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SHINE.:

A 4th Generation Light Source
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KSK in the SHINE tunnel

* 3.1 km long tunnel underground at Zhangjang High Tech Park
« Specs: 8 GeV, 100 pC e-bunch (6.25 x 108), 1 MHz repetition rate

The electron beam 1s directed to a beam dump after passing
through the undulators and producing X-rays

 Electron-on-target/year ~ 1022
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neutrinos

« Electro-nuclear, photo-nuclear and muon Bethe-Heitler (pair
production) are the dominant processes for electron-on-target

 Over 1022 electrons are expected to hit the beam dumps per year

 Produced secondary particles could be used for particle physics
experiments (and also condensed matter and applied physics)

The pulsed operation makes 1t 1deal for background suppression

Secondary Beams at SHINE
> « We performed Geant4 simulations (FTFP_BERT physics list) to predict the
B R Ao | yleld of various secondary particles at SHINE beam dump or on a thin target
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e —t—— 2 » In general, three classes of particles could be produced from EOT
ST G S . :
: — &5 * Class I: Muons, pions, and positrons (MeV-GeV)
o :
§ e e Expected rate range from 103/bunch to 10¢/bunch depending on target
VA A°7
Beamf“mp e Physics Program: Muon EDM, MuMuBar, muon lifetime, etc
Thin target
S - High-energy - : . = s .
Electron beam : QR i 55M pacic,  Applications: GeV-muon tomography, muonic atomic spectroscopy
m - platform ’ )
: ~ Class II: Neutrinos (MeV-GeV)
N ’0. ~ Expected rate is 1018/year at several meters away
~10m -
beamline & .. . . .
> 1cs Program: CEvINS, neutrino charged current interactions
= . Cohe.rent elastic e )
. B 7 rino-nucleus t Dark Matter and Dark Mediator
physics scattering (CEvVNS), o,
Low-energy Muon EDM. muon lifetime, platform | Kaon Decay-at-rest .,

muon physics :
e MuMuBar, muon spin rotation meutuno (KDAR)
platform
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Shanghai soft X-ray Free-Electron Laser facility (SXFEL) is

within the SSRF campus and next to SHINE

1.6 GeV e beam, 500 pC bunch with 10 Hz frequency

* Measuring positive and negative muon yield using plastic
and 1norganic scintillators

Simulation and hardware preparation in progress (please
visit Fangchao Liu’s poster)
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nvisible final state searches are possible (please visit J.
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