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Modelli che descrivono Ueffetto della temperatura atmosferica
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M LLi empirici lineari

Alprc = Alpc — Alr
Al = ap x AT

M lliintegrali o discreti

Non si basano su uno specifico parametro atmosferico
ma tengono in considerazione tutto il profilo verticale




Profilo verticale di temperatura sopra Ny-Alesund
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Temperature profiles every year, from June 2019 to June 2025
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Trend dei profili di temperatura nel tempo

Temperature Profiles vs Date (colored by Altitude)
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Review di vari metodi con dati GMDN

* The temperature effect in secondary cosmic rays (muons) observed at the ground: analysis
of the Global Muon Detector Network data. R de Mendonca et al.
doi:10.3847/0004-637X/830/2/88

* Kuwait City : lat 29.37°N
* Nagoya : 35.15°N
* Hobart . 42.88°S
* Sao Martinho: 29.94°S
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Alpha vs latitude
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Pearson coefficient

Metodo DCM (Discrete Correlation Method - EEE)

Method ATE : altitude and temperature of the 100 hPa isobare

Correlation POLA-A rate vs Temperature at different levels
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Metodo DCM

pressure corrected rate (Hz)

POLA-A rate DrateC_srt and Tpcw - Temperature DCM
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drate (%)

Plot riassuntivi

Differential rate (without long period trend)

10
h +« POLA-A DrateC_srt
= POLA-A DrateC_srt (smoothed) : 2
-10 ! Method ATE : altitude and temperatlre of the 100 hPa isobare !
220 T m - 16
Y ;
2001 e altitudeioonra |15
! ' Method MMP : temperature at 16.5 km altitude

o s s |, v, .&M M&
o T A E 'ﬁ. 5 v
ne L \Qf \\‘ ;_:t “}\

2007 o Tump #* ¥ 5 &: '#"

Method MSS : mass weighted temperature’

W X
P s “r Y LHT

™

M
o

A 3 Ly
3l Sl M

;:g ' ~Method DCM : Correlation based weighted temperature
AN f\ TN \/’\ f’/\
200 - T W' ‘\k,
o Tocm g
150 7 ! | ! ! }
2020 2021 2022 2023 2024 2025

rate (Hz) rate (Hz) rate (Hz) rate (Hz)

rate (Hz)

Rate (pressure corrected)

34 -
32
+  POLA-A
! Rate press. and temp. corrécted - Method ATE : altitude of thé 100 hPa isobare
34 ™ ol )
) f
32 ro
POLA-A ATE
! Rate press.'and temp. corrected - Method MMP : temperature at 16.5 km altitude
34 -
32
+  POLA-A MMP
! Rate press. and temp. corrected - Method MSS : mass weighted temperature’
34 -
32 A

» POLA-A MSS

" Rate press. and'temp. corrected - Method DCM : correlation based'weighted tempefature

32 1

Sl 2 Vavat
+ POLA-ADCM \‘M\ v/-‘\ \f\\,{'}

2020 2021 2022 2023 2024 2025




differential rate (%)

10 A

NPV / ~Y N 4 .
0 v \\J L -.‘fﬁ‘ \\ WA . I\ . 2\ ; x*
AVERRAN S 507 CV T o Sy
NP ARAS W, 5o
._5 - | k_, ‘ wf
“10- v‘/v \
2020 2021 2022 2023 2024 2025
1.0
EJ 0.9 1 e MSS
$ 081 TTE @ MMP L DCM
g [ [ 0
§ 0.7'p0n|y
5061
* 0.5 : : .
0 1 2 3 4 5

Confronto OULU e POLA differential rates
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Summary

* Abbiamo applicato metodi empirici e discreti per calcolare Ueffetto
della temperatura atmosferica sul rate di muoni

* Alcuni metodi utilizzano la struttura verticale dell’atmosfera pesando i
diversi strati, ma questi ‘pesi’ non si adattano alle alte latitudini

* Proponiamo un metodo mirato al profilo verticale locale, basato sul
coefficiente di correlazione

* Confrontiamo i rate corretti in pressione e temperatura applicando i
vari metodi, fra loro e con OULU

* Verifichiamo la periodicita del rate corretto in pressione e temperatura
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