiiee BpeMsi 3HAUNTE/IBHBIN MHTEPEC MPEACTABsSeT 00IaCTh UCC/IEI0BAHNN, TIOCBSIIIEH-
nas reaeparuu 111 n3ydenns Tpu B3aNMOIEHCTBAN JIA3€PHBIX UMITYJIbCOB PEJIATHBUCTCKOMN
MHTEHCUBHOCTH ¢ BeriecTBOM. HecMoTpst Ha OoJibiioe KosmdecTBO ucTo9HuKOB T1'1 n3mmyuenus,
PEeJIITUBUCTCKOE JIA3€PHO-ILJIA3MEHHOE B3aNMO/IEHCTBIE BBIIEISIETCS HA UX (POHE OTCYTCTBUEM
addexTa HaCHIIEHns dHeprun renepupyemoro T u3mydenus npu yBeJMIeHUN SHEPTHH
OCHOBHOT'O HUMILYJIbCA. DTO OTKPBIBAET BO3MOXKHOCTH IOJIyYaTh UMILYIbChl TT'1 u3rydenus: ¢
9pe3BBIYAHO OOoJibIuMu SHepTrusaMu. MakcumaibHas 3hheKTUBHOCTh KOHBEPCUH JIA3EPHOTO
n3nydennsa B TT'm Ha maHHBIAE MOMEHT cocTaBigeT cocrasiger 1%.

Hamu 661710 IpoBEIEHO IKCIIEpUMEHTAJIBHOE UCC/ed0BaHne Xapakrepuctuk T usjydenusi,
reHepupyorerocs npu B3anMogeiicreun 1 TBT jt1a3zepHOro mMIryibca ¢ TpOTSKEHHON TOI-
KPUTHAYIECKOH IL1a3MOil. YCTAHOBJIEHO, YTO B PEXKHUMe C MakcuMasbHOU reneparmeit TT'1y
usiydenns: (sueprust 50 Mk, dokycuposka Ha 20 MKM Briuy6b mutnenu, Atys_ns = 0 HC,
Nepyax /Mer = 0.22) mpu BeIBOJIE M3IIyUYeHUs napaboindeckuM 3epkajioM (F =5 cM, npuMepHO
+30°) moJiHas 3HEPIrus Ha JETEKTOPE COCTABJIAET ~HECKOJIBKO JecaTKoB MK/I:K. B orcyrcreue
CITEKTPAJILHOIO OCJIabJIeHNsI BBIXOJHBIM OKHOM 3Heprusi coctapisiia 06l ~ 0.1 M/ ToJb-
ko B guanazone dactor 0.5-5 TT'm, aro coorBercTByeT KO3 DUIMEHTY KOHBEPCUU SHEPTUHU
JazepHoro umitysibca B sHepruto TT'n uzimydenus B 0.2\%. TT'1 usnydenune renepupyercs
B KOHYC C yIvioM pacTBopa = 40°, a ero cmekrtp jexxuT B obmactu 1-5 TT'1. YBenudenue
SHEPIMH OCHOBHOI'O UMITYJIbCA IIPUBOJUT K JIMHEHHOMY yBejudeHuto sueprun 111 uzsrydenust.
YcTaHOBJIEHO, YTO MEXaHU3MOM reHepanuu 111 M3y dennst siBJIsieTCs KOTEPEHTHOE IIEPEXOIHOe
U3JIyYeHNe YCKOPEHHBIX 9JIEKTPOHOB, IIEPECEKAIOIINX I'PAHUILY IIa3Ma-BaKyyM. IIpoBeieHo
OAPOOHOE PACCMOTPEHNE XapaKTEPUCTUK IIEPEXOIHOIO U3JTyIeHHUsI, TeHEPUPYIOIIErocs Iy J-
KOM 3JIEKTPOHOB C XapPAKTEPHBIMU IJIsl JIA3€PHO-IIJIA3MEHHOTO YCKOPEHUs C TBEPIOTEIHHOM
MUIIEHN [apaMeTpaMi (T.e. O CPABHUTEJHHO HU3KUMU SHeprusiMu ~~MsB u 6oubIoi yriioBoit
mmpunoit). IIpogemoncrpuposano, 9to dopma uMnyabca T u3iydenus B pacCMaTprBaeMOM
B3aUMO/IEICTBUH [I0/KHA OBITH OJIM3Ka K YHUIOJISAPHOM.

