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SRF “SKIF” RESEARCH INFRASTRUCTURE

30 beamlines in total

(11 undulators & 3 wigglers)

Beamlines

1

+5 (6)

§ beamlines use high-field BMs (2.05 T)
§ beamlines use low-field BMs (0.52 T)

14 beamlines use SR of IDs installed in straight sections

ﬂ undulator and ; wiggler beamlines at the 1%t phase

2nd nhase: 8 IDs, 8 HF-BMs, 8 LF-BMs
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NMPABUTENLCTBO POCCUNCKON GELEPALINMA

MOCTAHOBIJEHUE
ot 16 mapTa 2020 r. N 287

OB YTBEPXOEHUU ®EOEPANILHON HAY‘jHO-TEXHVI‘-IECKOVI MPOrPAMMBI
PA3BUTUSA CUHXPOTPOHHbIX W HENTPOHHbLIX NCCNEAOBAHUMN
N NUCCINEOOBATEJIbCKON UH®PACTPYKTYPbI HA 2019 - 2027 roabl

B nemsix peanusamun Ykasza Ipesunenra Poccuiickoit @enepanun ot 25 utonsg 2019 r. N 356 "O
Mepax 1O pPAa3BUTHUIO CHHXPOTPOHHBIX ¥ HEHTPOHHBIX MHCCIEHOBAHMH W  HCCIIENOBATEIbCKOI
nadpacTpykTypsl B Poccniickoii ®eneparmu” [paButensctBo Poccuiickoit denepanin mocTaHOBISET:

1. VrBepaute npumaraemyio @DenepanbHYI0 HAyYHO-TEXHHUYECKYIO IPOrpaMMy  PasBHTHS
CHHXPOTPOHHBIX U HEHTPOHHEIX MCCIIEOBAHMI 1 MCCIEN0BaTeNbCKOl nHppacTpykTypsl Ha 2019 - 2027
TOJIBL.

2. MuHHUCTEpCTBY HayKH H BhICHIEro oOpa3oBanus Poccuiickoii deneparuu B 6-MeCS4HBI CPOK CO
JIHSL BCTYIUICHHSI B CHJIy HACTOSIIETO IOCTAHOBJICHHS 00ECHEUHTh NPUHATHE HOPMATHBHBIX MPABOBBIX
aKTOB, HEOOXOUMBIX ISl peatu3auy IIporpaMmel, yTBEpKACHHOH HACTOAIIMM IT0CTAHOBICHHEM.

3. MuHucTepcTBY HayKW W BbICHmIero oOpasoBanus Poccuiickoit PDexepamun COBMECTHO ¢
3aMHTEPECOBAHHBIMH  (peJIepalbHBIMM  OpPraHAMU  HCIIONHUTENBHOM  BIacTH M (eneparbHBIM
rOCYJapCTBEHHBIM  OIO/DKETHBIM  yupexkjenueM "HaumoHanbHBIA — MCCIICJIOBATENLCKUH  LEHTP
"KypuaToBckuii HHCTHTYT" npejcTaBiaTh B [IpaBurenscTBo Poccuiickoi deneparuy eKeroHo, HaunHas
¢ 2021 roxa, 0 25 MapTa roja, CIeAyIOMIEro 3a OTYCTHBIM, MpoekT Jokiana Ipesunenty Poccuiickoit
Deiepanuu 0 XoJe peanusauuu [IporpamMmel, yTBepkKICHHOH HACTOSAMIUM OCTAHOBICHUEM.

4. Hacrosiiee mocTaHOBJICHNUE PAaCIPOCTPAHICTCS Ha MPABOOTHOLIECHNUS, BO3HUKIIHKE ¢ 25 utons 2019
Ipencenarens IIpaButenscTBa

Poccuiickoit @epepanun
M.MUIIYCTUH

+2(11) (30)




@ 2"d phase beamlines K254

Selection criteria

- Implementation of technigues uncovered by the 1t phase beamlines but highly important and
user-demanded for the next decade

- Comprehensive utilization of unique beam characteristics provided by the generation «4+» source

