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1980-e: komnNTOHOBCKME NONAPUMETPbI
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YctaHoeku POKK (naseper)

"PaccesHHbIe O6paTHO KomnToHoBCKMe KBaHTbI"

CERN Courier Volume 39 No.6 "The Graal of Particle Physics" (1999)

Physics with photon beams

Project name
Location
Storage ring
Energy defining
method
Electron energy (GeV)
Photon energy (eV)
Gamma-ray
energy (MeV)

Energy resolution (%)

FWHM (MeV)
Electron current (A)

Gamma intensity (s™)

Date of operation

Taladon®

Ladon *
Frascati
Adone
collimation

Adone
internal
tagging
1.5
2.45
35-80
variable

15
2.45
5-80

1.4-10
0.07-8
0.1

10°
1978

ROKK-1*
Novosibirsk
VEPP-4

tagging

1.8-5.5
2.34-2.41
100-960
simultaneous

ROKK-2

VEPP-3
tagging

0.35-2.0
2.41-2.53
140-220

15

4

0.2

2% 10°
1987

ROKK-1M

VEPP-4M
tagging

1.4-5.3
1.17-3.51
100-1200

LEGSS
Brookhaven
NSLS
external
tagging

25

3.53
180-320

2
6

Graalll
Grenoble
ESRF
internal
tagging
6.04

3.53
550-1470

YcTaHoBKM cO3aaHbI Noa pykosoacTsom I. 4. Kesepawsunu.

LEPST
Harima
SPring-8
internal
tagging

8

3.5
500-2400

1.25
30
0.1
107
1999

SKCNepUMeHTbI NO POTOosAepHOU PU3mKe comecTHO ¢ N1@4P UG PAH.
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1990-e: POKK-1IM Ha B3TTTT-4M

hall

Detector

» 10-netHsa 3adepxka 3anycka aetektopa KE[P.
> TTyuxosble TecTbl NpoToTUnos kanopumetpos KEOP v BELLE (4noHus)

> DKCnepuMeHTbI No poToAeneHuro saep coemectHo ¢ INFN (Mranus)
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1990-e: paclenneHue poToHa
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Bcero 3apeructpuposaro 418 + 20 cobbrTuii.
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JkcnepumeHT ATLAS: 13 cobbrTum

ARTICLES

PUBLISHED ONLINE: 14 AUGUST 2017 | DOI: 10.1038/NPHYS4208

Evidence for light-by-light scattering in heavy-ion
collisions with the ATLAS detector at the LHC

EM fields
\ﬂhg/\ \\hgi E 82+
>
EM fields

Figure 1| Diagrams il ing the QED LbyL i ion processes and the i photon approxi ion. a, Diagrams for Delbriick scattering (left),
photon splitting (middle) and elastic LbyL scattering (right). Each cross denotes external field legs, for example, an atomic Coulomb field or a strong
background magnetic field. b, lllustration of an ultra-peripheral collision of two lead ions. Electromagnetic interaction between the ions can be described as
an exchange of photons that can couple to form a given final state X. The flux of photons is determined from the Fourier transform of the electromagnetic
field of the ion, taking into account the nuclear electromagnetic form factors
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2000-e: konnangep BITITT-4M

TTpumeHeHUe 1 pa3sUTUE MeTOAA NPAMOTO U3MepeHUs SHeprum 3MeKTPOHOB
MO KParo CMeKTpa paccesaHHOro nasepHoro usnydexus (2004 - 2011).

positron: 2018.04.27 [19:20:24 - 12:31:37] 2018.04.28. Live-time: 4 hours 21 min 5 s (16 files).
%?NDF = 114.7/112 (Prob: 0.412)

Opax = 6061.72 +0.48 keV
——— op= 1.67keV; o= 2.30 keV
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2010-e: panbHewvilwee pa3suTUEe MeTOAA

» B 2010 3anyueHa ycTtaHoBka Ha konnaviaepe BEPC-IT (TTekuH).
> B 2012 3anyuieHa ycTaHoBKa Ha konnaiiaepe BITTTT-2000.

