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1. A brief introduction to SSRF
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1. A brief introduction to SSRF
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2. Shanghai Laser Electron Gamma Source
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Scientific goals

»Photo-nuclear physics:
v Nuclear Astrophysics: nuclear reactions which have a critical impact on
stellar evolution and nucleosynthesis of elements
v Nuclear structure GDR and NRF, etc.
»Research on the anti-y radiation properties of aerospace device and
calibration for the X/y detector equipped on aerospace device
»Nuclear waste transmutation research and nuclear safety,
»(Gamma-ray imaging techniques (in particular: isotope imaging technology), etc.

Nuclear technology and data

Gamma image
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With the breakthrough progress made in several important principle experiments of
LCS light sources, the laser Compton light source was recognized by Science as one of
the four most promising new light sources in the field of ultra short pulses in 1996, and
began to attract widespread attention from the international scientific community. In
2010, at the 48th ICFA Advanced Beam Dynamics Workshop on Future Light Sources
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future light sources (with FEL, ERL, and synchrotron radiation light sources).
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2. Shanghai Laser Electron Gamma Source
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2. Shanghai Laser Electron Gamma Source

Construction-Gamma source
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2. Shanghai Laser Electron Gamma Source

Construction-End station
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2. Shanghai Laser Electron Gamma Source

Gamma properties — energy & scattering angle
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2. Shanghai Laser Electron Gamma Source

Gamma properties — spots
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Figure 5: Images at different rotations of the external collimator and the corr “ its in the LaBr; detector. The counts
in the images are also shown in the top panel. (eé



Gamma properties — flux stability
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3. Photonuclear Reaction Research at SLEGS
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3. Photonuclear Reaction Research at SLEGS

SHe 4r neutron detector-FED for (y, n)

Detail parameters of the *He propotional Counter.

Name *He Distance to center [nm] Diameter [mm] Effect length [mm] Gas presure [atm]
Ring-1 6 65 254 500 2

Ring-2 8 110 50.8 500 2
Ring-3 12 175 50.8 500 2




3. Photonuclear Reaction Research at SLEGS

SHe 4r neutron detector-FED for (y, n)
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3. Photonuclear Reaction Research at SLEGS  {&%)

Status - End station: TOF for (y, n)
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TABLE 1. The related parameters of the SLEGS TOF spectrometer.

Detector Number Material — Density  Distance Diameter Thickness
LaBr; 820 LaBr; 5.10g/cm® 30cm  3inches 4 inches
EJ301 20 xylene 0.86g/cm® 150cm  5inches 2 inches

Nuclear Science and Techniques, accepted (2023)






Summary

» SLEGS, an energy-variable gamma-ray source developed based on the inverse Compton
scattering of 10640 nm 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 0.4-21.7 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 in basic research, on the one hand, ranges from
collective excitation of nuclei, nuclear equation of state, while that in the application

research, on the other hand, ranges from nuclear transmutation, gamma imaging, to

national security.
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