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New LHC Experiment: MilliQan
● Milli-charged particles → massive, with electric charge ~10 -3 e
● Easy to add to SM: “dark U(1)” (with massless dark photon) 

kinetic mixing → dark fermion milli-charged under SM
● Currently weak direct limits for fermion mass > 100 MeV
● ~1 photo-electron observed per 1m long scintillator
● Require triple-incidence in time window
● Moving forward in CMS “drainage gallery”
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MilliQan Theory
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MilliQan Collaboration

● Members of CMS, ATLAS, and “theorists”
● Currently 6 PIs
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MilliQan Site

● “Drainage Gallery” - an interlocked tunnel above CMS Point 5

Beam backgrounds 
shielded by 14m of rock

30m from interaction point

Small angle from vertical
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MilliQan Detector

● Array of plastics scintillators and PMTs, see single photo-
electrons from traversing mCPs
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MilliQan Trigger and Readout

● Low noise 
(~0.7 mV RMS)

● Full pulse shape
● Easily observe

single PE's
● Good time 

resolution
(~few ns)
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MilliQan Simulation and Sensitivity

● Full G4 simulation,
including magnetic
field of CMS

● Sensitivity agrees with
earlier estimates

Background is random dark pulses: O(10) events/year
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MilliQan Plan / Schedule

● Initial studies / simulations / sensitivity estimates
● Arrangements with CMS and site studies
● Expression of Interest drafted, collaboration formed

● Aim to commission a test slice at the P5 site during 2016 
end-of-year shutdown

● Take test data during 2017-18

● Build full detector in 2018
● Install full detector at P5 site in 2020-22 shutdown

● Take 300/fb of data during RunIII in 2022-25
● Discover mCP :)
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