


The Standard Model is it

There is no new physics

New physics existsNew physics exists

 but at a mass scale we can’t ever reach but we can only see something at a 
future collider, e.g., the FCC

New physics exists

at our mass scale, but has an 
extremely small cross-section







Expanding the Physics Reach of MoEDAL Beyond HIPs to Include Feebly-Interacting Particles (FIPs)



400 scintillator bars (10 x 10 x 75 cm) in 4 sections readout by coincidental PMTs protected by a hermetic VETO system











The main evidence for dark matter is 
gravitational.  What are the "likely" 
non-gravitational interactions?

To detect a dark sector, we must know how it 
interacts with us.

Interactions between the two sectors are via 
mediator particles through so-called "portal 
interactions" — in this case, the vector portal:





via the Drell-Yan Process via direct decays of vector mesons via Dalitz decays of pseudoscalar mesons





1 The model was implemented into various MC Event Generators
(Madgraph5, Pythia8, EPOS-LHC)
We use an in-house FR model of the previously shown Lagrangian for DY production, Pythia8 for
the direct decays of heavy quarkonia, and EPOS-LHC for Dalitz decays of pseudoscalars and direct
decays of LVMs

2 Validate model implementation
A combination of analytical & numerical calculations, and the literature available, were used to
validate our model implementations

3 Finally, generate pp collision events with the validated model
Events are analyzed to estimate the acceptance of the MAPP-I detector for mCPs. Cuts may also
be placed throughout this process



Meson Production Rate Estimates
Based on 1 million 14 TeV pp collisions

Normalized Branching Ratios
Calculated following Phys. Rev. D 104, 035014 (2021) 

& Phys. Rev. D 100, 095010 (2019)



mCP Prod. X/S Estimates Compared w/ milliQan
Drell-Yan → 14 TeV comparison w/ Phys. Lett. B 746, 117–120 (2015) & 

meson decays → 13 TeV, |η| ≤ 2 (parent) w/  Phys. Rev. D 102, 032002 (2020)

mCP Prod. X/S Estimates for 14 TeV pp Collisions



Minicharged Particles (mCPs)
Phys. Lett. B 166(2), 196–198 (1986); Phys. Lett. B 746, 117–120 (2015)

Minicharged Strongly-Interacting DM (mC-SIDM)
Phys. Rev. D 104, 035014 (2021); Phys. Rev. D 102, 115032 (2020); JCAP 

2018(10), 007 (2018); JCAP 2019(09), 070 (2019)

95% C.L. for DY pair-produced mCPs in 14 TeV pp collisions
95% C.L. for mCPs projected onto the mC-SIDM 
scenario, assuming 0.4% of the DM to be mCPs








