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Kurchatov s Synchrotron Radiation Center

2007-2009

Experimental hall area, m? 4 850
Office area, m? 4 643
Total surface, m? 16 756
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Magnetic system of KCSR main ring includes:

—— - family of 24 bending magnets (the supply current of the
bending magnets varies from 1270 A up to 7200 A,
it determines the machine energy).

- -6 Tamilies of 72 quadrupole lenses (the currents of the
quadrupole power supplies vary from 80 A up to
760 A depending on the family and the energy).

- 2 families of sextupole lenses for chromaticity
correction (the currents of sextupole power
supplies vary from 0.4 A up to 8 A).

The process of energy ramping between
injection energy 0.45 GeV and

working energy 2.5 GeV

takes 2 minutes and 40 seconds,

beam losses doesn’t exceed 2 — 3 %,
betatron tune shifts are less than 0.015.
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A
Mb Main scientific directions

 Nanodiagnostics and material science (nuclear structure, macromolecular
structure, nanofilms, heterostructures, superlattices, nanoclusters, low
dispersive materials, quantum points, radiating defects, carbon
nanostructures, nanocomposites and so forth)

 Nanotechnologies (molecular and beam epitaxy, equipment Lengmuir-
Blodgett and so forth)

« Biotechnologies (a protein crystallography, bioorganic films on a liquid
surface and so forth)

* Microsystem equipment (LIGA — technology). Basic researches (materials at
ultrahigh pressure, "space” crystals, x-ray optics and so forth)

* Live systems and nuclear medicine (new methods of medical diagnostics,
supramolecular structure of biological tissue and liquids and so forth).

* Double technologies (nondestructive control of responsible products,
judicial examination and so forth). Metrological providing of
nanotechnologies (spectroradiometry, metrology of layered structures and
so forth)



Statistics of work of SR Source
for users, 2000-2013.
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i
‘J’ Operation of KCSR SR source in 2013-2014 (1/2)

Jan.-Dec. Jan.-Dec. Jan.-June Jan.-June
2013 2013 2014 2014
Parameter SIBERIA-1 SIBERIA-2 SIBERIA-1 | SIBERIA-2
Total operation time, hrs 3213 3480 2371:18 2371:24
EXPERIMENT
Duration, hrs 168 2257 42:39 1074:03
% re_lative to total operation 4% 50% 20, 46%
time

Max. current, mA 260.6 111.6 299.5 127.7
Average current, mMA 61 37.6 116.6 46.0
Max. Life time at 100 mA, hrs 3.5 42 2.0 38.5
Max. Life time at 50 mA, hrs 4.7 79 1.2 51
INJECTION 13% 10% 10% 5%
Tuning of facilities 17% 34% 24%
Duty mode (other works) 23% 54% 25%
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Modernization of SR Source
Systems in KCSR, 2007-2014

1. Improvement of consumer parameters
of KCSR SR beams:

Photon flux increasing, by an accumulation of
large electron current (stable injection;
feedback systems to suppress instabilities)

°* Long Lifetimes of the electron and photon
beams (good vacuum conditions);

e Atime and space stability of the photon flux
(thermo-stabilization, power supplies
stabilization, photon beam feedback systems);

 Enlargement of spectral range of SR source
based on new insertion devices installation on
Siberia-2 storage ring.

2) Reliability of KCSR technical systems
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» Output cascades of two RF
generators were modified and tuned

(contract with BINP, Novosibirsk).

January 2014.

 RF generating lamps GU101A were
changed by the new type generating

lamps TH781 (6 powerful tetrodes,

delivered from THALES, France) with

pyrolitic graphite grides.
 Warranty period of service of 3500

hours.

Siberia-2 RF system modernization
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8
‘: Creation of

2 new 1 mks pulse generators for SIBERIA-2 inflector and
preinflector, (installed in 2012)

e The Aim:

to exclude the time instabilities of nanosecond generators operation, related
with high voltage gas discharge tubes (with N2 filling, the balloons, pressure
reducers) , high voltage cables filled with elegas (SF6) at high pressure.