ITosyuennsrit ucrounuk TT' u3rydeHns: B CUIy €ro BBICOKON SHEPIMH MOKeT OBITh UCIIOJIb30BaH
JIJIS UCCJIEJOBAHUS CBONCTB ITOJIYIIPOBOJHUKOBBIX MaTepUAJIOB. TakKe BO3MOXKHO €ro IpuMe-
HEHUE ISl PA3JIMIHBIX AUArHOCTUK THUIIA HAKAYKA-30HIMPOBAHNUS, B CUJIy €r0 CYIECTBOBAHUS
OJIHOBPEMEHHO C MCTOYHUKAME YCKOPEHHBIX 9JIEKTPOHOB M PEHTT€HOBCKOI'O U3JIyJYEeHHUSI.

Young scientist paper:

Yes

Accelerator applications / 317

Comparison of BINP AMS and MICADAS-28 towards the
development of a new compact radiocarbon AMS

Authors: Alexey Petrozhitskiy'; Vasily Parkhomchuk?; Eugene Konstantinov?; Tamara Shakiriva®;
Ekaterina Parkhomchuk?; Michael Ignatov®; Lyubov Kutnyakova®; Dmitriy Kuleshov®
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! Budker Institute of Nuclear Physics of Siberian Branch Russian Academy of Sciences (BINP SB RAS)

2

3

BINP

Budker Institute of Nuclear Physics Siberian Branch Russian Academy of Sciences

4 Novosibirsk State University, AMS Golden Valley. Institute of Archaeology and Ethnography (IAET

SB RAS). Boreskov Institute of Catalysis (BIC SB RAS)

5 Nowosibirsk State University, AMS Golden Valley. Institute of Archaeology and Ethnography (IAET

SB RAS)

S Institute of Archaeology and Ethnography (IAET SB RAS)

Corresponding Author: pav154@Qmail.ru

The AMS Golden Valley laboratory was established to provide radiocarbon analysis of natural
samples with two accelerator mass spectrometers: BINP AMS facility and MICADAS-28,
developed in Budker Institute of Nuclear Physics, Russia and IonPlus AG, Switzerland
respectively. The laboratory has international index GV and provides routine 14C analyses of
various samples: collagen, cellulose, humic acids, carbonates from sediments etc. The main
focus of the laboratory is to determine the age of archaeological artifacts. In 2022 the AMS
Golden Valley laboratory successfully passed the Glasgow International Radiocarbon Inter-
comparison (GIRI)

At the present moment BINP AMS and MICADAS-28 are the only accelerator mass spectrometers
in Russia. The performance of two facilities is not sufficient to meet the needs of numerous
users. The report will present an analysis of operating experience and a comparison of the
characteristics of BINP AMS and MICADAS-28 towards the development of a new compact
radiocarbon AMS.

Young scientist paper:

No

Posters I - Board: 013 / 318

Pacuér u koHCTpynpOoBaHUE CUCTEMbI IOCTUPOBKHU OHIYJISITOPA

Ha IIOCTOAHHBIX MArHUTAX AJid MCTOYHUKA u3aydeHus «CU-
JIA»

Author: Yakov Abakumov!

Co-authors: Abdulkarim Amirov !; Aleksei Komlev !; Alexander Samarin *; Anton Targonskiy '; Evgenii
Indyushnyy *; Mikhail Presnyakov *; Nikolay Smolyakov '; Ratibor Chumakov *

L National Research Centre "Kurchatov Institute

Corresponding Author: imk13@yandex.ru

OnpyssaTopsl (BCTaBHBIE YCTPONRCTBA) MUPOKO MPUMEHSIIOTC Ha, COBPEMEHHBIX MCTOYHUKAX
CU ny1st TeHepanuu BHICOKOMHTEHCHBHOTO KOT€PEHTHOro n3irydeHus. CTabuIbHOCTD CBOMCTB
7 KavIeCTBO MOJIYIAEMOI'O B OHJYJISTOPAX M3JIYIEHUs 3aBUCAT OT TOYHOCTH PACIIOJIOKEHIS
MarfiuTOB B COOPKE, KOTOpasl JIOCTUTAeTCsl IIyTEM IOCTUPOBKU KAXK/IOT'0 MAIHUTHOTO DJIEMEHTa,
[1].