- Non-standard sample preparation and data acquisition conditions (e.g., biologically hazardous and
radioactive samples)

- Guarantee of 100% uptime of basic techniques (spare beamtime in the case of technical failures
and shutdowns occurring with the 1t phase beamlines)

- Solid background for sustainable instrumental development (both in-house and with external
collaboration)

Groups of beamlines: special environment, methodical development, education, international
collaboration, uninterrupted operation, technology (instrumental development)

Design of the 2" phase beamlines will rely on proven most efficient solutions elaborated
during construction of the 15t phase beamlines



ID-based 2"9 phase beamlines

BL
Code Name Source Techniques & Energy range Applications Features Group
Separate building, Biosafety level BSL-3
0I53O kev] Structural virology, accelerated structure- Py
2-1 |Vector Undulator BLS4U MX (~12.5 keV) driven discove gc\:]: vaccines and antiviral drugs Special environment
SAXS (~8 keV) g = \l}
C tructi d i i terial
002:0::10I:‘:i:tri‘onegg\:\:‘e?:I?agtim:ezr;:ruction Robust design to enable high-throughput
2-3 |NSTU SC wiggler BLS6W Diffraction microscopy, PDF, EXAFS 50-80 keV P . » 1atlg ] ’ |[measurements by students and promote |Education
welding, laser & plasma surface processing, . . -
L. i innovative activity
additive technologies)
e e R eontrol of 7 nm Very long optical scheme (~140 m), International
2-4 |(Bel-SR SC Undulator BLS2U Ptychography, coherent nanoscopy 1.5-4.0 keV CPUs e diffraction-limited CRL- and pKB-based Collaboration
focusing (Republic of Belarus)
T ide b hes horizontally b d
High-throughput MX with SAD (2 side branches, yvo .SI S _es S el Uninterrupted
. Two canted SC . . via diamond splitters and one central .
3-3 |Protein 12.5 keV) and MAD (central branch (5-20 keV) Structure-driven drug design . ) ) operation (spare
undulators (BLS14U) . . branch equipped with a DCM, highy
phasing, serial crystallography f resource for 1-1-3)
automated operation
Single High throughput small—molecule_ crystallography, Basic solid state sciences and development of Pu_mp—probe ks experiments Uninte_r mpted
3-4 SC Undulator BLS7U photocrystallography, perturbation : ) using an assortment of HP-HT cells, pulse |operation (spare
Crystal functional materials
crystallography, 10-30 keV lasers, etc. resource for 1-2-3)
T ted helical Two ind dent optical paths f ft
. gl X-ray spectroscopies with variable polarization in |Electronic structure and magnetism at the [t~ optical paths Tor so Methodical
3-5 |[Spectrum |undulators (BLS11U) and tender X-ray beams focused at the
the soft & tender photon energy ranges at once |nanoscale i development
0.1-15 keV same sample position
Subcellular i i f bioobject:
3.6 Soft Electromagnetic STXM Nllj ic:c?elueztrrlc::?cg:inegviZesI:: djria Snetic R Two independent inline instruments with |Methodical
nanoscope |undulator BLS12U PEEM 0.1-1.2 keV T g Y a common optical scheme development
Gamma-resonance (Mdssbauer) spectroscopy,
3.7 |Gamma-2 |SC Undulator BLS11y |muciear inelastic scattering for isotopes other Aiioys and intermetaiiic compounds, HTSC, High-resoiution monochromator based on |iviethodicai

than 5’Fe (*°K, 119Sn, 1%'Sb, 1%5Te, 14°Sm, etc.) 10-
40 keV

SOFC, minerals

nested back-reflection channel-cuts

development




Beamline 2-1 “Vector” CKMU ‘
(under design in a collaboration with State Research
Center of Virology and Biotechnology VECTOR)

Structural virology and accelerated discovery of novel — e T Sl
vaccines and antiviral drugs - - Y & o
Problems to be addressed - /l ..
1. Structure of viral envelope proteins with their relation to the
mechanism of attachment to cell adhesion receptors —
2. Conformational lability (pH-dependent) of viral envelope proteins — A |
and its role in the process of viral entry into a cell N o %j
3. Conformational lability of viral envelope proteins and its role for the P, L8 = % = fg
viral assembly inside the cell and further budding | '" ¢ . S
4. Structure of viral enzymes and search for instruments to control wrEEAmE
(e.g., inhibit) their activity
5. Glycosylation of viral proteins as a tool to control viral activity : 2