New pulse generators based on
resonance circuit and the thyratrons
TPI1-10k/50 as switches.

The main feature of the new system is
that the particle beams are deflected
only by magnetic field instead of  TIHA-Tmn TMPaTPOHOB
electromagnetic field of travelling wave  TlareHT P® N2 2089003 00O

: . : C e MnynbCcHble TexHONOrMm», PasaHb
as it was in previous injection scheme.

. . . TupatpoHbl TIN-TunNa npegHasHayeHb!

To obtain reqwreq deflection anglle the 117 KOMMYTaLWi TOKOB B FAECATKY KA.
pulse current amplitude should be in the npu:
range | = 0.7 - 1.3 kA on the each plate  “HanPmxeHusax Ao 50 kB

. ) . ) -C BpeMeHeM pa3BuTus paspsga 1-5 Hc;
of kicker in accordance with magnetic -KNTTEpoMm 0.4 He;

field calculation. -BpeMeHeM BOCCTaHOBMeHNs meHee 0.6
uS
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inflector and preinflector,

Operation of 2 new 1 mks pulse generators for SIBERIA-2

2012-2014

Advantages: Simple in servicing; Quickly tuning; Stable operation;
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Long life time of thyratron TPI; No gas filling is needed (SFe — nitrogen)
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The current pulses on kicker and
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Phase trajectory of stored
beam at the injection moment

Results
Real injection efficiency up to 70%
Much more stable injection process

For more than two years of new
generators operation no significant
maintenance had been carried out.
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w
Creation of

The new microsecond generators of pulse tension for
the injection systems of KSSR, 2014

In commission stage:

5 powerful microsecond generators (3-10 kB, 5-15 kA, 30 — 100
MKc ) for feeding input and output septum magnets ( 0.5-3 T).

8 microsecond generators (0-800 B, 200-800 mkc) for charging
the forming lines of nanosecond generators of:

- linear accelerator electron gun (1),
- Preinflector (1), inflector (1) and deflector (2) of SIBERIA-1,
- Preinflector (2), inflector (2) of SIBERIA-2.

- The switches are based on the thyratrons (Riazan,
“"Pulse Thecnologies, Ltd.”, 2012)

15



‘;’J’ New precision current sources for the correctors
“Marathon Ltd”, Moscow, KSSR, 2012-2014

*The new system of 269 precizion current sources to fill the orbit /
trajectory correctors, including 225 bipolar 6A units and 44 unipolar
(6A, 20A) units, and the software for its control, are made.

orbit and photon beams on experimental samples.

A replacement of old correcting sources by the new ones starts and ——
is under way. Current stability:
Major challenge is to stabilize the position of the electron 2.5E-4
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New equipment installation on
SIBERIA-2
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:

New Electron beam diagnostics
on storage ring Siberia-2. 2013-2014

System "Orbit” for electrons equilibrium orbit
measurement (KCSR and LIBERA, Slovenia, 2012r).

Feedback system for suppression of coherent
betatrone oscillations. (KCSR and LIBERA, Slovenia,
2012r).

System of broadband feedback for suppression of
coherent synchrotron oscillations. (LIBERA, Slovenia,
2012r).

SR beam line and station for optical observation of
an electron beam (KCSR and BINP, Novosibirsk,
2012-April 2013).

18
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‘ New System "Orbit”, 2012-2013
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ON-LINE ORBIT CONTROL WITH “OCELOT” AT SIBERIA-2

1. Simulation of closed orbit displacements and its correction with OCELOT
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Simulation studies of
orbit correction
strategies on a virtual
machine model,
integration of the
software into the
control system and
experimental results.

