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D a ta CUTS (app_lied in this order): gi':gzii::agf;ico
- status=0 iy
Original data from - pressure available and in [700, 1100 mbar] i;;r;zli:rl,?
/home/eee/analisi/polarRates/outPOLA-Ox.root - ratemin = _20'0 Hz ;glfla:::l
_ - temp max = 40.0 g .
(rates per minute) - rateRaw/rate/r1/r2 max diff = 3 Hz Ztr':za degll
1/6/2019 — 8/2/2024, total minutes 2466751 - effiency min =0.8 sistematici
POLA-1 POLA-3 POLA-4 POLA-A
Before NyA 284006 399949 30302
Total events 1563120 (63.4%)| 2144281 (86.9%)| 2224597 (90.2%) 2622029
Valid events 1224238 (78.3%)| 1135197 (52.9%)| 1347099 (60.6 %) 2365818
Excluded events 338882 (21.7%)| 1009084 (47.1%) 877498 (39.4 %)
- status 277179 (17.7%) 358374 (16.7%) 644398 (29.0 %)
- pressure 91 (<0.0%) 143 (<0.0%) 64 (<0.0 %)
- temp 19115 ( 1.2%) 335595  (15.7%) 44182 (2.0 %)
- diff 37691 ( 2.4%) 37334  (1.7%) 28816 (1.3 %)
- Low rate 69 (<0.0%) 398  (<0.0%) 239 (<0.0 %)
- efficiency 4737 ( 0.3%) 277240 (12.9%) 159799 (7.2 %)
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With cuts
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With cuts

* zooming, with error bars (statistical errors)
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With cuts

* resampling 15min

POLA-1 (CCT) POLA-3 (Base] (increased by 1.5%)
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With cuts, resampling 1d

* resampling 1day, and zooming
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Effl C I e n Cy Efficiency index corresponds to SiPM index
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Example: POLA-3 efficiency in time



Efficiency POLA-1 after cuts
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Effacennts fof FOLA-Y
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Effcierecies for FOLA-E
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ERfchemcy for POLA-X (whike pencd)
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Time trend

* accepted rates
y-axis adapted
to specific range

e eff . >0.8

CL

O ¥ ] ¥ i 1 f f T
P ADT T TR TR TR 3 T AL

Etfeciency for socephed rabes FOLA. Y |whols penod]
blue=PA-]1. o= PDL-b.-i srrenmPOlg4

L L P
WAL EMO 7 FLATL FLAT 329 DT i AT A

DD o

DES

CRE] ]
TR 1A FLAIT T ENT TR | T ]

S

Lk

Qs

DL

an i i f ¥ T ¥ i T
A | 30T 2T LAY S ST AN 1A ]

B 106 L
135 na: s
o [k~ 0 =
il oEs s
D '] o LD 1 | @
|
BT T T T T T T T T ari ¥ T T T T T T T T TR L] T T T T ™ a7 T T T T T T T T

o0 AT D TIOT I, JAE T 3R TRTT AL

L 100 Lac L3
238 ual LEd aas
1 am 550 a9
B - LT H 15 LT
o - nas o s
LT T B e I g ey - ————

AT A7 LN F1LET A SETT SO 3387 18

AT INTT I JLTT GV 607 TR0 10T AL

AL 30N 21 a7 T DVDT TATL TR0 e

000 V0T R0 TR AL M3 TR0 TRTT A

JOITL 300 7 I2N1L SRS DA ST I AT el

S0 L XNTT O8] JLTT Lo BN TR0 | ST S

0yl o 1 D507 13701 8807 BA

FIN] BMAT TN

it] Liae Liaa
[.TT] BES ags
s ) A
a3 4 EES aas
Bl - [ 1L BB o | A%
om e [ FH T —r— D% - Lo ! o L S

L T L AT L 2§ I 2D e

VDL 200§ ELAOL Fe T 2T ST Gl 30T

T T
20k el T A0 L0 ) B ? PR RS ]

0 AT AR F 0] T B3k 3307 el



Time trend

* rejected rates

Effciency for rejectsd rabes POLA-X pwiale perod)
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Time trend

LoD 5

Efficiency vs time for POLA-X, accepted rates
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RatePair after cuts
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RateDir after cuts

RateDir for POLA (whode period)
blue=POLA-1, red=POLA-3, green=POLA-4
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6 7 8 | n. Casella | Passaggio di muoni | combinazioni pessibili | angolo di incidenza 4 |
. . . B 4 | perpendicolare | 4 | (26,8731 & 26,8731)°
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D 1 2 0,246 8 | diagonale 1 (4 in tutta) (73,0338 £ 5, 469)°
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avToT after cuts
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avioT index corresponds to SIPM index
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Peaks POLA-1: 376.3 792.0 528.5 287.2

