Data Analysis
Rate dependance with latitude



Data recorded with the
detector stationary

fixed.csv file-data



Our group’s points

Istogramma 0 Istogramma 1 Istogramma 2
Entries Entries 27 Entries 32
Mean X 31.8 31.91
0.6216 0.6441 0.6499
ey Constant 5.888 + 1.499 Constant 5.496 + 1.367
Mean 31.7640.17 Mean 31.8640.17
Sigma 0.7371+0.1612 Sigma 0.7494 + 0.1361
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Istogramma 3 Istogramma 4 Istogramma 5
Entries Entries 28
Mean 3 Mean 313
Std Dev Std Dev 0.6381
Constant Constant 5.981+ 1.761
Mean 3236+ 1.33 = = Mean 315+02
Sigma 1.709 + 2.079 Sigma 0.8388 + 0.3064
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Istogramma 6
Entries 36
Mean 30.82
Std Dev 0.6828
Constant 123428
Mean 3065+ 0.08
Sigma 0.4140.06




Stationary points only 2025 - rate corrected for pressure vs latitude

Corrected Rate vs Latitude

173.7 /46
28.55=0.1196
0.04932 + 0.002139

Rale [Hz]

70
Latitude [deq]




Fit third-degree polynomial with data
from 2018 only

Corrected Rate vs Latitude

[¥?/ndt  1017/43 |
Prob 4.18%e-185

| po 14,11+ 0.2872

| pt 0.88311 0.01456

p2 -0.01244 + 0.0002439

5.854e-05 + 1.34e-06
70 75 80
Latitude [deq]

Rate {best-fit}(x)=14.11+0.8831*x"2+5 85E-5*x"3




Rate {2025}/pol3 {best-fit 2018}(x). We obtain the normalization factor k = 1/p0 =1.1

¥2 / ndf 0.002995 / 47
pO 0.9028 + 0.001152

Similmente si € fatto per i dati del 2022, ottenendo



Normalization outbound 2025 / inbound 2025 /
Vespucci 2022
k andata = k ritorno = 1.107 k vespucci = 1.077

Normalizzazione andata 2025 Normalizzazione ritorno 2025 Normalizzazione Vespucci 2022

%2/ ndf 0.001856 / 23 ¥/ ndf 0.001107 /23 x2 / ndf 9.401e-05/5
p0 0.9033+ 0.001834| po 0.9029 + 0.001416 p 0.9288 +0.00177




Using these normalization constants:

Corrected Rate vs Latitude - Normalized Corrected Rate vs Latitude - Normalized
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=— Vespucci 2022 data (normalized)
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Fit with rigidity cutoff model vs with third-degree polynomial

Rate [Hz]

Corrected Rate vs Latitude - Model fit
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x2 / ndf 1468 /98
Prob 4.741e-243
p0 35.08 + 0.003788
pi —6.041+0.09241

p2 —0.4344 +£0.0101

70 80
Latitude [?]

Rate [Hz]
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Corrected Rate vs Latitude - pol3 fit
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%2 / ndf 1369 /97
Prob 1.833e-223
pO 15.83+ 0.3632
pi 0.7944 + 0.01826
p2 —0.01098 + 0.0002989
p3  5.077e-05+ 1.601e-06
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Normalization of the plateau to 1

Plateau

Entries 53
@”@agev 0315923 Normalized Rate vs Latitude
2/ ndf 3845/4
Prob 0.4274
Constant 16.0412.76
Mean 35.21+0.03
Sigma  0.1849+0.0190
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Gaussian mean plateau= 35.21
— all other data ar divide by this
value



Whole dataset

moving.csv file-data



Rate corrected with respect to pressure

RatePCorr (Hz) Vs Latitudine (°)

@ RatePCorr (Hz) == 34.6 +-0.59x + 0.016x"2 + -1.17E-04x"3
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Normalized rate (moving + data from 2018)

Mean rate=35.20633328 k=1.124418

Ratio (Fit/Mean) vs Latitudine (°) Ratio (Fit/Mean) vs Latitudine (°)

@ Dati2025 == 0.58 +0.014x +-1.43E-04x"2 + 4.12E-07x3 @ Dati 2018 W Dal2025 % 058 QOI--LASEEANR S IPER0Y Dau2018
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outbound and inbound rate (moving only)

Rate Ritorno e Andata (Hz) Vs Latitudine (°)

@® Rate Ritorno @ Rate Andata
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Normalized rates, outbound and inbound (moving only)

k andata=1.132015066 Mean andata=35.57935802
k ritorno=1.117537785 Mean ritorno= 5.13233143

Rate Andata e Ritorno Normalizzati (Hz) Vs Latitudine (°)

® Andata == 1.3 +1.15x +-0.0112x"2 + 2.39E-05x"3 @ Ritorno
== 6.8 +-1.86x + 0.0345x"2 + -2.05E-04x"3

Ratio Andata e Ritorno Normalizzati Vs Latitudine

@ Andata == 0.0364 + 0.0324x + -3.14E-04x"2 + 6.72E-07x"3 @ Ritorno
== 1.9 +-0.053x + 9.83E-04x"2 + -5.84E-06x"3
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