Orbit correction of real
facility on the 2.5 GeV. RMS
of vertical orbit distortion is
about 40 ym after correction.
For horizontal plane
situation is worse because
of the irregular spacing in
betatron phase and the lack
of correctors and BPMs in
horizontal plane. Currents of
some correctors must be
more than 13 A when
maximum possible sources
current is 5 A.
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I',' The layout of Siberia-2

Longitudinal RF kicker (2013, KCSR
feedback systems g (2013, )

According CMBIs theory, a complete set of frequencies of all coupled-bunch modes are
located within p*fRF and (p+1/2)*fRF, where p is any integer and fRF is the RF frequency of
. . . the storage ring. So we can set the central frequency of the kicker cavity at (p+1/4)*fRF.
(April 2012, Libera, Slovenia) Calculation
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Il I KCSR+BINP SB RAS

Transverse beam sizes precise

’ - measurement system
SE intensity measurement system ¥

with turn-by-tumn temporal resolution
in all separatrices

Beam dynamics TV
monitoring system

The measurenient system of transverse
bunch sizes and bunch relative
displacement 1n radiation point

Special software

Turn-by-turn beam transverse cross-section measurement system serves the purpose of
measuring x- and y- distribution of electron density within a chosen bunch. betatron and
synchrotron oscillation frequency (defined by way of Fourter analysis of bunch dipole
oscillations triggered by kick) as well as mvestigating x- or y- dynamics of beam shape m a
chosen separatrix. The system comprises a mieasuring linear photo-receiver based on 16
avalanche photodiodes. optical attenuator and lens.

beam image

""" . T anc

e

16 element avalanche
photodiode array

S Diagnostic systems of optical observation station

Bunch longitudinal sizes
measurement system

Turn-by-turn beam transverse cross- e
section measurement systam
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Block-scheme of the optical observation station measurement part at SIBERIA-2 storage ring-
Transverse beam sizes precise measurement system based on the double-slit
mterferometer serves to measure bunch transverse sizes with resolution 1 pm.

SR intensity measurement system with turn-by-turn temporal resolution in
all separatrices contains an avalanche photodiode functionmg as photodetector.
For the increase of diagnostic dynamic range a discrete optical attenuator DOA1 15
used which consists of a set of neutral light filters with attenuation rate ranging
from 10 to 10° with a step of 10.

The measurement system of transverse bunch sizes and bunch relative
displacement in radiation point contains CCD-matrix which can operate in
continuous and pulse modes. The result of computer processing of signal from
CCD-matrix 15 a visual two-dimension image of electron beam cross-section. x-
and y- curves of electron density distribution withm beam, FWHM, position of

electron beam centre. ‘ : e e

Beam dynamics TV monitoring system based on a TV camera is used for
transferring the electron beam cross-section image to the video monitor.

Bunch longitudinal sizes measurement system includes dissector tube with
electrical focussing and deflection, DOA4 and mark projector. Dissector tube is
also used for the diagnostic of longitudinal multibunch mstability caused by
electron bunches mteraction with high modes of cavity electromagnetic field.

focussing electrode

S [EET

photocathods anod deflacting plates elecirns

dlnpsagm  diiedes  collector

Len,

Special software will allow for automated monitoring and control of electron beam parameters. Graphical user mterface will enable
the operator to control system operation modes. to change the detectors parameters. fo scan. to process and to archive the data.



First experimental results

2

on optical observation station
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First experimental results
on optical observation station
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h New Control System (KCSR, RT-Soft)

PURPOSES

Replacement morally and ﬁhysically worn-out equipment KAMAK
on modern equipment in the VME standard.

Integration into operating SAU of the new processing and
scientific equipment with the built-in controllers.

Creation of a local network of management on the basis of the
standardized software solutions of the SCADA type.

Structure of Modernized Control System
CS includes 5 branches of management:
- injection part of a complex (Linac, "Siberia-1" and EOKI, EOK-2);

- Siberia-2 storage ring;

- diagnostics of an electron and photon beams;
- vacuum control;

- thermo-control.

Each branch of management is conditionally subdivided into the
top and bottom levels, server level and the periphery (fig. 1).



A
VbNew Control System (KCSR, RT-Soft)

In 2010 purchases of the modern electronic equipment are realized, the
specialized laboratory of automation of a complex.

CS is subdivided into the upper and lower levels, server level and the
periphery.