> B 2012 metoa ncnonb3osanca B 3KkCNepuMeHTe ¢ BHyTpeHHel MULLIEHbHO
Ha HakonuTene BITITT-3:

week ending

PRL 114, 062005 (2015) PHYSICAL REVIEW LETTERS 13 FEBRUARY 2015

Measurement of the Two-Photon Exchange Contribution to the Elastic e*p Scattering
Cross Sections at the VEPP-3 Storage Ring
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KomnTtoHoBckas cuctema Ha BITTTT-2000

3/ IMZ

L. P.inside
the 3M1 dipole
R =140 cm

Paaunyc opbutsr B marHuTe: R = 140 cm
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N3mepeHue sHeprum BITITT-2000

2019.06.24 [18:35:21 - 19:15:28] 2019.06.24. Live-time: 0 hours 35 min 32 s (2 files).

XINDF = 313.4/242 (Probs 0.001)
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Cyuwecrteyrowme B 9P Bo3moxHOCTU

BITTTT-4M (I. < 50 MA) B3TT (I, < 500 mA)
SHeprus yactuu, MsB MsB M>B M>B
SNEeKTPOHLI OT U A0 1500 6000 250 1000
HuanasoH meveHuns | 30-915 | 120 - 3660 HeT HeT

MaxcumanbHas 3Heprus (OTOHOB: Maxc. 3Heprus OTOHOB:

Ao = 0.532 MKm 76 (5.1%) | 1058 (18%) || 2.21(0.88%) | 34.5 (3.44%)
A1 = 1.064 MKkm 39 (2.6%) | 580 (9.6%) || 1.11(0.44%) | 17.5 (1.75%)
A2 = 10.61 MKm 4(0.3%) | 63(1.0%) || 0.11(0.04%) | 1.79 (0.18%)

» Ha B3TTTT-4M celiuac pabotarot: OKP nonspumetp, OKP kanubpoeka CPP3, “BbiBeieHHLIN Ny4oK"”
3M1eKTPOHOB U FAMMA KBAHTOB.

» Ha HakonuTene B3TT UHPpPacTpyKTypLI B HacToALee Bpems HeT. OfHako, ocBoboauBLUeecs OT CTapoi
CUCTEMBI UHXEKLIMU NOMelLieHUe MOXET BbITb UCMNOMNb30BAHO AN NPOBEAEHUS SKCMEPUMEHTOB C
NyYKom y-KBaHTOB. TTpeumyluectea BITT: coBpemeHHas ycTaHOBKaA, 60MbLIMIA TOK 351eKTPOHOB U
BO3MOXHOCTb OpraHU30BaTb HempepbIBHOE NpeLm3UoHHOE U3MepeHUe SHeprun 3MeKTPOHHOrO MyYKa
BO BCEM ero AuanasoHe.
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3aKknroYeHue

March 20 2023

MeTtoan OKP B TeueHue copoka neT ycnelwHo npumensetcs 8 MA@ ana
pelleHus pasHoobpasHbIx 3aaa4 $BI.

EcTb nonysabbitas NpakTUKa COTPYAHUYECTBA CO CTOPOHHUMM
nabopatopusmu B 0611aCTU POTOAACPHBIX SKCMEPUMEHTOB.

B HacToswee Bpema B M@ HeT ycnosuid ana paspaboTkm cobCTBeHHBIX
CNeLmnanm3nNpoBaHHBIX J1A3ePHLIX CUCTEM AN NOBbLILEHUS
WHTEHCUBHOCTU paCCesSHHOTO U3MyYeHuUs.

Ons peweHus Takux 3aaa4 He06XOAUMO COTPYAHUYECTBO C S1a3epHBIMU
naéopatopusmu.

CylecTByeT BO3MOXHOCTb CO3AAHUS HOBOTO UCTOYHUKA B JTFO6OM
AnanasoHe 3Heprut Ao 30 MaB Ha HakonuTene B3TT 3a oauH roa unm
OKOno TOro.
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