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Novel positron beam generation based on Shanghai
Laser Electron Gamma Source
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The Shanghai Light Source has been operated since 2009 to provide synchrotron radiation to 40 beamlines of
the electron storage ring at a fixed electron energy of 3.5 GeV. The Shanghai Laser Electron Gamma Source
(SLEGS) is approved to produce energy-tunable gamma rays in the inverse Compton slant-scattering of 100
W CO2 laser on the 3.5 GeV electrons as well as in the back-scattering. SLEGS can produce gamma rays in
the energy range of 0.66 –21.7 MeV with flux of 1e+5 –1e+7 photons/s*.
A positron source based on SLEGS is designed to produce positron beams in the energy range of 3 –16 MeV
with a flux of 1e+5 /s and energy resolution of ˜7% with an aperture of 10 mm collimator. The positron
generated has been simulated by GEANT4, uses a SLEGS gamma injected into a single-layer target, and a
dipole magnet deflect positrons. Based on the energy-tunable SLEGS gamma rays, the optimized parameters
at each gamma energy were simulated to obtain an energy-tunable positron source.
We have confirmed positron generation in the commissioning. We plan to construct the positron source in
the summer of 2024. We present the positron source based on results of simulation and test measurements.
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