The lower level of CS realizes collection of diagnostic information and
execution of control algorithms by executive systems of accelerator
complex. It includes trunk-modular equipment in the VME standard and
controlling equipment with the built-in processors working under control
of OS of the Lynx OS type. This equipment is connected to server level
Ethernet or CAN communication lines.

Server level of CS includes application servers and the server of
management system of a database (DBMS). At this level it is
implemented: general control algorithm and UNK monitoring; a data
interchange with processor modules of the VME standard, with CAN
controllers and with an automated workplace of operators; recording of
sessions of operators; information storage in DBMS; information
representation on requests of users; self-diagnostics of operation of CS.

The top level of CS includes an automated workplaces of operators and
other users. The full-function monitoring system and controls -
CitectSCADA will work at the top level. The software of CitectSCADA
allows to provide: visualization of processes, automated workplace
control, tracing of systems in real time in a graphic look and access to
contemporary records, preparation of the detailed reports, execution of
the sub-programmes developed on CitectVBA and CiCode.



New Control System Structure for accelerator

complex of KCSR
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KSRS magnet system control
KSRS control system is the

multilayer and multiprocessor
design consisting of three levels:
executive, server and operator.

All equipment is connected by
two local area networks:

public and technological.

» Public LAN

Upper level: - \

- operator’s workstations, OPERATOR LEVEL SERVER LEVEL
- facility users PC.
SCADA Server

Server level:

Technological LAN

Database Server

- application servers, e e M R '

N
- database server M . i’|
(which are operated under EXECUTIVE LEVEL ‘
MSWinServer). 3 4 Magnets and lenses

power supply units

Executive level:

- magnet system controller
(NI platform)

- embedded controllers in

power supply (which operates
as a node of CAN field bus).

Magnet system controller




The users applications software.

=...._||_._._.._ i

G i

2k
=2
a0

=T = ) Creation and edition of regime tables. |

The technical status application:
- presents system parameters on the screen,
- creates a color waming and a sound alarm in
case of a deviation from a normal mode of

operation,

Specialized tool kit was
developed for adjustment
and calibration of power

supphe's




R
SR beamlines and SR Stations

e BbiBoa Kyp4aTOBCKOINro MCTOYHMKA CUHXPOTPOHHOrO
M3J1TYYeHMA Ha KaYyeCTBEHHO HOBbIU TEXHNUYECKUM
YPOBE€Hb CBfi3aH:

e C r10c/s1e40BaTe/1bHbIM YBEJIMYEHNEM KaHas10B BbiBoga CU kak
M3 [MOBOPOTHbIX MAarHUTOB, TaK MU U3 Crieynaan3npoBaHHbIX
n3/1y4aTesieil — HOBbIX BUITJIEPOB U OHAY/ISTOPOB;

® C pacuIMpeHNEM napkKa 3KCrnepuMeHTasibHbIX CTaHLUMN U
NCC/1e0BATE/IbCKO - TEXHOJ/IOMMYECKNX KOMIT/IEKCOB
(peCYpPCHbIX LIEHTPOB).

o PacuimpeHuneMm Kpyra peliaeMbix rnpobsem

30



'-!-'J’ December 2007. The installation of
Superconducting Wiggler: B=7.5T,
19+2 poles.

Fhoton fhy BI, 3-5-7.5T 19-poles SCW
¥ 1V
10711070

110" g mEER R
% M yiel :.____; L '-_\ 3
& N i : N\
E Wt 107 \ "‘
IR = ars : SR
g il W
. AN
SRR
il
110" 0.1 1 10 100 1-10°
MPSCW: NbTi coils o Photon saergg, kel 297,
E=2.5 GeV, 1=0.1-0.3 A SR Spectral Flux from 3-5-7.5 T SCW
B=3-75T, Npoles=19+2 and 1.7 T BM. E=2.5 GeV, |=0.1A
Awig =164 mm, Eph crit. = 31.2 keV SR Beam lines of 19-poles 7.5 T SCW:
Flux = (1014-10"2) ph/s/0.1%BW 1. RSA: (-17 + 1) mrad;