Beamline 2-1 “Vector” Kl/i
(under design in a collaboration with State Research
Center of Virology and Biotechnology VECTOR)

Structural virology and accelerated discovery of novel vaccines and antiviral drugs
General approach
1. Identification of viruses with ‘pandemic potential’
2. Expression, purification, crystallization of viruses and viral proteins
3. Structure solution of crystals formed by virus particles and viral proteins in an inactive form (SR MX)
4. Characterization of conformational lability of molecular fragments at the surface of active viruses at various
stages of their life-cycle (SR CDI)
5. Identification of vulnerability points of viral activity for potential inhibition
6. Structure-driven search for potentially efficient inhibitors (MD and molecular docking simulations).
Identification of lead-compounds
7. Combinatory synthesis of predicted virus-inhibitor complexes and solving their structures (SR high-
throughput MX & serial crystallography)
8. Tests of inhibition activity on infected cell cultures
9. Elaboration of practical dosage forms and targeted delivery systems for vaccines or antiviral drugs
10. Preclinical studies on therapeutic efficacy with laboratory animals (SR CT)




Beamline 2-1 “Vector” ‘ CKND

B
| |
3 Fak 4+

(under design in a collaboration with State Research
Center of Virology and Biotechnology VECTOR)

Structural virology and accelerated discovery of novel vaccines and antiviral drugs
Implementation

-\ @/ Coherent diffraction imaging @ 1.5-4.0 keV with an undulator source
Y ~ optimized for increased coherent fraction

Routine and high-throughput macromolecular crystallography @ ~12.5 keV

Serial crystallography for microcrystals

Small-angle X-ray scattering with XPCS and cross-correlation analysis modes

An ad hoc plunger injector for water suspensions or aerosols of virus
particles

BSL-3 compliant biosafety infrastructure (a separate building with
specialized filters, waste treatment, restricted access policies, etc.)




Beamline 2-3 “Novosibirsk State Technical University (NSTU)”

CKMOD|

Real-time studies of construction materials during their formation and

operation with hard X-ray photons

Processes:

* Sintering

* Mechanical load and deformation
* Friction, aging, corrosion

* Local melting-recrystallization

* Laser and e-beam welding

* Additive technologies and 3D-printing
* Plasma-surface interactions

Materials

* Metals, industrial alloys

* Ceramics

* Biocompatible composites

Technigues
Various types of powder X-ray diffraction,

diffraction microscopy, to a limited extent PDF
and EXAFS
Photon energy 50-80 keV

Goals: R
- The beamline should be seamlessly integrated into the
education process
- The beamline should be routinely operated by students
during their practice work or thesis preparation (user
friendly and safe)
- It should promote innovative activity being able to readily
accommodate designed auxiliary equipment for testing

= i



Beamline 2-4 “Bel-SR” e K_l,/] D
(in a collobaration with National Academy of Sciences of -
Belarus)
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Diagnostics of nanoelectronic devices with coherent X-ray beams
at record-high spatial resolution

Total length of optical scheme ~140 m
Diffraction-limited focusing with short-focal-
length CRL & uKB mirrors

Techniques: lensless X-ray microscopy,
coherent diffraction imaging, ptychography,
tomography, X-ray fluorescence 3D-mapping

Target spatial resolution: 1 nm

Design similar to NanoMax of MAX IV, Carnauba of Sirius



Beamline 3-3 “Protein” CKND
Highly automated macromolecular crystallography o

(including serial crystallography) with MAD phasing optlon

OH (com mon)

Source: two canted undulators to serve side and central branches
Diamond splitters as monochromators for side branches
DCM for the central branch

Robotic sample changers

Design similar to MASSIF (ID-30) of ESRF-EBS



Beamline 3-4 “Single crystal” CKNOD

High-throughput small-molecule crystallography. Emphasis on
mlcrocrystals extreme conditions, time resolved and pump- probe
P 93209 experiments '