B mammoit paboTe mpecTaBiIeHbl PE3yJIbTATHl YNCICHHOTO MOJICJINPOBAHUS OHJLYJISITOPA HA
[TOCTOSTHHBIX PEJIKO3eMeIbHBIX MAarHUTAaX JIJIsl TPOEKTa YCKOPUTEIHHO - HAKOIUTEIbHOIO KOM-
IJIEKCA UCTOYHUKA CHHXPOTPOHHOTO U3JIyYeHHs C JIa3ePOM Ha CBOOOMHBIX jieKTponax « CUJTA».
Paccanraner orrruMasibHbIE Pa3Mephl MAIHUTHBIX 9JIEMEHTOB. PaccanTaHo U IpOaHaAIN3UPOBAHO
MAarHUTHOE TI0JIe B TAKOM OHJIYJISITOPE, & TAaKyKe HEOHOPOIHOCTH €r0 KOMIIOHEHT B MOTIEPEIHOM
mwiockoctu. Paccumransl hOKycHpyIOmpe CBOMCTBA OHIYJISITOPAa B BEPTUKAJIBLHOM U TOPHU-
30HTAJBHOM HAIPABJIEHUSX, & TAKXKe CIEKTPAJIbHbIE XapaKTEPUCTUKN €r0 OHJLYJISITOPHOTO
n3irydeHus. B okaase 06CyKIanTcst TpeGoBaHus K TOYHOCTH BbICTaBJIEHH [2] 1 mo3ummo-
HUPOBAaHUS MATHUTHBIX JIEMEHTOB II0 YIVIYy U KOODIUHATE, 8 TAKKe CYIIECTBYIOIINE METOIIbI
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peasm3aruu JaHHbIX TpeboBauuil. IIpemaraoTcss KOHCTPYKTOPCKHE PEIIeHUs], BKJIIOYAIOIIIE B
cebsi aBTOMATUYIECKYIO0 CHCTEMY IOCTUPOBKU U PoboTa-focTupoBimuKa. OTie/ibHOe BHUIMAHUE
yJieasteTcs KOHCTPYKIINU CACTEMBI HA THOKUX SJIEMEHTAX, [IPE/JIarailoTcs pasjndHble eé KOHbU-
rypaun, a Tak:Ke METOIUKA UX OJIYABTOMATHIECKOTO IOA00pa.

B mokitazie paccMaTpuBarOTCs IPEUMYINECTBA W HEIOCTATKI KaXK 10 KOH(PUTYPAINH, & TaK¥Ke
OYyIyT IpeCTABIEHBl PE3YATATH COOPKHU U MEPBBIX UCIBITAHUI MaKeTa OHIYJISTOpA.

Young scientist paper:

Yes

Posters II - Board: 124 / 319

Preliminary development of the KlyVI program computing
module for simulation one dimensional longitudinal beam
bunching dynamics in a klystron

Author: Vladimir Gushchin?!

Co-author: Ilya Kulbachenko *

L NSU, BINP

Corresponding Author: wolthabitss@gmail.com

To quickly create a preliminary design of klystron that are important for fundamental science
(for example, for BINP’s projects of the Super C-tau factory, SKIF), it is advisable to use
programs based on semi-analytical models that allow you to get a solution on a computer in a
few seconds. However, most of such programes are not publicly available, so the INP SB RAS
is developing a semi-analytical program based on a one-dimensional disk mathematical model
of klystron. Despite the existence of publications of many articles and books devoted to the
calculation and modeling of the klystron, there is no detailed description of the algorithm for
creating the program. So the KlyVI program and the details of its implementation, which are
presented in this paper, become all the more valuable.

