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Motivation

¢ DUNE (Deep Underground Neutrino Experiment) will be
the largest neutrino LArTPC in the world.

ldentification of mu/pi would improve the understanding
of BSM events, like decay of heavy neutral leptons with

unusual topologies as final state with u™u~/ztn~ [2].
This is difficult using standard track-based dE/dx
methods due to the similar masses and energy
deposition profiles in argon.
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can help with this!
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Fermilab test beamline [1].
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TOF vs reconstructed momentum [1].

Pion selection
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Initial precuts on beam momentum, Bragg peak, start
and end positions of the primary particle.

Using beam momentum and track stopping point
inside of the TPC we separate stopping muons from
stoping pions.

With a MC sample of 500k (G4 QGSP_Bert_HP Physics
list) events a final selection of
2132 muon captured-at-rest events (79% purity)
3931 pion captured-at-rest events (76 % purity)

muon/pion capture, these gammas produce electrons (Blips)
from induced interactions.

12 14
Blip multiplicity

0 50 100 150 200
3000 [— 1 1 =
2500 H b.eaml ine LArIAT Data,  —
- candidate Collection Plane =
2(“):_ \ E
= = A 0.6
1500 — — S
- - o5
1000 - = 8
- - g 0.4
500 — = £
= Run 91|27; Subruq 314; Event 27597 . = 0 0.3
) 0.2
0 50 100 150 200
3000“:_ o S _: 0.1
2500 -~ beamline AMAT Data,  — i
- i Collection Plane =
00— candidate = N
: “ [ :
s00 — W —
l\()(): = 08
1000 — = 0.7
: ) = 0.6
500 — (I =
= Run 9103; Subrun 398; Event 33824 = 0.5
A - — — ' 0.4
3 T ouf - s 0.3
- LArIAT MC, 1w 2 .E LArIAT MC, I 05
. Preliminary ro gm:_ Preliminary |, '
—l150 g = L —l140 0.1 :
00 9 0
£
E 01

10 12 14
Blip multiplicity

260 280 300 320 340 360 380 400

Beamline momentum [MeV]

Data has 87 muon captured at rest and 209 pion
captured at rest candidates.
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Data based observations
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