Beamline 3-5 “Spectrum” ‘ CKNOD
Multifunctional X-ray spectrometer operating in soft & tender X-ray ranges —
(0.1-15 keV) with variable linear/circular polarization INSTITUTE

OF INORGANIC

Techniques: XPS/HAXPES, XAFS/XMCD, XES/RIXS —

@i
N

Source: two canted helical undulators generating soft and tender X-ray )

SIBERIAN BRANCH OF
RUSSIAN .f'\_'.'.f".L‘.I:l‘-'IT OF

beams misaligned by ca. 2°
Two independent optical systems guiding the soft and tender beams to a
common focal spot on a sample

Design similar to:
EMIL at BESSY I NIST Soft and Tender X-ray Spectroscopy and

1 rrevac | Microscopy (SST) beamline at NSLS |l

/,/ Soft and Tender Beams Together — 100 eV to 7.5 keV
/ A Existin: g U7A NEXAFS/XPS Endstation
/ *Soft X-ray NEXAFS microscope’ Ngh throughput(x10 NSLS) /insitu
3 ‘ « SBIR Phase 3 ARRA funded * world class detectors
Re O under dev: ent at NSLS
B R O 3 * micron sc solution High Pressure +
40 .o*g“‘«w B o aidlpe Insitu NEXAFS
N ) i
> @%4 w " and Emission 'i'F‘ ~ 2
s ' ! S
O N (o e 5 ok o &
wv"' R/ S 4 “! Pl o’ Soft Branch - 100 to 2200 eV i 4 - M
Y AR | T
> % gy * T |
A ,& < g\ P £ l m A XPS/HAXPES microsco pe
: '064", 27— K 3 ‘j m} + SBIR Phase 3 funded
), ‘IQGDL QlC T}L\;‘ « under development at NSLS
i - S 0 OPRTAE M « nano-scale resolution
Sample sizes T astl g | P \fg‘%» J8 A High Pressure Bl and e
11 x 11 mm?2 e HZ@ e % B Y R Insitu NEXAFS SER2nd tnder beants
’ N ‘e, N, e
25 x 25 mm? Loz < ) ‘(5‘:‘* oo Tender Branch - 110 7.5keV  gyisti i
50 x 50 mm?2 : @,/ & NSLS-II ender Brancn - 110 /.0 ke Existing X24A HAXPES/NEXAFS Endstation
100 x 100 mi - y « high throughput (10x NSLS) / insitu
el Canted Undulator Pair + world class detectors
wafer

« soft and tender beams



Beamline 3-7 “Gamma-2”
Mossbauer spectroscopy of exotic nuclei (other than >’Fe)

Nuclides  Natural abundace (%)  Energy (keV) Half life (ns)

) ===
<{ “uay
a0 0.0117 29.8299 424 o \
m ‘
W Ny

CKNOD

3 Fak 4+

ISSCM

Institute of Solid State

: 57Fe 22 14.412497 [23] 983
Nested back-scattering s o e Chemistryand

BGe 173 68.752 1.74 echanochemistry
channel-cut monochromators .;° o 1
: PRu 12.7 89.68 20.5

fO rm p roved ene rgy 119gn 8.59 23.8795 [25] 18.03 il i
res Ol u tion 121gy 5736 37.133 3.46 Synchrotron Radiation Méssbauer spectrometer

125Te 7.139 35.4922 1.48 Vacuum chamber g '

, " 127 - Detector

Isotope Energy (kel) Reflections Resclution{meV) L o il e {HE"”DW CWOStat} —

- dXe 264 39.578 0.97 X-rays- . Clectrons .
1817, 6,21 Si311-5i511-5i511 10.5 E 1330 100 80.9974 6.28 SR ﬂ i [W‘
e 14.41 Ge333-5i975-51975 0.8 : :ZNd 83 725 0.72 B — ~« l transducer |