Eph=5-200 keV, Ox max=+23.5mrad 2- EXAFS: up to 65 keV,

_ Ac = 0.4A , P =940 W/mrad, (0 £ 1) mrad;
Ptot (100 mA) = 36.5 kW 3. RS-MCD: (13.3 + 1)mrad



SR power from (19+2) poles SCW in 1 mrad of
a horizontal angle as a function of this angle:
E=2.5GeV,I=0.1A,B=7.5T

dp| 1. 122-E* GeV -B_ T -IA ;\/1— ® 9 N .
d® nrad |
W/mrad
U 1 2
1. ©0=0.0 mrad, EXAFS teoot |
Bo=7.5 T, €c0=31.4 keV HHJ\
P=940 W/mrad 800
~ Y
1. ©1=13.3 mrad, RS-MCD 600 \
B1=6.2 T, €c1=25.7 keV \\
P = 760 W/mrad 400
2. ©2= 17 mrad, RSA
B2=5.2 T, £c2=21.5 keV 200
P=650W/mrad 0
0 5 10 15 20 25 mrad

= (x)



i
% X-ray beam from 7.5T SCW on an exit of
three beamlines in an experimental hall of

Siberia-2

SR for the stations:

RS-MC Hard X-Ray RSA
(EXAFS)
1 0 -

Channel 1.4.3

06/25/2011 14:13:04 062542011 14:13:04 06/2572011 14:13:04

o | WE |




PeHTreHoonTnYeckasa cxema CTaHUMMN PEHTFeHOCTPYKTYPHOro
aHanun3a «PCA» Ha 6okoBom ny4yke K1.4-3 CI1 7.5 T Burrnepa
w Hakonutensa «Cubupb-2».

E1.21.3 4zl

M1M2Z- morechromator crvsiais;

D123 4-detectors of et position

Cl-condersor murmor, CL-toensing mimran;, MK MK2-
meoiakes; R-collimator, LTD- |ow fsmperature device
Ob- =ample; Mlc-microscope; 1- CCIY detectror;, -
pkclined s (28, @b hovizonal axes.

AnemMeHTbl hOpMUPOBAHUSA MOHOXPOMATUYECKOro nyyka:
cerMeHTUpoBaHHOe n3rnbaemMoe 3epKano-KoHAEHCOopP; OBYXKPUCTaNbHbIM MOHOXpPOMATOP
(1,-1) c carnTTanbHbIM U3rMOOM BTOPOro KpUcTansna; cerMeHTMpoBaHHOe (hokycupyoLiee
3epkano ¢ n3rnbom nbesoasuraTesiiMmn, pacronoXeHHoe nocre MOHOXpoMaTopa;
TPV BaKyyMHbIX LLENeBbIX YCTPOMUCTBA; MOHN3aUMoHHaga Kamepa; 6nok ouneTpos;
Tpw getekTopa nosnoxeHus nydka (aBymepHoin CCD-getektop APEX11, Bruker).

YHuBepcanbHbIn ANOPaKkTOMETP - FOHMOMETPUYECKOE YCTPOUCTBO U KOCTUPOBOYHbIN
CTOIM, NOBYLUKA NEePBUYHOrO NMy4ka, MMKPOCKON C BUAeOKaMepou AN LeHTPUPOBKN
obpasua.
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lNMepBbin PeHTreHoBCKUM ny4yok u3 7.5T CI1 Burrnepa Ha ctaHUuun
PeHTreHocTpykTypHOro AHanusa (PCA)

(cTpYyKTYpHbIe nccnegoBaHUA NOSNIMKPUCTANSIMYECKUX MaTepuanoB n
MOHOKPUCTasNJIoOB, BKNO4YasaAs HAHOOOBbEKTbI U MAaKPOMOJSIEKYIAPHbIe
KpucTannbl)

NMy4yok CU nepen 2-x KpUcTtaribHbIM
MoHoxpomaTopom (05-07-2012)

PaboTa ¢ MOHOXpOMaTOpPOM
Ha ctaHuun PCA (vionb 2012)

NMyyok CU nocne 2-x KpuctanbHOro
MOHoxpomaTopa (05-07-2012)



!!,Lb Two new experimental station and SR
beam lines from BMs at Siberia-2, 2014

 “PHASE”- X-Ray precision optic-2 — beam line K2.3 — in
operation with SR beam,

 “PES” - Photoelectron Spectroscopy (PES, ARPES,
NEXAFS) — beam line K6.5 — commissioning study.



