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1 SLEGS@SSRF

Laser-Compton scattering

Incident electrons

A. H. Compton
(1892-1962)
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1 SLEGS@SSRF
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O Energy Spectra
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O Properties of Gamma-ray beam

_ HIGS SLEGS

Low energy range High energy range Slant scattering Back scattering

E, [MeV]
1-20 21-60 04-21.1 21.7
E.[GeV] 0.4-0.7 0.7-1 3.5 3.5
AL [nm] 450-1064 190-450 10640 10640
Flux [ph/s] ge-e 108 1057 107
Bandwidth [%] ? 4-18
E, scanning accuracy [keV] 40 14
Emission angle [mrad](6=1/y) 1.27-0.73 0.15
y density at sample [ph/s/mn’] i e
Stability of flux [%] >20 <3
Mode/speed of energy £ /il 6/s
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1 SLEGS@SSRF
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O Research area
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2 Operation & Opening

O For fundamental research

SSRF User Application System

[3 PROPOSAL Proposa

© Todo List
My Proposals General

My Beamtimes

Proposal Title *

-0-beamtimes

Gamma-ray Beamline SLEGS at Shanghai Light Source
& SAFETY TRAINING

Funding Source

& PROFILE

Research Field *

Physics Condensed Matter Physics
Chemistry Soft Condensed Matter
Biological and Life Sciences Macromaolecule Science
Materials Science Medicine, Pharmacy
Structural Biology Other{specify)

https://ssrfwx.ssrf.ac.cn/proposals/en/a/login



3 Typical experiments
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3 Typical experiments

l. 3He 41 neutron detector-FED for (y, n)

Detail parameters of the *He propotional Counter.

Name *He Distance to center [nm] Diameter [nm| Effect length [mm] Gas presure [atm]
Ring-1 6 65 25.4 500 2
Ring-2 8 110 50.8 500 2
Ring-3 12 175 50.8 500 2




3 Typical experiments

l. 3He 41t neutron detector-FED for (y, n)
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Table 1 5
Adjustment of the setting parameters and the resultant detec- -
tor efficiencies.
Settings Offset Efficiency
Threshold +10 42.16%
Pz +1us  42.13% 0 |
Pz -1 us 42.11% . — !
Shaping time - 11 us 42.11% 0 0.5 1 1.5 2 2.5 3

Gain X 2 41.94% Neutron Energy [MeV]




3 Typical experiments

l. 1) Day-one experiment with FED
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See Zirui Hao’s talk for more details Science Bulletin(2025) https://doi.org/10.1016/].scib.2025.05.037



SLEGS@SSRF

[ | stable

| | SsLEGS
|:| Running

O Will Running




3 Typical experiments

ll. n-TOF detector for (y, n)
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https://doi.org/10.1007/s41365-023-01194-3

}/:P%\%aa v

' 18000~ 18 —=— 30 cm away from ““cf
= - —— 100 cm away from ““ct
6000 sigma = 0.5438£0.0012 b e sy rem
14000~ C
o FWHM = 1.2800£0.0035 ns = 14—
» 12000 Rl
e s = I
g 10000F- = of
....... - SDDD:— E 5 L""'h-.._‘
= il
6000 =
4poof- 08—
2000~ Y| =
D- 1 1 L :|||||||||||||||.|.|.|uuu||
> pry o 2 3 r ET) 00 BOO T000 T200 TA00
Time{ns) (hanglch)
(a) (b)

f _ Fig.17 a Two LaBr, time spectra measured using p-rays from 2 Cf. Similar time spectra were accomplished for LaBr, and an EI301 detectors.
ime as a function of @, . The solid lines connecting the experimental data are used to guide the eyes

C— ey

» angular distribution
» Cross section
» branching ratio

' » Giant multiple resonances



3 Typical experiments

IIl. NRF detector The SLEGS-NRF spectrometer is a special experimental spectrometer
) specially used for nuclear resonance fluorescence experiments.