To date, using the KlyVI program has calculated linear and nonlinear beam grouping in a
6-resonator powerful klystron. The comparison is made and the qualitative coincidence of the
calculation results of the KlyVI program with analytical theory and the simulation results of
other programs is shown. The output power and efficiency of the klystron are not calculated
using the KlyVI program at the moment.

Young scientist paper:

Yes

Accelerator’s subsystems / 320

CucreMbl MHXKEKIINM U BbIBOJIA IIYYKOB CUHXPOTPOHOB yYCKO-
putesibHOTO KoMmiiekca NICA

Author: Alexey Tuzikov™°"®

Co-authors: Alexandr Bazanov '; Andrey Butenko '; Artem Galimov 2; Evgeny Gorbachev !; Elena
Gubanova '; Gennady Dorofeev '; Valery Drobin *; Victor Karpinsky '; Sergey Kolesnikov !; Sergei
Kostromin '; Alexey Kudashkin *; Oleg Kunchenko '; Valery Lebedev !; Igor Meshkov ?; Oleg Meshkov
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4. Dmitry Nikiforov *; Alexey Peltikhin '; Ilya Repkin !; Alexey Svidetelev !; Georgy Sedykh !; Vasiliy
Seleznev ; Alexey Sidorov '; Victor Smirnov 2; Evgeny Syresin !; Alexandr Tikhomirov *; Vladislav
Tyulkin !; Anatoliy Fateev '; Valery Shvetsov '; Oleg Anchugov °; Oleg Belikov °; Evgeniy Bekhtenev
5. Alexey Dolgov %; Alexander Zhukov °; Andrey Zhuravlev ¢; Gennady Karpov °; Vladimir Kiselev *;
Alexander Krasnov ®; Pavel Piminov 7; Sergey Sinyatkin ®; Dmitriy Shvedov ”

L JINR

2 Joint Institute for Nuclear Research

3 Chief scientist
4 BINP SB RAS

=

° BINP

S Budker INP SB RAS

" Budker Institute of Nuclear Physics

8 Budker Institute of Nuclear Physics of Siberian Branch Russian Academy of Sciences (BINP SB RAS)

Corresponding Author: tuzikov@jinr.ru

Vekopurenbabiit komimieke NICA, cosmaBaembiit 8 OUSAN (dy6ua), Briuodaer B cebs Ba
CBePXIPOBOIAuX cuaxporpona Bycrep m Hyxkmorpon, 3amymennsre B 2020 . u 1993 1.
COOTBETCTBEHHO, a TaKKe CBEPXIIPOBOJAIINI KOJIIaiijiep M3 JBYyX HAKOMUTEJIbHBIX KOJIEIT,
MOHTaK KOTOPOTO OCYIIECTBJIIETCA B HacTodIee BpeMs. JIIsT HaKOMIeHNsT HOHHBIX 1Ty IKOB
B KOJIBIIEBBIX YCKOPHUTEJISAX KOMILIEKCA U UX IepeBojia 1o 1enodke Bycrep — Hykmorpon —
Komnaiinep NICA paspaboraHbl 1 9aCTUYHO 3aITyIIEHbI CUCTEMBI MHXKEKIIUU U BBIBOJA 1y IKOB.
B pabore mipesicTaBieHbl IPOEKTHI JIAHHBIX CUCTEM U CTATYC PabOT IO CO3MAHUIO U 3AILYCKY
000PYIOBAHNUS.
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FIRST STEPS TOWARDS A FAST ORBIT FEEDBACK
SYSTEM AT VEPP-4M

Author: Olga Belova™°"®
Co-author: Grigoriy Baranov

Corresponding Author: olgabelova.zsh@gmail.com

Dipole vibrations of the beam caused by mechanical vibrations (seismic, anthropogenic,
etc.) and power supply current ripple lead to emittance growth and brightness decrease.
Unfortunately, correction algorithms presently implemented at VEPP-4M facility are slow
and take up to dozens of minutes per iteration and are not suitable for dipole perturbations
correction. The dipole corrector being developed in this research is aimed to correct beam
orbit at a rate once every 2-4 ms. In the article we describe the results of development of the
corrector, the proof-of-principle experiment and first implementation of automatic correction
algorithms. Further, mounting several of such fast correctors will let us integrate fast orbit
feedback system into VEPP-4M correction system and improve efficiency of synchrotron light
users’ experiments.
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Overall Concept Design of 2.45 GHz ECR Ion Source With
Tunable Magnetic Field

Authors: Maksim Dmitriev'; Maksim Dyakonov?; Oleg Ivanov?®; Artem Krasnov?; Sergey Tumanov?;
Marina Zhigaylova?