I “PHASE”- X-Ray precision optic-2 —
beam line K2.3, 2010-2012

2 3 4
42
Xod nyvel 8 sepmukanbHoU naockocmu
43 - =
1 — =
| |
—
} <9
2x2 mrad 2x3,2 mrad
24000
25300"
32000
*Pasmep Ons crpasok 1.Collimator mirror (in V — direction)
6700 2. Two-crystal monochromator with second
saggital-bend crystal, focusing in H-
direction

3. Focusing mirror (V-plane)

Xod nyyeu 8 20puU30HMansHoU nnockocmu

4. Sample (point of focusing in two planes)

1

M1

2 m m2 3 4

80

Working spectra: 3.5 — 21 keV un 20 - 40 keV



Parameters of electron and photon beams at “PHASA”,
K.2.3 from BM of Siberia-2 (2010-2012)

Transvers electron beam sizes

B, =1.7T,E=2.5GeV, R, =490.54 cm
ox = 305 mkm, oy = 43 mkm

ox = 0.417 mrad, oy = 0.030mrad
Ac =0.17547 nm, €c = 7.0657 keV

Escr(100 mA,1 mrad H) = 11.2 W/mrad.

Power, Watt/ mrad’/100mA

Eph, keV, Phs/mrad?/ Phs/mrad/
(le=100 mA) (0.1%BW)/sec (0.1%BW)/sec
3.5 1.1-1013 0.54-10"3
10 1.03-1013 0.30-10"3
25 0.26-10"3 0.50-10"2
40 0.44-10"2 0.71-10M

40
35
30—-
25-
20-

15

10 +

Photons/mradz/(O. 126BW)/100mA/sec

T
-0,8

1,2¢10" 1

1,0¢10"

8,0x10"”

6,0x10"

4,0x10"

2,0x10”

T
-0,6

T
-0,4

T T
-0,2 0,0
Vertical, mrad

3,5KeV

T
0,2

T
0,4

T
0,6

Vertical, mrad

T
0,8

1
1,0



SR station "PHASA". Sep 2012
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<’l’ SR station "NanoPES» (K6.5, BM) Photoelectron

spectroscopy with an angular resolution (2012-2014)

PES beamline Optical scheme

- Toroidale mirrow M1

- Monochromator unit: flat mirrow M2 and
removal diffraction gratings G (resolution up to
10-4) for the photons (25 — 300) eV and (150 —
1500) eV.

- Toroidale mirrow M3

- Elliptical mirrow M4

Methods and Aims:

° photoelectron
spectroscopy (PES)

* angular resolution
photoelectron
spectroscopy (ARPES)

* near edge X-ray
absorption fine structure
(NEXAFS)

° scanning probe
microscopy (SPM): AFM,
STM

Working vacuum in all
components of the beamline
should be better 10-7 Pa.



b
> SR station “PES”

“PES” beamline in
experimental hall

Toroidal
mirrow M1 in
tunnel of
“SIBERIA-2”

-'_.;,’ Experimental station "PES”

PHOIBOS 225 l Manipulator 4 K load lock J

The radiation after

monochromator at

fluorescent screen
before output slit

? Camera Sample i
Experimental Camera Praparation SPM Aarhus 150



Experimental station “PES”,
K.6.5 from BM of Siberia-2 (2012-2014)

Transverse electron beam sizes
Bm =1.7T , Ee=2.5 GeV, Rm =490.54 cm

ox = 330 mkm, oy = 58 mkm

ox = 0.365 mrad, oy = 0.030mrad
Ac = 0.17547 nm, €c = 7.0657 keV
Esgr(100 mA,1 mrad H) = 11.2 W/mrad.