SLEGS-NRF parameters

« 2980 mmx70 mm HPGe (RE= 105%)
.« 2 Clover HPGe detectors ( RE = 22.5%/crystal) _5‘
=1 . 8 3*4in. LaBr; detector =
/ -+ DAQ: CEAN V1730S
i  * Near-spherical layout
.+ Rotation angle from 0 to 360°

laser signal

]
Signal Generator | EESSEa .
) TTLsignal  B& « .
High detection efficiency signal o =5 o
High energy resolution. :



3 Typical experiments

Gamma Imaging

Contents lists available at ScienceDirect

Nuclear Inst. and Methods in Physics Research, A

ELSEVIER journal homepage: www.elsevier.com/locate/nima
Full Length Article . ") .
Gamma Spot Monitor at SLEGS beamline e

Z.R.Hao?® H.H. Xu®*, G.T. Fan®>¢, L.X. Liu®®, Y. Zhang?, H.W. Wang »"¢, W.X. Wen/4,
C.Y. Zu4, Y.X. Yang >, K.J. Chen®®, S. Jin>¢, Q.K. Sun >, ZW. Wang "<

# Shanghai Advanced Research Institute, Chinese Academy of Sciences, Shanghai, 201210, China
 Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai, 201800, China
© University of Chinese Academy of Science, Beijing 100080, China

4 Soochow University, Suzhou, 215006, China

€ School of Physics and Microelectronics, Zhengzhou University, Zhengzhou, 450052, China
fSchool of Physical Science and Technology, Shanghai, 201210, China
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3 Typical experiments

Dt
e Gy O
o

Polarization measurement

(al) (b1) (c1)
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Optical lens 10 10 10
Opaque
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Aluminium E SE S g <
y-rays window Nt 22 25 z
Aluminium B E i = i E
window mirror
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Intensity (arb.unit)
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See Xiangfei Wang’s talk for more details



3 Typical experiments

Polarization measurement (@) 10
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FIG. 4: (a) the polarization direction (AOP) for each measurement point, where the circle with pink represents the
# 1 1/~. A comparison between the experimental and calculation based on QED [52] is presented in (b).
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based on QED [52] is presented in (b).



3 Typical experiments

Electron beam size diagnostics

12 0,: spatial convolution size of laser and electron beam
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4 Upgrades & New LCS

Facility/Project: SLEGSIII
Photon energy: ~ GeV
Total flux : 10° ~ 10*%ph/s

Facility/Project: SLEGSII Research: Particle
Photon energy: ~ 100MeV

Facility/Project: SLEGS Total flux : ~ 10%ph/s

Photon energy: 0.6 — 21.7MeV Research: Nuclear structure

Total flux : 10° ~ 107ph/s
Resolution: 4~15% (FWHM)
Research: Nuclear structure




LCS@SXFEL

15nm1—> 50as

Linac Undulator

3 (((((.

Laser system

e beam with
microbunching structure

FEL process | LCS ——

Electron Energy(GeV)
i i Wave length(nm)
Microbunch generated during the FEL process gth( : e 10
Peak Power(TW) 20 charge per pulse(pC)
' . Normalized
e Electron beams with micro waist size wg(um) 30 emittance(mm mrad) 1

bunch structures and laser
pulses undergo Compton wave length spread (rms) <0.3%  [ransverse size o (rms-um) 65

scattering 1n the interaction Slice energy spread (rms)  <0.1%
) ] Pulse length (rms-ps) 0.03~10
CaVltY: pI’OdllCll’lg ultrafast Pulse length (FWHM), (ps)  1—0.5
_ : Frequency(Hz) 5
gamma-ray pulse trains. Frequency(Hz) 10
oi: 10.48550/arXiv.2503.00899 Pulse energy 0.7 Undulator period (om) | 3.0

Radiation wavelength (nm) 15



LCS@SHINE

™ a £ :, :'_' : ; ;'b.?,," S, { f‘ . | // |
f b .‘~<, 'J ¢£g 7, Jj SoftX'Ray FEL "B H, l ‘
; [~ / m 7"'-4 v.‘.".‘ 3 NS

SXFEL user facnllty

Shaft #1 Shaft #2

Shaft #2
Beam Switchyard
32*88

Shaft #1

Injector

Accelerator
1430m

\ A ly e /
/B Shanghai Synchrotron

o

ET ”? LN .r
( ‘£ Ultra Short Ultra Intense Iaser " 5 ,

Radiation Facility

Shaft #3

Shaft #5

—_—

Shaft #3

Beam Damp
40*30

R —

Undulator

400m

Shaft #4
Near Experimental

mre

Shaft #5
Far Experimental

Beamlme I
205m

An 8 GeV SCRF linac, 3 undulator lines to deliver
photons from 0.4-25 keV, up to 1 MHz pulse train
with pulse duration of 1-100fs

3 X-ray beamlines and 10 End-stations
100 PW super-intense laser facility
Total length 3110 m; 29.0 m underground



LCS@SHINE

SHINE Accelerator and FEL Lines

FEL-11 (0.4-3 keV)

yg‘oFkG\L/m Locmm K - k- el - R -y 4-
e CMO00 CMO02-03 CMO04-21 CM22-75 FEL-1 (3-15 keV)
Buncher 120 MeV 270 MeV 2.1 GeV 8.6 GeV
2.4MeV 12 A 85 A 1500 A 1500 A