! National Research Nuclear University MEPhI
> NRNU MEPhI

Corresponding Author: msdmitriyev@mephi.ru

New 2.45 GHz ECRIS is under development at NRNU MEPAI. An attempt has been made to
combine the advantages of microwave discharge ion sources and ECR ion sources by developing
the device that can operate in both modes by deep tuning of magnetic field structure. The aim
of this research is to design a new ECR ion source for studying the conditions for obtaining
double-charged ions of helium and protons.
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Pazpaborka cucrembr CBY muranus D1IP nonHoro mcrouynuka
c paboueii gyacroroii 2,46 I'l'1x

Authors: Sergey Tumanov'; Maksim Dmitriev?; Maksim Dyakonov®

' NRNU MEPhI
2 National Research Nuclear University MEPhI
¥ NRNU MEPhI

Corresponding Author: satumanov@mephi.ru

OIIP uCTOYHUKY MOHOB SIBJISIIOTCST OJIHAM M3 OCHOBHBIX CIIOCOOOB TIOJIYU€HUsI NOHOB HEOOXO M-
MO 3apsIHOCTH 1 nHTeHcHuBHOCTU. OJTHOIN 13 BaXKHBIX 337849 [IPU pa3paboTKe TAKUX YCTPOUCTB
siByisieTcs pa3zpaborka cucrembl CBY nuranusi. OnpegesieHbr 3/1eMEHThI CHCTEMbBI, HEOOXOIMMBIE
Jutst cTabubHOM nocTosguHoi paboTsl IIP monnoro ucrounuka. IIposeeHo MoempoBanue u
ONTUMU3BAIMS TAKUX IJIEMEHTOB KaK TPeXILIeiidOBbIil MITHIPEBON COrIaCOBATE b, PA3PhIB 110
ITOCTOSTHHOMY TOKY, BOJTHOBOJHBIE [T€PEXOJIBI.
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YHucaenHas peajii3alids MOJAEN Ja3€PHOT0 UMITYJIbCA B KWJIb-
BaTEPHOM yCKOpUTeJie

Authors: Maria Dorozhkina™°"¢; Ivan Kargapolov°"¢; Irina Shalimova'
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Mertoz /1a3epHOTO KHJIBBATEPHOIO YCKOPEHUS 3aPsKEHHBIX JACTHUI] OCHOBAH HA CO3IAHUU ILIa3-
MEHHOH BOJIHBI C ITIOMOIIBIO PACIPOCTPAHSIONIErOCH B IIJIa3Me JIa3ePHOIO UMILYJIbca. JuCIeHHOe
MO/IeJIUPOBAHNE UT'DAeT BayKHYIO POJIb B UCCJIEJOBAHUN PA3JIMYHBIX PEKUMOB TAKOI'O METO/IA
yckopenus. B mannoit pabore mpeacTaBieHa pean3alus HHCTPYMEHTA MOJEINPOBAHUS IBO-
JIIOIAY JIA3€PHOI0 MMITYJIbCA B ILIa3MeE B JIByMEPHOH U TPEXMEPHOI reoMeTpusx. JHuC/IeHHbII
aJITOPUTM pPa3pabOTAHHOIO MHCTPYMEHTa OCHOBAH Ha PEIeHUN yPAaBHEHUsl HA OrHOAOILYIO
JIA3€PHOTO MMITYJIbCA U UCIOJIb30BAHIY KBA3UCTATUIECKOTO TPUOIMKEHNS, KOTOPOE TIO3BOJISIET
3HAYUTEIHHO YMEHBIIATH BPEMsI MOJEINPOBanus. B pabore 1moka3aHO XOpOIee COBIIAJIEeHUE
PE3YAbTATOB MOJIEIMPOBAHNS HOBBIM MHCTPYMEHTOM C T€OPETHYECKUMU IIPEJICKA3aHUAMUA JIJIsI
3a7a91 PACIPOCTPAHEHUsI JIA3EPHOIO MMITYJIHCA B OJHOPOIHON IIa3Me B 00EeMX pacCMaTpu-
BaeMbIX reoMeTpusiX. HOBBINI MHCTPYMEHT MOJIEJITMPOBAHMS NMeET OTKPBITBIH MCXOMHBIN KOJI,
peasim3oBaH Ha si3bike Python, a Tak»ke mM03BOJIsieT MPOBOAUTDH BBIYUC/IEHUSI HA IIPOIECCOPAX U
BHUJICOKApPTaX.
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MaxkeT AMarHoCTUYECKOil CUCTEMbI OH/IYJISITOPa Ha IMOCTOSH-
HBbIX MarHUTax