Eph, eV, | Phs/mrad?/ | Phs/mrad/
(Ie=100 | (0.1%BW/s | (0.1%BW/s
mA) ec) ec)

25 0.56-1012 2.00-1012
500 4.00-1012 4.70-1012
1500 6.20-1012 5.30-1012
1500 7.80-1012 5.60-1012

Photons/mrad’/ (0.1%BW)/100mA/sec

IN
o
]

W
a
1

w
o
1

N
&)
1

10

Power, Watt/mrad’/100mA

Vertical, mrad

Vertical, mrad

9x10"
8x10" 1500{&
1 1000 eV
7x10"
6x10"
5x10"?
4x10"
3x10" 500 eV
2x10"2 - ~
o 1 25eV
1x10" /
0 4
-1x10" T T T
-3 -2 1 0 1 2
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Planed new SR station and SC
Wigglers on Siberia-2

Beam

SCWs

Period, Number | Photon | Experimental stations | Year
line Field, cm of energy
number T periods range,
keV
SCW «Extreme condition
K2.4 (new) 3.3 4.4(4.8) 35 5-40 material study” 2014
SCW «Protein
K3.4 (new) 3.3 4.4(4.8) 35 5-40 Crystallography-2” 2014
K1.4-2 scw 7.5 16.4 10 5-80 | «Hard X-Ray EXAFS” | 2016




e Two 3 T SC Wigglers on Siberia- 2 (2014-2016)
Project parameters of 3T SCW atE =2.5 GeV, |1 =0.1 A.

Beamline K2.4, ,;  Photenflux 37T 69:4-noles SCW, 357 5T 19-poles SCW
K3.4 | ssare
Electron energy, GeV 2.5 T TN
Pick magnetic field at axe, T 3.0 = n 1><1|J“r = ' = ~
Photon critical energy, keV 12.48 % E(s) L : -..‘ \n“-
Photon energy spectrum, keV 5-40 é Ezz A
Magnetic period, mm 44 £ o "}? \11\
Angular divergence o SR, mrad 2.77 HRE
Number of poles: main/lateral 69/4 ot i
Intensity of SR at £.=12.48 keV, 3%1014 o 1 . o _zggrlfmg
ph/s/mrad/0.1%BW (I = 0.1 A). Phaton energy, ke
-B/4 S IE e B4
2o o 0 o | 5

Electron beam trajectory in 3T SC wiggler in H-plane.



"l NMPOEKT
S DKCNnepuMeHTaJibHaA CTaHLUusA
ONA UccrneqoBaHUA BellecTBa B 9KCTPpeMaJibHbIX
ycnosusax (B3Y),
kKaHan 2.4 CIB KypuyaTtoBCcKOro mcrouHumka Cu

Image plate

KoHyc andhpanunm \
OetCan-lWepepa na
cbpaiue

CarmTrankHe NIoTHYTEIA \\\.

KpPHCTann MoHOKpOMaToDa

OBpasall B ANMaIHLIX
HAKOBANEHAK

Mnocxwi KpWcTann

MOHOXpOMaTopa Bropoe seprano Kupenarpura-Basasa,
POKYCUPYET B FOpRIoHTANsHOA NNOCKOCTH

JepKanoc,
thoxycupyoles B
BERTWKANEHOW
MIOCKOCTH
<
Weny MOHOXPOMETHIMPOBAHHOTD MyYKa

Mepsoe 1epkanc Kupknatpuska - Baeaa.
'i \ POKYCHEYET B BEPTHEANLHON NNOCKOCTH

\ OaTiMK B2pTHEANBHOTO Sarsop nyane CH

nonoxeHuA nyska CH

Herounuk CUH



NMapaMmeTpbl cTaHUuuu BIY

«benbin>»> Ny4yok
obnactb sHeprun — 6 — 120 KsB
nonepeyHble pasMmepbl — OT 5 x5 MKM o 1x1 MM

