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Introduction Portable DAMSA Geant4 Setup
> DAMSA is a novel experimental approach aimed at detecting 300MeV b -w @
dark-sector particles, such as axion-like particles (ALPs) and dark emwm Y -
photons in low mass regime.  Jarget | R=10cm, L=30cm
» Simulated the case of a Portable DAMSA. -—_—m e eo—_—
otal length : 84cm
What's DAMSA(iEfE\)? > Studies of signal and backgrounds

v'Beam : 108 electron beam per bunch.

»>Produced 50MeV ALP signals with g = 107* GeV 1
v'Used Geant4 DMG4 toolkit for Signal production. (arXiv:2401.12573)
v Only photons with energies greater than 100MeV can produce ALPs.

> DArk Messenger Searches at an Accelerator
» Aimed to detect low mass ALPs and dark photons.
» Utilizes high-flux proton beams@oomMev) from PIP-II proton

accelerator at Fermilab, with the detector strategically positioned v'Mean decay length = 8.65cm (~target length)
iImmediately downstream of the proton beam dump.
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{m 02m 10m » Need to consider ways
DAMSA'’s Signal : Primakoff process . 10 to reduce backgrounds :
IR — g:mgﬁ?}lfs 1 T PN R 1 t|m|ng and VerteX Of
ook Y 0 10 20 30 40 50 60 70 80 90 100

1074

Jayy [GeV™]

14 Energy (MeV)  twO photons.
V mavnng - - - - oo U .
§ Ci: ) i .| Time dist of photons entering the ECAL
A > A ) | s 10 50 100 ' 5005 Arrival Time ‘;\’ ngh'E( > 30 MeV)

m, IVeV) 08 photons are within

» ALPs can be produced by photons interacting with atomic E 3 Per electron 0.1n< time diff
system(target). Once produced, an ALP flies to the detector and |/ Zw nCapture : 8.8 x 10~ ' '
: . - 30MeV cut: 4.8 x 107
can decay into two photons inside the decay chamber. ne others: 1.6 < 102 | % Two photons from the
: 0l same ALP are most
Possible Backgrounds | : ikely to be within
, Neutral pion decay o 0.1ns time diff.
» As neutral pion cannot escape target, 10
0 photon pair hardly reach detector. i ) | > Photons from neutrons
""" > Reject photon pairs reconstructed outside Tme (ns)  May cause pileup from
4 decay chamber. other bunches.
e @ Neutron induced photon Time dist of photon entering the ECAL
> Apply arrlyal time difference cut to o Di-Photon Mass Distribution > Di-photons with all
Neutron phOtC?ﬂ Palrs. | 10" Per electron possible combinations.
s ound » Require vertex resolution to be cm order. || =" Total pair : 6.4 11%“
ompoun 10° eVcut: 1.2 x 10°
nucleus » Apply neutron moderator. 0° 30MeV, 0.1mm cut : 4 > With > 30MeV
10’ Sig(x 107) 30MeV, 0.1mm cut : 134

+ 0.Tmm vertex cut.
(4 pairs from 10° electrons)
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A main goal is to expand DAMSA into the “prompt-decay” region. || ..
»ALPs decay promptly with relatively large 10°
coupling. o
v’ Long decay volume is unessential. 10

v Two photons : mostly small angle. 0 10 20 30 E
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. arXiv:2401.09529 || Discussion & Conclusion

e VeV,  DAMSA is a novel experimental approach which utilizes high-

»There exists an inherent limitation dubbed beam-dump “ceiling” L .
beyond which the sensitivity improvement slows down dramatically. flux beams and is aimed to detect ALPs and dark photons in

v Depends on the beam energy and the detector distance from the target. OW Mmass regime.
v’ Large amount of data is not necessary to reach this region. . DAMSA's main aoal prompt-decav redion can be reached b
Portable DAMSA can probe the prompt-decay region quickly. Sortable DAI\/IS,EAJ\ - Promp Y19 Y

Portable DAMSA Experiment S » With good timing and vertex resolution, we plan to maximize
| — 0.010 LEP — DAMSA@FAST 10'2 EOT . el
2&2‘:’:2‘;_ ALP ¥ \ our search sensitivity.
Wm Y - 0.001 —DAMSA@FAST1016EOT“ References
Target R=10cm, L=30cm !

5x5x10cm3 1074} = DAMSA prOpOsal - PhyS Rev. D 107, LO31901
= PIP-Il beam dump experiment - arXiv:2311.09915 [hep-ex]

/Much reduced pion/neutron background o« = Beam-dump cell-lng effect - arXiv:2401.09529
>Decay length should be at least 10cm. = svss KSHEP 2024 Meeting Nov. 28 - 30, 2024 |
vFor 50MeV ALP, g,.. ~8 x 1075 Gev~1 " || The author of this paper was supported by the BrainKorea24

v'Appropriate for prompt-decay region. ‘ 5 1\15(1'1 16 0 1000

Total length : 84cm

>300MeV e-beams at Fermilab FAST '
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