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Background Experiment design

While the allowed dark matter mass range is vast, the natural scenario where dark matter —
originates from thermal contact with familiar matter in the early Universe requires the DM mass to P
lie within about an MeV to 100 TeV. Considerable experimental attention has been given to

exploring the WIMP regime (few GeV — ~TeV), while the region ~MeV to ~GeV is largely

unexplored. p
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In the case of a thermal origin, then there necessarily is a production mechanism in accelerator-
based experiments. The most sensitive way (if the interaction is not electron-phobic) to search for | B
this production is to use a primary-electron beam to produce DM in fixed-target collisions. The /
Light Dark Matter eXperiment (LDMX) is a planned electron-beam fixed-target missing-

momentum experiment at SLAC that has unique sensitivity to light DM in the sub-GeV range. 4] / / \
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Light dark matter A recipe For discovering LDM with a Fixed-target experiment
Well motivated and largely

1) Find a suitable low current & high repetition rate electron beam.
. - Non-th I
® unexplored section of thermal [ Non-thermal j L enTnerma ]

2) Count incoming electrons & trigger on missing energy.
3) Require a recoiling electron with significant momentum loss & no extra tracks.
relic dark matter. | 4) Use a hlgh_—granularlty electromagnetic calorimeter to distinguish majority
Thermal window of photon-induced processes through e.g.
Well suited for accelerator
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experiments, since they are 81[ MeV L 8 - Tracks from minimially ionizing particles

largely insensitive to spin and 5) Finish with a low inefficiency hadronic veto for neutral final states (to taste).

mass of DM particles. Light dark matter WIMP
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Bremsstrahlung of a particle heavier than the electron has CIECTTONS O HATZE

fundamentally different kinematics than SM bremsstahlung [1].

Electron Recoil Energy Distributions, E, > 50 MeV

e Radiated particle carries most of the beam energy. Dark bremsstrahiung
e Soft electron recoils at wide angle. > .
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Model bridges across experiment scales

Stringent requirements for modeling subdominant
High statisties L 9 a 9

Ph()t()n induced background oo Backgmun ] components of rare processes lead to detailed

: scrutiny of modeling in tools like Geant4 & cross-
requirements comparisons with competing frameworks.

Ordinary standard model bremsstrahlung of a hard SM bremsstrahlung
photon can mimic signal if not detected.
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Ereco < ¥4 Ebean e s Eoon E Large & well-controlled datasets of "background" events are a rich source of

Tracker Serl Tracker physics for constraining uncertainties in models for other experiments, e.g.

electro-nuclear measurements @ LDMX for neutrino event generators [5].
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\ The light came in two

One was heavy, always shy
Hiding everywhere
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