T PRETRIE ' Sm 138 22.507 7.12 -, I
14.41 §511-Si975(nested) 25 1t -
T o Slgg 478 2154149 26] 96 Sample | Oscillationsin Scalterer
14.41 5i511-5i975( nested) 35 | issgg 2484 gl o (YbB.,) Doppler velocity (YbB,,)
151, 21.54 Si422-5i12 12 Blnested) 1.7 . l61Dy 18.9 25.6515 20.1 b
199G 72.51 5i22-5i16 8 B{nested) 16 : 168, 26.8 79.804 1.88 Scattering Absorption
: : 169Tm 100 8.4103 4,08 : : _ : .
Mgy 23.87 Sid1-5i12 12 12(nested) 1.6 Py Sk i 19 Signals: : Profile
Al 29.83 Sine0-5i22 140 2.6 : 176 4 5.206 88.351 1.43 + |
5Te 35.49 abla05 9 1-10 68 17 | BB Ta 99.988 6.214 [27] 6050 2
o 18w 14.3 46.4839 0.188 ok 22
Lelgh 37.13 Sid44-5i12 12 B 1.7 1890 16.1 36.202 162 Ry P_,-“ S
193 62.7 73.044 6.09 L= j =
|97Au 100 77.351 l'gl ‘.........'L
L P 13.18 32.138 0.1 Velocity

Design similar to BLO9XU of Spring-8 U bl sl 2




2"d phase beamlines @ HF-BMs

BL Name Source Energy range & Techniques Applications Features Group
Code
2-2 NSU HF-BM Assortment of X-ray techniques Scattering- First familiarization with SR techniques and Simple and reliable to design for | Education
Spectroscopy-lmaging in basic configuration equipment, history of science, bright visual students, efficient inclusion in
10-40 keV experiments in biology, physics, materials educational process
science
3-1 Isotope HF-BM XRD, EXAFS, SAXS, Fluorescence Analysis, Tomography | Nuclear medicine and radioecology Separate building with special Special environment
BLA1_3H 10-40 keV security and radioprotection
3-2 Vector Image HF-BM Medicine-oriented high-throughput computed Elaboration of pharmaceutical dosage forms | The same building as 2-1, Special environment
BLA3_3H tomography of small and medium-sized mammals and preclinical tests (vaccines & antiviral Biosafety level BSL-3
with absorption (I-, Ba-, Xe-, or Gd-based contrasting | drugs)
agents) and phase contrast) o
30-50 keV lj
3-8 SAXS HF-BM Basic SAXS techniques, including ASAXS and GI-SAXS Nanomaterials, catalysts, colloids, protein Assortment of special cells: Uninterrupted
BLA16_3H 5-35 keV solutions flow-through capillary, operation (spare
rheology, mechanical resource for 1-2-4)
deformation
39 XAFS HF-BM Transmission & Fluorescence yield XAFS Catalysts, functional matterials, Li-ion Reactive cells for in situ and Uninterrupted
BLA2_3H 2-35 keV batteries, etc. operando modes operation (spare
resource for 1-4)
3-10 | High-precision X-ray | HF-BM Small-molecule crystallography aimed at Fundamental theory of chemical bonding, Careful incident intensity Uninterrupted
crystallography BLA14_3H reconstruction of electron density maps with structure-reactivity correlations control for increased accuracy operation (spare
multipole refinement and topological analysis within resource for 1-2-3)
Bader AIM theory
5-35 keV
3-11 | Surface HF-BM X-ray reflectivity, GI-XRD, GI-SAXS, Crystal truncation In situ monitoring of functional film growth lon-plasma deposition unit Methodical
BLA4 3H rods included development
5-35 keV
3-12 | Development (hard | HF-BM Optical element testing, metrology, feasibility studies | In-house instrumentation development Robust and flexible design to Technology
X-ray) BLA15_3H of novel concepts meet various requirements

£_25 kal\/
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Beamline 2-1 “Novosibirsk state university (NSU)” D

WarSiTy
*THE RE .&L S(_ LNCE

Flexible simple-in-operation education-oriented beamline

with an assortment of optical and detecting equipment to

setup various experiments in diverse scientific fields -}x ll rsk
Physics: radiation interaction with matter

