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Accelerator Based DM Experiments
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Beam Dumps (Electron and Proton)

Fixed target
DM direct
detection detector

X
A X DM beam -

Dark photon ;Ei

. e” /N e” /N
production

e’ /p ——
beam

Taylor Gray | Beam Dump and Fixed Target Experiments



Beam Dumps (Electron and Proton)
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Beam Dumps (Electron and Proton) enviorasso
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Simulating Beam Dumps with BANMC  aniv1s0901770
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Implementation in GAMBIT ColliderBit
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Beam Dumps
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Missing Momentum/Energy Experiments
= | DMX [Light Dark Matter eXperiment]
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Missing Momentum/Energy Experiments
Final State Electron Distributions
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summary

* Interested in accelerator-based experiments probing sub-GeV DM

e Beam dump and missing momentum/energy exps provide
competitive exclusion limits and discovery potential

» Work ongoing to implement simulations of beam dumps into sub-
GeV DM GAMBIT branch

* Interpolated data sets of Nyyen s (1,7, M)

e Next:

 Interpolated data sets of simulated p and E distributions at LDMX for
likelihood calculation
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Electron Beam Dumps E137

arxXiv:1406.2698

NA64 » DM produced from electron-target collisions
arXiv:1710.00971 * 20 GeV beam incident on a set of aluminum plates interlaced with
cooling water.
* 100 GeV electron beam incident on a lead target
» Downstream detector
» Event: single electron produced and missing energy
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Light Dark Matter
eXperiment (LDMX)
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Calorimeters to measure DM "
signature

» Recoil electron pT accompanied by
absence of other particle activity
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