MOHOXpOMaTU4YECKNN NMYyYOK
obnactb saHeprun — 6 — 60 (80) keV
pacxoanmMocTb — He 6osiee 1 Mpaj
nonepeyHbie pasmepbl — 5 — 10 MKM

PeHTreHOBCKME MeToAbl ANArHOCTUKM
[MopowkoBaga andpakuymns

MoOHOKpUCTaNibHasa Andpakumns

Ondpakuyna (aHepro — ANUCNEepPCMOHHbIN MeTon)
EXAFS

dnroopecueHUna B peHTreHOBCKOM aAnarna3oHe
dnroopecueHUMa B BUAMMOM gMana3oHe
ManioyrsioBoe paccesHue
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Station “EXAFS” — SR from 7.5 T SCW of SIBERIA-2,
beamline K1.4-2 (0 + 1)mpad, ic = 0.4 A

Station EXAFS is devoted for:

a) High effective realization of the X-ray spectral - absorption
methods of element consistence researches (XANES/EXAFS),
electron and local atomic structure, and magnetic properties of many
functional materials.

CniekTpockonua B gmnanasoHe aHeprmin otoHoB 5-60 (80) kaB nossonut
paboTatb ¢ K-kpasiMu Takux anemeHToB, kak Cd, In, Sn, Sb, Te (BaxHbIX
B NOMNynNpoBOAHNKOBOM TEXHUKE), a TaKke UccrieaoBaTb BCHO CEPUID
naHTaHonaoB (BMecTO paboTbl HA NnepekpbiBatoLWmMxcs L-kpasx).



Ontnyeckasa cxema
ctaHuumn «EXAFS» , (MYP, XMCD)
kaHan K1.4-2 (0 +1)mpad, ic = 0.4 A

Technological

hutch Measurements hutch

(18500 — Optics hutch (20000-27000 mm) !
20000 mm) (27000-32000 mm)
15 \ 11
1a
........... 5 6 7 8 12 16 18 19
................ I_l [l 17
= R b 192 6 —_— H [l
0] s
Il = ; AN
14 13

KntoueBble KOMMOHEHTbLI ONTUYECKOU CXeMb
* BrIOK HN3KO3HEPreTU4ecknx PUNLTPOB
Konnumupyowee unnuHgpudeckoe 3epkano Si/ULE ¢ HanblfleHHbIMK CriosMH
Rh n Pt, annHa 1.5 m, yrnel nageHua 0-5 mpag
« [1ByxXKpmCTanbHbIN MOHOXPOMATOP C (PUKC. MOSTOXKEHNEM BbIXOOALLEro ny4ka,
2 napsbl kpuctannos Si(111), Si(311), ananasoH aHeprnn OTOHOB 5-65 k3B
 [1IBaxxabl hokycupytowee TopongansHoe 3epkano Si/ULE ¢ aoBonHbIM
HanblineHHbIM crnoem Si/Pt/Rh, gnuHa 1.5 m, dookycHoe paccTtosiHne ~7 M
(r,~4.7-107 mm, r,~32.2 mm), pa3amep nATHa B oKyce 7x1 Mm?
« KomnosntHas pepakumoHHas nnH3a
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Participation of KCSR staff of NRS KW
in RUPAC2012

Session 07. Synchrotron radiation sources and free electron lasers

V. Korchuganov and al. The Status of the Facilities of Kurchatov's Synchrotron
Radiation Source

 Poster session “C”, 09-10-2014
Session 07: "Synchrotron radiation sou rces and free-electron lasers"

— A. Valentinov and al. Horizontal Emittance Regulation at SIBERIA-2

— V.Moiseev and al., Electron Emission and Trapping in Non-Uniform Fields of
Magnet

Session 11. "Control and diagnostic systems*

— E. Kaportsev and al. Modernization of the Automated Control System of
Kurchatov Synchrotron Radiation Source Using Citect SCADA



Conclusion

 KSSR works during 20 Years.

 We always hope on the financial
support of our next modernization
steps.



Thank very much
for Your Attention!
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