Chemistry: atomic structure of newly synthesized
substances

Biology: internal structure and functioning of living
organisms

Geology: element and mineral (phase) composition of
rocks

Ecology: quantification & speciation of industrial
pollutants

Engineering: principles of operation of X-ray optical
elements and detectors

History of science: bright visual experiments
demonstrating basic principles and phenomena in natural
science

Information technology: automation of experimental

equipment, bulk data stream processing

wurlw




Beamline 3-1 “Isotope” CKU CDM‘

Synchrotron diagnostics of radioactive materials for solving

problems related to atomic energy, nuclear medicine, and
radioecology

* Novel matrices for long-term storage of Separate restricted access building

spent nuclear fuel NNECR
"\\\{‘\‘\l\ " N

SR
* Efficient selective extraction of specific "Q’i\}\

isotopes from nuclear waste for recycling Ve o / R
f ) v-"l ,l~

* Speciation of adsorption forms of
transuranium elements for understanding
their natural migration

* Novel radiopharmaceuticals

Technigues: XAFS, XRD, X-ray fluorescence analysis,
to a limited extent SAXS and tomography

Design similar to BM20 (ROBL) of ESRF-EBS



Beamline 3-2 “Vector Image”

CKMNO|

(under design in a collaboration with State Research :
Center of Virology and Biotechnology VECTOR) 52\

Computed tomography of infected small (mice, rats) and medium-sized I ,?F—.- /
(rabbits, guinea pigs) animals with 30-50 keV photons " - /4

* Edge-enhanced absorption contrast optimized for contrasting agents
containing |, Xe, Ba, Gd
* Phase contrast

Problems:

Elaboration of practical dosage forms and targeted delivery systems

Physiological response to therapeutic procedures TE—— Lok
Functional Lung Imaging during HFV in Preterm Rabbits

Comparative analysis of disease progression without and with antiviral st o st o b e et O i
treatment

Goals:

Facile one-button operation by non-X-ray specialists

Full-field view without scanning

Real-time movie at rates coupled with physiological processes (breath, heart

beating, blood circulation, etc.)

Fast-switching two-color beams for digital subtraction Design similar to SYRMEP of Elettra




2"d phase beamlines @

LF-BMs

BL Name Source Energy range & Techniques Applications Special requirements Group
Code
2-5 IR nanoscope LF-BM BLA1 1L + sSNOM (Bio)polymers, carbon nanotubes, single- | A special photon extraction chamber with Methodical
ER from IR microscopy molecule magnets the first mirror target acceptance of 18x80 development
neighboring BM Magneto-Dipole spectroscopy mrad? (VxH) followed by multiple periscope
mirrors
3-13 | Development LF-BM LF-BM Metrology, feasibility studies of novel In-house instrumentation development Robust and flexible design to meet various Technology
(soft X-ray) BLA9 1L concepts requirements
0.1-1.2 keV
3-14 | Magneto-optics | LF-BM BLA7_1L Resonant reflectometry near M-edges of In situ control of magnetic film growth PLD/CVD-deposition unit and cryomagnetic | Methodical
3d transition metals based on MOKE cell included development
3-15 | Optical beam LF-BM BLA12_1L E beam dynamics & emittance monitoring Feedback with accelerator control A fast-operating imaging detector inside Technology
diagnostics frontend
3-16 | Metrology LF-BM BLA14_1L Absolute measurements of optical Metrological attestation and absolute Two replaceable sets of optical elements Technology
constants (absorption, reflectivity, calibration in EUV, soft and tender X-ray based on PGM and Si crystals
luminescence), detector sensitivity ranges
calibration 0.01-5 keV
3-17 | Control of LF-BM BLA11 1L Shape & roughness control, focusing Acceptance testing, in-house A large optical table with various high- Technology
optical elements performance, wave-front preservation development of X-ray optical elements precision positioning mechanics to adopt
quality (mirrors, CRLs, multilayer structures, various measurement schemes
2-6 keV crystals, etc.)
3-18 | Lithography LF-BM High lateral resolution lithography 0.3-6 Microfabrication Two independent instruments with a Technology
keV common optical scheme
High aspect ratio deep lithography 3-12
keV
3-19 | Flame LF-BM Molecular spectroscopy in the gas phase, Studies of radical-mediated mechanisms A special reaction gas chamber included Methodical

coincidence spectroscopy (photoelectron-
photoion, etc.)
0.01-0.9 keV

of burning and pyrolysis processes

development




Beamline 2-5 “IR nanoscope” CKNDO

IR
IR front-end « focus Techniques:
2.5m
M1 : cylinder e s-SNOM
0.7 m, 9.6" o
* |R spectromicroscopy
om * magneto-dipole spectroscopy

