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Unlike electron beam, invisible particle doesn't take all the beam energy:
low-mass invisibles are QED-like (and hard to distinguish from background)



VIS schematic
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Similar in spirit to LDMX (electron beam missing momentum)

Main differences from LDMX:
e thicker (50 X0) active target (muon is a MIP)
e outgoing muon momentum measured exclusively by recoil tracker
(ECal and HCal for veto only)



Beam requirements

e | ots of muons on target (MoT), i.e. high rep rate
e |dentify and track each one so that we know they lost a significant

amount of momentum (Pout S 0.5 Pin)

e Pion contamination = bad (esp. pions decaying in target). Estimate
10-6 will suffice for g-2 search

® Din > ~several GeV - 10s of GeV:

e lower boundary: need significant amount of lost momentum above detector

thresholds to detect bkg processes
e upper boundary: high momentum beam requires more B field lever arm, makes

for a big and expensive detector with poor coverage
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Reach

Thermal Dark Matter , g, = 1, mz = 3m, Thermal Dark Matter, g, = 5 X 1072, my = 3m,,
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Phase 1 (1010 MOT): complete coverage of g-2 region for any
iInvisibly-decaying particle lighter than the muon

Phase 2 (1013 MOT): can probe large parts of
well-motivated DM parameter space



