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Benchmark Model
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O Production of dark matter can begin with photon, and photon — dark photon — dark matter:
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Dark Matter Production

.

Target or dump

Proton beam

n’ >y + A A ->x+yxy

: A A £
Qqee 9p

& X

q

Proton beam

BT e

Target or dump

secondary e*

et s> et + A Ao xy+y

A A
QeeE 9o

Full photon spectra at the target and the dump simulated with GEANT!
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/ Simulation of LDM Production
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Event Rate Calculation
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Background Estimates (for the Target Mode)

Neutrino-electron elastic scattering for flux determination at the DUNE oscillation
experiment [arXiv:1910.10996]

Chris M. Marshall,! Kevin S. McFarland,? and Callum Wilkinson®
!Lawrence Berkeley National Laboratory, Berkeley, California, USA

2University of Rochester, Rochester, New York, USA

Y University of Bern, Bern, Switzerland

TABLE I: Number of E, template, and template binning for all detectors and beam configurations considered. The binning
was decided by requiring >500 events/template in the GENIE prediction. The predicted event rates given are the total number
of neutrino-electron events in{five years of running in the nominal 1.2 MW beam |for each detector.

Beam Detector Rate | N. bins | E, binning (GeV)
30t LAr 22458 28 0.0, 1.25, 1.5, 1.75, 2.0, 2.125, 2.25, 2.375, 2.5, 2.625,
FHC 2.75, 2.875, 3.0, 3.125, 3.25, 3.5, 3.75, 4.0, 4.25, 4.625,
(v-mode) 5.125, 5.875, 6.875, 8.5, 10.0, 12.0, 14.5, 18.5, 100
30t LAr 15885 18 0, 1.25, 1.625, 1.875, 2.125, 2.375, 2.625, 2.875, 3.125,
RHC 3.375, 3.625, 4.0, 4.375, 5.0, 6.0, 7.75, 10.5, 14.0, 100
(v-mode)
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Expected Sensitivity Reaches: Fermionic Dark Matter

Fermionic DM: m 4 =3m,,ap = 0.5
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Expected Sensitivity Reaches: Scalar Dark Matter
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Scalar DM: m 41 = 3mgy, ap = 0.5
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