BM:p=5.28m

Wavelength range:

|
o ca.2mm-—1pum

trajectory

Electron
trajectory

Extraction of BM and edge

L. M2: cone
radiation meridional reflexion
1.25 m, 45° :
MU I UEIEeCIOr - oy Beamline
Primary Optics

AFM Tip s’ 12
Sample

/ —
ZN
Beamsplitter

Reference Mir%

Parabolic Mirror

Design similar to MIRAS of ALBA, 22-IR of NLSL-1I, IMBUIA of SIRIUS



Group of beamlines “Methodical development”

Chemical state mapping

Beamline 2-5 “IR nanoscope” _
Beamline 3-5 “Spectrum” (soft & tender spectroscopies,
variable polarization)

Beamline 3-6 “Soft X-ray nanoscope” (water-window ™. T

STXM and PEEM)

Beamline 3-7 “Gamma-2” (Mdssbauer of exotic nuclei)
Beamline 3-11 “Surface” (real-time monitoring of thin
film formation via ion plasma deposition using GI-XRD, &
GI-SAXS, X-ray reflectivity, and CTR) e
Beamline 3-14 “Magneto-optics” (Ultrasoft reflectivity, ===
T-MOKE effect)

Beamline 3-19 “Flame” (Molecular spectroscopy of
burning and pyrolysis products in EUV & Ultrasoft

ranges)

Lnsaglig
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CKND

Group of beamlines “Uninterrupted operation”

Beamline 3-3 “Protein” (MX)

Beamline 3-9 “Single crystal” (small-molecule Xtal) 100%
Beamline 3-8 “SAXS” i ama)
Beamline 3-9 “XAFS”

Beamline 3-10 “High-precision X-ray crystallography” (small-
molecule Xtal)




Group of beamlines “Technology”

Beamlines 3-12, 3-13 In-house instrumental
development and testing

Beamline 3-15 Real-time e-beam optical
diagnostics

Beamline 3-16 Metrology (absolute calibration of
detectors over wide spectral range)

magnified image

: : Visble ligt s/ | |
I f | ax | L | K
CRL focus sample detector Aignmert / L
b) d ¢) optics
: Patterned

CKHNQD

Beamline 3-17 Control of optical
elements (shape & roughness,

focusing performance, rocking

curves, dislocation density, etc.)

Beamline 3-18 X-ray lithography
(high-lateral-resolution @ 0.3-6 keV
and deep high-aspect-ratio @ 3-12
keV)

Xsays
Supporter

membrane




Frontend

Typical length of optical scheme ~60 m
(~30 m downstream to frontend)

Engineering infrastructure
- Compressed air

- DryN,

- Deionized cooling water

Nominal electrical power ~55 kW

Default configuration

Optical hutch 6x4 m? (35 m from the
source)

- Frontend exit window

- Entrance slits

- Beam position monitor

-  Monochromator

- Beam position & intensity monitor
- Focusing element (mirror or CRL)

- Monochromatic beam shutter

- Bremsstrahlung stop

All elements are on bulky granite
base blocks to suppress vibrations

Experimental hutch

Experimental hutch 6x4 m?
(55 m from the source)

- Beam-forming slits

- Final focus lens

- Beam position & intensity
monitor

Sample stage

- Detector system

All elements are on a common
optical table



General
scheme:

Main accelerator
building and
satellite buildings
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Conclusions & Outlook

The list of 2"9-phase beamlines is still under discussion
and reconciliation

Many beamline teams are in the premature state
New ideas and recommendations are cordially welcome!
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