Author: Abdulkarim Amirov!

Co-authors: Yakov Abakumov '; Evgenii Indyshyy '; Alexey Komlev !; Mikhail Presnyakov '; Nikolay
Smolyakov !; Alexander Samarin *; Anton Targonskiy *

! National Research Centre "Kurchatov Institute
Corresponding Author: amirov__aa@unrcki.ru

OH/Ty/ISITOPBI HA TOCTOSTHHBIX MATHATAX SBJISIIOTCS OJJHUMU U3 MIMPOKO TPUMEHSIEMBIX YCTPOUCTB
reHepalliy KOTePEHTHOT'0 U3JIyYeHns, IPUMeHsIEMbIX Ha COBPEMEHHBIX UCTOYHUKAX CHHXPOTPOH-
HOTO u3aydenus. Ha ceromusimmmii IeHb IMeeTCs IOCTATOYHO MMUPOKUI CIIEKTP OHJIYJIATOPOB,
KOHCTPYKITUSI KOTOPBIX 3aBUCUT OT TPEOYEMbBIX apaMeTPOB CHHXPOTPOHHOIO M3JIyUEHUS U UX
U3IrOTOBJICHUE SBJIFAETCA JOCTATOYHO CJIOZKHONU MH2KEHEPHOI 3aJa4eil.

Ilenpro HACTOSIIIENH PAOOTHI SIBJISIETCsT PA3pabOTKa U U3rOTOBJIEHIE MaKeTa JUArHOCTUIECKOM
CHCTEMBI OHJIYISATOPa U W3MEPEHNEe TPOCTPAHCTBEHHOT'O PACIPE/IeIEHIST MATHUTHOTO TOJIS C
[IOMOIIIBIO U3MEPUTEJILHOIO CTEHA Ha OCHOBE JATYMKOB XOJIjIa IpU (DUKCUPOBAHHBIX TeMIIEPa-
Typax OKpyzKalomeil cpefapl. MakeT TMArHOCTUYIECKON CHCTEMBI TPEICTABISIET OHJIYJIATOPHYIO
cbopky (run U27, minnHa nepuoja 27 MM), IOMEIIEHHYIO B TE€PMOU30JIMPOBAHHYIO KAMepPy U
U3MEPHUTENHHON CUCTEMBI, aIAlITHPOBAHHOI 110/ Pa3paboTaHHYI0 KOHCTPYKIHIO. KoHCTpyKIns
MaKeTa [MO3BOJISeT IPOBOAUTH MOIEPHU3AIUIO OHIYIATOPHON COOPKHU, B TOM UHCJIE U yBeIIIe-
HIE KOJIMYECTBa MepruoioB. Kamepa nMeeT BO3MOXKHOCTH TEPMOPETY/IsAnnn B auamas3one 20-
50°C ¢ TOYHOCTBIO O IepKaHms TeMiiepaTypsl He xyxke 0,5 °C.