: Peaks POLA-3: 3749 8470 5367  277.1
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Conclusions (on cuts)

* important cuts based on status flag, internal temperature and
efficiency

* mapping of parameters is complex

* how shall we estimate systematic errors



Correlation between rate and temperature



Correlation between rate and internal temperature

FaLA-1
Lempralure vy rale

P earmisioa bohmrmr rex pw Inbpapl ipeprpie
mrasen P v s i

a
L]
L=
E
i
|
li- "
W
j
CERC L s LT
= W TR s v
= CAITECE Frisll b bap 11
e N ]
ad F R Ium
rate yu tempssrature

AL SALREDE L el il |k el 3]

R AT b il S e |

FOLG-3

temperature ws rate

LA | Lwmrrlid b e Oile W ode T dar

Wl m e R e

=
¢ DRIMLE el ke beewi] T
o i
.
- L
i .y
rata ws Tem peraiune

o FidiAe s OF L e e rwvsw Lok tweraa 11 FOLEJ BMERM terad v rrm i el 1
= =
Ll H ] in
ey K " ¥
!
e & ' P W o 5 e 13 = " & "5 H s - & F bt H ry s - =
PO B LB SR T i % L Hs s il L. i‘ﬂ:'-'\i'\l-llﬂ"llﬁ- bk L] | FoLA SRR A e e o el | PO T 3t b o | e SRS 1]
- f =T e - = 1
- I
=} ¥ H ] = |
¥ K B © {
s ] u. 1 - - i 3 13 e = & -1 [ ] ] E - -k 2 a ] E] =

POLA-L

Temperature ve rale

0H_EA preriatios botwron raie asd deral borwerrsbar
rEERH MR O] A

- e g e
- R
- DA e | ]

[T FRS———

rate ws tTemperature

Foidd DSI00 D imrmg v i ks bmald 3

=

i d BHIGET iprar v ie pacmrel |

= a
L] £
i i
]
- ] ] = ] ® -1z 3 ] F = =
FOLEA Rl 850 e m rew kel ] P DRI EE3 S e . roew | ke i )
B i ¥
L] £ ]
e [E]
]
=13 ] £} = E *® =1z 3 w x = =



D T

ik i

ik

Correlation between rate and internal temperature
overall period - resampling over 1d
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Correlation between rate and internal temperature
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Correlation between rate and internal temperature (1d
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Correlation between rate and internal temperature
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Correlation between rate and internal temperature (1d
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Correlation between rate and internal temperature
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Correlation between rate and internal temperature (1d
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Correlation with environmental parameters

POLA-A rate, resampled for 1d; meteo data from CNR CCT 2m




Correlation with environmental parameters

POLA-A rate, resampled for 1h; meteo data from CNR CCT 2m
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OPEN DATA



Open data : differential rates, resolution 1d

POLASA, QUL and Yang Ba Jing differential rates - 1day res




Open data: differential rates and stat error

POLA-A, DULY and Yang Ba Jing differential rates - 1day res
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POLA-A, DLILU and V) parodogras
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Temperature mapping

SenseHat DS1820 (1-wire) BME280

SlO templ temp2 temp3 temp3_1 temp3_2 temp5
outline1[2][1] outline1[2][2] outline1[1][0] outline1[1][1] outline1[1][2] outline1[4][0]

Root temp3 temp2 temp temp5

SenseHat can give 2 temperatures:
- from humidity sensor

(slo: temp1)
- from pressure sensor
(slo: temp?2)
DS18B20 (1-wire) 3 temperatures
root | temp temp3 | temp2
BME280 Slo |[temp3_2 |temp3 |[temp3_ 1

Slo: hum1,presl,temp5
Root: (temp5,humil,presl) = getattr(el,"parExtra")



How did | map root and slo temperatures

POLA-3 temperatures on a specific date, to check temperature mapping
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Abstract

Conferenza: 13th CRIS-MAC 2024 Cosmic-Ray International Studies and Multi-messenger
Astroparticle Conference

Annual quasiperiodicity in muon rate observed by PolarquEEEst detectors at 79°N

Since 2019, three scintillation detectors, readout by SiPM and controlled by low-cost electronics, are
installed in the scientific research site in Ny Alesund (Svalbard) at 79°N, recording muons from
secondary cosmic rays. The detectors are part of the EEE Project, involving almost 100 secondary
schools in Italy.

After collecting nearly 5 years of data, we are able to analyze the muon rate time series and observe
an evident oscillating component with a period of about one year. Applying spectral technigues and
sinusoidal fit optimization (Lomb-Scargle periodogram) we can quantify the annual component and
verify its independence from environmental and experimental factors.

Finally, we compare the observed periodicity with open data provided by other muon experiments
and by neutron counters from the NMDB network.