FEL-III (10-25 keV)
— A

Beam energy/GeV 8.0 4-8.6 FEL-1
Bunch charge/pC 100 10-300 Photon energy/keV =15 315

Max rep-rate/MHz 1 upto 1 Photon number per pulse @12.4keV >1010 >101
Beam power/MW 0.8 0-24 Max pulse repetition rate/ MHz 0.66 1
Photon energy/keV 0.4-25 0.4-25 FEL-II

Pulse length/fs 20-50 5-200 Photon energy/keV 0.4-3 0.4-3

Peak brightness 5x%10% 101 10 Photon number per pulse @1.24keV >1012 >1013
Average brightness 5102 1X10%3-1X10%* Max pulse repetition rate/MHz 0.66 1
Total facility length/km 3.1 3.1 FEL-III
Tunnel diameter/m 5.9 59 Photon energy/keV 10-25 10-25
2K Cryogenic power/kW 12 12 Photon number per pulse @15keV >10° =194
RF Power/MW 228 36 Max pulse repetition rate/MHz 0.66 1
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Publications from operation
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Since its opening in 2022, a total of 29 articles have been published



5 Summary & Outlook

Cooperatlon

R

e

N2 W BESREI~T
S £ BAR7/7AEHRAR

ternational Atomic Energy Agency \
A

WAL

SR

S 2

o g2 2

a4-=4E

i 2
T

AEW‘ Z.m « Y Bk

/ o Ny Kenan

v2s Hl:l?‘/‘f\u‘.,\ll«»th“-’

V. VVarlamov

uuuuuuu TE OF ATOMIC E NERu .
.
e v
TN From . F SLEG § .
& HmhS s NewSUBARU
\ N
SR Yy 2 7 R
7§ e i Y @) op:nnxs  NFUSUBARU
Zsr”/  PEKING UNIVERSITY

Um\mnﬂaﬁﬁﬂmgmhm .

i mmmﬁ. ) @y f x & 5Pr|ns§8

LEPSI/LEPSII Hiroaki Utsunomiya

,Ta TEXAS A&M

UNI VEKRSITYY



5 Summary & Outlook

SLEGS Team
I(Operation team FuSiA A
| FudanU Y.G. Ma, D.Q. Fang, J.H. Chen, G.L. Ma,
. SARI: W.Q. Shen, H.W.
~ Wang, G.T. Fan, LX. Liu, HH. | S. Znang, J. Zhac, QY. Shou
i Bl ST P, . C0, be. SINAP X.Z. Cai, J.G.Chen, W. Guo, B.S. Huang,
. Xu, Y. Zhang ,
N J. Tian, Y. Fu )
'.'/ ____________________________________ \I/ .
FudanU: CB.Fu,JJ.He, | ANDORA | RUHARRS
' Collaboration | AR MRS, IUERAR, 2
X.G. Deng, B. Zhou _ | \ ‘
"1 Konan U: H. Utsunomiy | IR, AR, N,
i Beijing Normal U: L.Y.Zhang | NewSUBARU: S. Miyamoto || TKTJE, &R, i
. CIAE:  R.R. Xu,C.Y, He | ELI-NP:D. Filipesu, |z, FRK, BEVER, (]
- BUAA: B.H.Sun . Gheorghe | i_ﬁ, l‘% I, AR
- SINAP: J.F. Hu | UofOslo: S. Siem, | F— Ei7j< RN
- IMP: Y.X. Zhao | T.Remstrom 1R.2 %ﬂm EEL/N

~ Shanghaijiaotong U: S. Li | Moscow State U:
: X V. Varlamov
NKRDP /1 ULB: S. Goriey

____________________________________




Summary

» SLEGS, an energy-variable gamma-ray source developed based on the laser Compton
slant scattering of 10.6 ym photons from a 100 W CO,, laser on 3.5 GeV electrons from
the Shanghai Light Source. It produces gamma-rays in the energy range of 0.66-21.7
MeV with a flux of 10°-10’photons/s.

» The SLEGS serves as a multi-functional experimental platform for research in nuclear
science and technology. The research spectrum in basic research to while that in the
application research.

» The SLEGS is already open to international users. Nuclear physicists from all over the

world are welcome to do experiments at SLEGS.

https://ssrfwx.ssrf.ac.cn/proposals/en/a/login
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