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Theoretical Motivation - Dark Sectors
● Goal: Probe the parameter space of thermal dark matter
● Accelerator-based dark sector experiments advantage as the sensitivity is fairly 

independent of the specific dark matter model type 
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Fig. from G. Krnjaic ACE



Current Experimental Landscape - Dark Sectors
● Many experiments probing a variety of dark sector models

○ PP collider, e+e- collider, P fixed target and beam dump, e- fixed target and beam dump
○ Visible final states: Resonance searches, displaced vertex searches (left)
○ Invisible final states: Missing mass, missing momentum, and missing energy (right)

● Session discussion: Unique opportunities for future dark sectors at PIP-II and ACE
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*Dark photon models shown 
here as benchmark models



Theoretical Motivations -CLFV
● High reach in effective

scale of high new physics
● An even higher scale, if 

decays to light new 
physics: 
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Current Experimental Landscape - CLFV
Steady experimental progress since 1940s
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See talk by Cirigliano
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Dark Sector/CLFV Experiments at PIP-II/ACE

8

Spigot Energy (GeV) Accelerator Features Experiment/Type

S0A 0.8 CW Mu2e-II

S0B 0.8 Pulsed Surface Muon Experiments

S0C 0.8 Accumulator Ring PIP-II BD Dark Sectors

S0D 8 Booster SBND Dark Matter

S0E 8 Recycle/Delivery Ring Mu2e

S0F 120 Slow Extraction Spin(Dark)Quest/M³

S2 O(1) Accumulator Ring PIP-II BD Dark Sectors

S3 O(10) Booster Muon Beam Dump



Proposed Questions for Discussion
● Dark sector experiments at PIP-II and ACE

○ How do we maximize probing the thermal dark matter parameter space? - beam dumps, fixed 
target, muon beams, etc.

○ Dark photons, ALPs, SIMPs, milli-charged particles, other exotic models of interest
● CLFV experiments at PIP-II and ACE

○ How do we maximize probing CLFV with PIP-II and ACE capabilities? 
○ Exotic muon decay signatures, theory/experiment for μ→e, etc.

● Maximize synergies between CLFV experiments and dark sector experiments with 
PIP-II and ACE

○ Parasitically run with proton beam dump, dark sector experiments utilizing muon beams, theory 
synergies, etc.

● Are we missing anything? Any other big ideas?
● Feel free to participate in the Living Document for active discussion

9All are welcome in the Dark Sectors + CLFV parallel discussion section!

WH13NW Oscillatorium

https://docs.google.com/document/d/169DDZ8IYxTfzNE0PbERkH72wyUt3HcH7ctq7r82QnPw/edit