OCHOBHBIM TIpeIHA3HAYEHUEM MAKETa JUATHOCTHIECKON CUCTEMBI SBJISIETCS:

-OIpeJieieHne IIPOCTPAHCTBEHHOIO PACIIPEeIeIeH s BeJUIUHbl MaruuTHO! unayKiuu (2D-3D
KapTupoBaHus MaranTHOro nouist (Bx, By, Bz) OCTOSHHBIX MATHUTOB M UX CHCTEM, BXOJSIINX
B COCTaB OHJTYJISITOPHBIX CUCTEM.

- OlpeJIeIeHre UHTErPAIbHBIX XaPAKTEPUCTUK MAIHUTHOIO I0JIs OHIYJISITOPHBIX cucreM (Iep-
BBIIl ¥ BTOPO}i MHTErpaJsibl MATHUTHOTO OJIsI) U3 PE3YJIbTATOB N3MEPEHHUil IPOCTPAHCTBEHHOTO
pacrpe/ieJIeHrsT BeJTUINHBI MArHUTHOW WHTYKITAH.

- ompejesienne (a30BOil OMMUOKNA MATHUTHOI'O HOJIS OHIYJISITOPA U3 PE3YJIbTATOB U3MEPEHUIA
MIPOCTPAHCTBEHHOTO PACIIPE/IC/IEHNST BEJTUINHBI MATHUTHON WHTYKITUM;

- OIpeJle/IeHre TEMIIEPATYPhl Cpelbl B pabodeil 06JaCTH B IPOTECCE M3MEPEHUsT BEJIUINHbI

Page 171



Russian Particle Accelerator Conference (RuPAC’23) Book of Abstracts

MarHUTHON WHLYKITUHA

- IIPOBE/ICHUE UCIBITAHNI MATHUTHBIX CBOHCTB OH/IYJIATOPHBIX CUCTEM IIPU PA3IMYHBIX BHEITHUX
yCI0BUsX (BJIAYKHOCTb, TEMIIEPATYPA U TJ), IMUTUDPYIOIIAX YCJIOBUSI OKPYZKAIOIIel CpeIpl.
-OIleHKa JIerpaJlalluid MArHUTHBIX CBOMCTB IO/, AeHCTBUEM TeMIIepaTypPhl U UMHUTAIS HArPeBa
IIOCTOAHHBIX MArHUTOB B OHJLYJISATOPAX.

Byner npezcraBieH ajaropuTM u pe3ysIbTaThl IPEIBAPUTENHHBIX H3MEDEHII MATHUTHBIX I1apa-
MeTpoB. PazpaboranHast [uarHOCTHYEeCKas CUCTEMA aKTYaJIbHA JIJIsl IPOEKTUPOBAHUS BCTAB-
HBIX yCTPOHCTB (OHIYJIATOPOB), IPOCTA B U3TOTOBJIEHUU U [O3BOJIFET HA HAYAIBHDBIX ITANAX
[IOJIYIUTDH [IEPBUYHYIO NHAMOPMAIUIO O MATHUTHBIX XaPaKTEPUCTUKAX, MEXAHUYIECKON U TeMIre-
paTypHOIi CTabUILHOCTU pa3pabaThiBAEMbIX OHJLYJISITOPHBIX CHCTEM.
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Cratyc kosnaiinepa HUKA

Author: I'puropuii Tpy6uukos’
Y oudn, Jyéna

B nokJiazie mpuBeIeHBI IOCIEHIE PE3YJILTATHI 110 cocTosgHuio Kosuaiizepa HUKA, ero nojcu-
CTeM | T.II.
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Intensity Dependence of Bunch Dimensions in Booster of
Electrons and Positrons (BEP)

Author: Maksim Timoshenko®

Co-authors: Victor Dorokhov ; Vladislav Borin 2; Oleg Meshkov '; Mikhail Yakovin

! BINP SB RAS
2 BINP
3 Institute of Automation and Electrometry SB RAS

Corresponding Author: tim94max@gmail.com

The paper describes bunch dimensions measurements in electron-positron booster BEP of
the VEPP-2000 collider at energy 430 MeV. Curves of bunch intensity dying mainly due to
Touschek-effect and particles scattering by residual gas were obtained with simultaneous bunch
dimensions registration. Vertical bunch size in BEP is too small for using projection optics
so double-slit interferometer was used for to measure it. In addition, the question of beam
lifetime was raised.
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