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Scanning

Over thousands of
event displays, |
selected few
interesting events for
further studies.

| looked at ~6500
pictures to find 3
candidates

Dario Pullia

CERNBox > eos > user > d > dapullia > dune > protodune > neutrino_search >
raw_data_neutrino_search > hd-protodune_29425 > 5E7 3
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First candidate

filename="/eos/experiment/neutplatform/protodune/dune/hd-protodune/75/9a/np04hd raw_run029425 0887 dataflow0_datawriter 0_20241006T161230.hdf5"

record_number = 57538

APA 2 and 4, X plane, total charge: 27848096.0
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First candidate

APA 4, U plane, total charge: -2743868.0 APA 4, V plane, total charge: -452958.0 APA 4, X plane, total charge: 21289555.0
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Second candidate

filename="/eos/experiment/neutplatform/protodune/dune/hd-protodune/5b/70/np04hd raw run029425 1125 dataflow0 datawriter 0 20241006T201144.hdf5"

record_number = 73066

APA 2 and 4, X plane, total charge: 28112300.0
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Second candidate

APA 2, U plane, total charge: -1808199.0 . APA 2, V plane, total charge: -603991.0 . APA 2, X plane, total charge: 15133458.0 -
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Third candidate

filename="/eos/experiment/neutplatform/protodune/dune/hd-protodune/c4/af/np04hd raw run029425 1140 dataflow0 datawriter 0 20241006T202616.hdf5"

record_number = 74064

APA 2 and 4, X plane, total charge: 37544994.0
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Third candidate

APA 2, U plane, total charge: -2236501.0 APA 2, V plane, total charge: -562478.0 APA 2, X plane, total charge: 15400729.0
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Vertex position

X coord: Impossible to have
an absolute measurement,
but it's clear from the shower
that it must be inside the
active volume.

Z coord: Clearly far from the
edges.

[

|

4

1 candidate
Vertex position (taken from one of the
showers): (310, 428, 345) cm
- Note: x is positive, but otherwise
pseudo-random as we don’t know
the true t0 of the event

Artefacts in the 2D hits likely causing the
issues with the 3D hits.

Looks like a beam muon overlaps. Event
actually reconstructed as a CC nue
though.

2 candidate

Vertex position: (292, 79, 110)
- Note: x is positive, but otherwise
pseudo-random as we don’t know
the true t0 of the event

| Artefacts in the 2D hits likely causing the
| issues with the 3D hits.

We can see two cosmics have been
| grouped in with the neutrino candidate
too

Thanks L. Whitehead for
running the reconstruction!

Dario Pullia

J

3 candidate

Vertex position: (287, 98, 185)
- Note: x is positive, but otherwise
pseudo-random as we don’t know
the true t0 of the event

Artefacts in the 2D hits likely causing the
issues with the 3D hits.

| think the red track is a cosmic ray

Neutrino in NP04
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Energy calibration

Calibration with Bi207
(order of magnitude):

1 MeV ~ 1000 ADC

Dario Pullia
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Energy estimation

E~18 GeV E~18 GeV E ~20 GeV

APA 2 and 4, X plane, total charge: 17956146.0 APA 2 and 4, X plane, total charge: 18206166.0 APA 2 and 4, X plane, total charge: 20355803.0
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Conclusions

Three neutrino candidates has been found in NP04!

Many possibilities can be explored: what do we do now?

Light studies
Full reco to compute individual momentums
Automatic searches

Dario Pullia

APA 2 and 4, X plane, total charge: 27848096.0
0

400

600
400

200

200 400 600 800

. APA 2 and 4, X plane, total charge: 37544994.0

2000

Neutrino in NP04 13



Appendix




Wiring Ata soras
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Wiring

Dario Pullia
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Y calculation

note:

Something is wrong with the
wire numbering.

The reco works with the top
APA numbering, but APA 3
and 4 have bottom
electronics

Dario Pullia

Xchan
Vchan

U chan

YV=

YU=

Xchan

Vchan

U chan

Xchan

Vchan

U chan

294 1894

470 1270
380 380

Bottom APA flat Top APA flat L Y (Top)
L

181.08576395917 129.43376395911 180.0423656672]

77.727 1 129. 1029731 179,

227

50 380.0239742565! 528.6133481908¢

73 380.7181824145¢ 529.5789917386¢

380

110 341.24534336447 474.6722726199(

660 331.5562661340] 461.1947661925(

1.391
H 5.984

const double 230
apa_lenght_in_c
m

const double 0.479
wire_pitch_in_c

m_collection

const double 0.4669
wire_pitch_in_c

m_induction_dia

gonal

constdouble (90 - 35.7)
apa_angle

constdouble | wire_pitch_in_c 05751
wire_pitch_in_c | m_induction_dia
m_induction  gonal /

sin(apa_angle *

M_PI/ 180)
const double 2.4
offset_between_
apa_in_cm

const double 598.4
apa_height_in_c
m

const double 0.0805
time_tick_in_cm

const double 4.7
apa_width_in_c

m

const int 4
backtracker_err

or_margin

const double tan(apa_angle *
apa_angular_co | M_PI/180)
eff

Neutrino in NP04 18



First




Zoom 1 (APA 1)

APA 1, U plane APA 1, V plane APA 1, X plane
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Zoom 1 (APA 2)

APA 2, U plane APA 2, V plane APA 2, X plane
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Zoom 1 (APA 3)

APA 3, U plane APA 3,V plane APA 3, X plane
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Zoom 1 (APA4)

APA 4, U plane, total charge: -2311081.0 . APA 4, V plane, total charge: -320768.0 . APA 4, X plane, total charge: 22924192.0 -
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Second




Zoom 1 (APA 1)

APA 1, U plane APA 1, V plane APA 1, X plane
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Zoom 1 (APA 2)

APA 2, U plane
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APA 2, V plane
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Zoom 1 (APA 3)

APA 3, U plane
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APA 3, V plane
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Zoom 1 (APA 4)

APA 4, U plane, total charge: -1520207.0 APA 4, V plane, total charge: -549648.0 APA 4, X plane, total charge: 12978842.0
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Third




Zoom 1 (APA 1)

APA 1, U plane APA 1, V plane APA 1, X plane
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Zoom 1 (APA 2)

APA 2, U plane APA 2, V plane APA 2, X plane
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Zoom 1 (APA 3)

APA 3, U plane APA 3, V plane APA 3, X plane
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Zoom 1 (APA 4)

APA 4, U plane, total charge: -2584948.0 APA 4, V plane, total charge: -358261.0 APA 4, X plane, total charge: 22144265.0
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