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Energy 3.5 GeV

Beam Sizeσx 276.9 um

Beam Sizeσy 12.24 um

Pulse RMS 3 mm

Current 200 mA

Qe 1.44 nC

Emittanceεx/εy 2.59 / 2.59E-2 nmrad

Divergenceηx/ηy 0.207 / 0 m

βx/βy 14.86 / 5.78 m

Energy spread 0.944E-3

Pulse Number 500
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Laser focal spot

e– bunch

γ spot and spectrum @ C3T1
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 Layout
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 Energy Spectra
C3: θcol=83μrad

BGO Detector
SLEGS light 

source

Coarse collimator Attenuator

Three-hole collimator

θcol

T2: θcol=26μrad

https://doi.org/10.1016/j.nima.2024.169314
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 Flux, energy and bandwidth
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HIGS SLEGS

Eγ [MeV]
Low energy range High energy range Slant scattering Back scattering

1-20 21-60 0.4-21.1 21.7

Ee [GeV] 0.4-0.7 0.7-1 3.5 3.5

λL [nm] 450-1064 190-450 10640 10640

Flux [ph/s] 108-9 108 105-7 107

Bandwidth [%] ？ 4-18

Eγ scanning accuracy [keV] 40 14

Emission angle [mrad](θ=1/γ) 1.27-0.73 0.15

γ density at sample [ph/s/mm2] 0.7×104-0.4×106 

（60 m from IP）
1.2×104-1.2×106

（38 m from IP）

Stability of flux [%] >20 <3

Mode/speed of energy 
regulation

Ee /min θ/s

 Properties of Gamma-ray beam



(,n） Neutron detector， (,p/ɑ） Charged particle detector，
 (,） Gamma detector

1 SLEGS@SSRF

 End station

Neutron 
flattening 
efficiency 
spectrometer

Nuclear 
resonance 
fluorescence 
spectrometer

Photoneutron 
time-of-flight 
spectrometer

Charged 
particle 
spectrometer

Key Detectors



(γ,n) measurement and  
nuclear data

Complex system gamma 
imaging

(γ, γ) measurement and 
nuclear excitation

Gamma ray detector 
calibration

Anti- radiation properties 
of aerospace device

(γ, p, α) measurement 
and nuclear structure

 Research area
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2 Operation & Opening

30
User groups

80
Proposals

19
Affiliations

150
Number of Users

6
International User Group

>40
Publications
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https://ssrfwx.ssrf.ac.cn/proposals/en/a/login

 For fundamental research
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I. 3He 4π neutron detector-FED for (γ, n)
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I. 3He 4π neutron detector-FED for (γ, n)



3 Typical experiments

I. 1) Day-one experiment with FED

Science Bulletin(2025)  https://doi.org/10.1016/j.scib.2025.05.037See Zirui Hao’s talk for more details



SLEGS@SSRF
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II. n-TOF detector for (γ, n)

First TOF signal 
Online experiment

➢angular distribution

➢cross section

➢branching ratio

➢Giant multiple resonances
https://doi.org/10.1007/s41365-023-01194-3



3 Typical experiments

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

• 2 Φ80 mm×70 mm HPGe（RE= 105%）
• 2 Clover HPGe detectors （ RE = 22.5%/crystal）

8 3*4 in. LaBr3 detector
• DAQ：CEAN V1730S
• Near-spherical layout
• Rotation angle from 0 to 360°

SLEGS-NRF
High detection efficiency
High energy resolution.

laser signal

SLEGS-NRF
signal

SLEGS-NRF parameters

RE: relative to a 3 in. × 3 in. NaI

Experimental method

Signal Generator
TTL signal



3 Typical experiments

Gamma Imaging

https://doi.org/10.1016/j.nima.2024.169748



3 Typical experiments

Polarization measurement

See Xiangfei Wang’s talk for more details



3 Typical experiments

Polarization measurement

Doi: 10.48550/arXiv.2506.00767



𝝈𝒎 = 𝝈𝟎
𝟐 +

𝑴𝟐𝝀 𝒛 − 𝒛𝟎
𝟐

𝝅𝝈𝟎
+ 𝝈𝒆𝒚

𝟐 + 𝝈𝒋𝒊𝒕𝒕𝒆𝒓
𝟐

Τ𝟏 𝟐

𝜎𝑗𝑖𝑡𝑡𝑒𝑟 = 3.08𝜇𝑚

𝜎𝑚 = 33.68 ± 0.57𝜇𝑚

Laser measurement layout

𝜎0 = 31.00 ± 2.67𝜇𝑚

σm： spatial convolution size of laser and electron beam

σ0：1/2size of laser waist

σjitter：jittering of laser focal point
Size of electron bunch in vertical axis: 
𝝈𝒆𝒚 = 𝟖. 𝟎𝟕 ± 𝟏𝟎. 𝟒𝟓𝝁𝒎

