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Pipeline overview
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https://arxiv.org/abs/2408.15677
https://github.com/arsenefer/PWF_reconstruction/tree/main
https://arxiv.org/abs/2202.06846
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Polarisation distripbution expected for CRS
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Supsample of DC2 simulations (released early April)
3types: NJ, AN, plain’; 1000 simulated CRs

Noiseless, no jitter Simulated noise Experimental noise

NJ “plain” AN

| Statistical
Problem: traces selected according After T1+ T2 trigger --> 407 events oerformances
imi i r—- T
to proximity to the shower axis, but left (with >=1 antennas) computed on AN
donotpass TT1 & T2 SiMs



B orthogonal

Strategy behind the polarisation cut
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E field polarised at antennas (L B ,,,)
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E,=FE-B,,~ 0 (Red)
120000 -
S Eb/Bee | Strategy: measure E;, for all
] e Vp/V
© 100000 | antennas of an event, and keep the
- .
fé’ 80000 - median
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G 60000 -
g
: 40000 -
< 50000 - NO access to B => measure on
) voltage V (blue distribution)
0.0 0.1 0.2 0.3 0.4 0.5 — : polarisation at each
b-ratio antenna -

How to construct the V vector?



Technique: build a vector
V with the trace

Orientation: 8 possibilities, but
really 4 (looking at scalar
oroducts)
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Building a voltage vector with traces
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Polarisation cut estimate

What do we want Conservative. Maximize the nb of CR

for the cut? I candidates, minimize wrong cuts

Set a maximum acceptable for
ey - €p
Prioritize efficiency over purity

To compare: data sample,
noise-like events Hypothesis: low CR

32k events, direction of the mine proportion
and planes (9 days data)

All simulations: 407 events (with
> 1 antenna through 71+ T2)

Histogram of the values of med(ey - €g)

Histogram of the values of med(ey - eg)
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Best polarisation cut parameter estimate

Build normalized polarisation

distribution in each case Normalized distribution of the values of

med(ey - eg) for data and sims
"L —— Simu
—— Data

For event A:

Qo

B‘Uei J-D(AZCR)(EV . ZB — X)

;

Probability distribution
f\lJ ~

=> find the max value of

ey - ep s.t. maximize efficiency

0.0 0.2 0.4 0.6 0.8 1.0
Set a threshold of 95% CR after cut €v - €xB
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Best polarisation cut parameter estimate

Cumulative sum of simulations (ie signal,
or CR) and inverse CUMSUM of data (1-

CUMSUM)

1.0 B |- — . .
Blue: fraction of signal
accumulated polarisation

o8/ value: €_signal

0.4}
Red: fraction of background

02 events excluded up to o

—— Sims | polarisation value: 1-e_bg
I S —— Data
0.0 ' ' —— ' |
0.0 0.2 0.4 0.6 0.8 1.0 9

€v - ExB



1.0

0.8

1 — Epackground

0.2

0.8.

0.6

0.4

0.2

0.4 0.6
Esignal

0.8

1.0

0.40

-0.35
-0.30 ©
Q)

0.25 g
(D
0.20 o
0.15 &
0.10 &’
0.05

0.00

Best polarisation cut parameter estimate

We need to chose which

Mmaximisation to pri

Here: we want 1
signal accumu

oritize

‘he fraction of
ated to o

oolarisation va

ue (Egignal) to be

Maximizeo
max(eV.eB) e _signal 1-¢_bg
0.193 0.958 0.44327836
0.207 0.987 0.36669165
0.220 0.9975 0.29129185
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Result on month of January

Density of arrival direction of cut events by polarisation
cut
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Clustering cut

Objective: getting rid of
events coming in waves

Algorithm:

>2 events € [J — Sdeg, I + Sdeg]

e [t — 5s,t + 55}
=> part of a cluster
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Clustering cut

Objective: getting rid of
events coming in waves

Algorithm:

>2 events € [J — Sdeg, I + Sdeg]

e [t — 5s,t + 55}
=> part of a cluster

14



w
un

Angle between consecutive events (max(Ag, Ag)) (deqg)
o

1N
o

w
o

N
o

N
o

—
un

(-
o

ol

s N(>max(AS,Ag))

g
o

1.0 1

10°, 10s, 57% cut
10°, 5s, 54% cut
— 5°, 55, 43% cut

103 101 101 103
Time between consecutive events (s)

1200

-1000

800

600

400

200

Number of events per bin

Plot:

2d histogram of angular
and time distances of
consecutive events

A <SAAp <5
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January data

3 sets of parameters tested
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_Time between closest time-neighbours events
> 453nd angular distance, for mine direction
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+ Enhanced polarisation cut:
* Cuts 30-40% data with a consistent cut
* Apply study to late-May simulations

4+ Clustering cut:

yrioritize Déel’VOtive