Gaussian fit

Electron beam size diagnostics

3 Typical experiments

ℒ𝑠𝑐 𝑢, 𝑣 = න𝜌𝑒 𝑥, 𝑦, 𝑧 𝜌𝑙 𝑥’, 𝑦 ’, 𝑧’, 𝑡, 𝑢, 0, 𝑣 𝑑𝑉𝑑𝑡

prelimenery

Size of electron bunch in horizontal axis: 
𝝈𝒆𝒙 = 𝟐𝟕𝟕 ± 𝟒𝝁𝒎

Online laser wirescan layout



4 Upgrades & New LCS

SSRF

SXFEL

SHINE

Facility/Project: SLEGS
Photon energy: 0.6 – 21.7MeV
Total flux : 105 ~ 107ph/s
Resolution: 4~15% (FWHM)
Research: Nuclear structure

Facility/Project: SLEGSII
Photon energy: ~ 100MeV
Total flux : ~ 108ph/s
Research: Nuclear structure

Facility/Project: SLEGSIII
Photon energy: ~ GeV
Total flux : 106 ~ 1010ph/s
Research: Particle



e Parameter Values

Electron Energy(GeV) 1.0

charge per pulse(pC) 500

Normalized 

emittance(mm·mrad) 1

Transverse size σe(rms-um) 65

Slice energy spread（rms） <0.1%

Pulse length (FWHM), (ps） 1→0.5

Frequency(Hz) 10

Undulator period (cm) 3.0

Radiation wavelength (nm) 15

15nm → 50as

laser Parameter Values

Wave length(nm) 800

Peak Power(TW) 20

waist size w0(μm) 30

wave length spread（rms） <0.3%

Pulse length (rms-ps） 0.03~10

Frequency(Hz) 5

Pulse energy 0.7J

• Electron beams with micro

bunch structures and laser

pulses undergo Compton

scattering in the interaction

cavity, producing ultrafast

gamma-ray pulse trains.

Microbunch generated during the FEL process

LCS@SXFEL

Doi: 10.48550/arXiv.2503.00899



LCS@SHINE



SHINE Accelerator and FEL Lines

LCS@SHINE



4 Upgrades & New LCS
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Cooperation

Hiroaki Utsunomiya

Shuji Miyamoto

V. V.Varlamov

Y. K. Wu

LEPSI/LEPSII

HIs

ELI-NP

UVSOR-III

NewSUBARU

Konan 



FuSiA
                                                             Fudan U：Y.G. Ma, D.Q. Fang, J.H. Chen, G.L. Ma,

S. Zhang, J. Zhao, Q.Y. Shou
SINAP：X.Z. Cai，J.G. Chen，W. Guo, B.S. Huang,

J. Tian, Y. Fu                                                         

Fudan U ：C.B. Fu, J.J. He, 
                    X.G. Deng, B. Zhou               
Beijing Normal U：L.Y. Zhang
CIAE：   R.R. Xu, C.Y. He
BUAA ：B.H. Sun
SINAP：J.F. Hu
IMP: Y.X. Zhao
Shanghaijiaotong U：S. Li

NKRDP

SLEGS Team

Operation team
SARI：W.Q. Shen，H.W. 
Wang, G.T. Fan, L.X. Liu, H.H. 
Xu, Y. Zhang

线站咨询委员会
张焕乔，叶沿林，季向
东，任中洲，李小源，
张玉虎，葛志刚，吾勤
之，郭冰，唐晓东，何
建军，肖志刚，孙保华，
牛一斐，石金水，符长
波，蔡翔舟，王建松

PANDORA 
Collaboration
Konan U: H. Utsunomiy
NewSUBARU: S. Miyamoto
ELI-NP:D. Filipesu,  

I. Gheorghe
U of Oslo: S. Siem,

T.Remstrom
Moscow State U: 

V. Varlamov 
ULB: S. Goriey
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➢SLEGS, an energy-variable gamma-ray source developed based on the laser Compton 

slant scattering of 10.6 μm photons from a 100 W CO2 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 105–107photons/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.

Summary

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



Thanks for your attention !
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