Yield function of ice Cherenkov detector operation during
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Barometric pressure correction 3. Pressure coefficient vs. Pc

Pressure Coefficient Vs. P, CC:01 [570]
0.02 22/ ndf 17.96/6
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4. Correct data for barometric pressure based on the method obtained from
Nuntiyakul et al. (2014)

ke P—P,
C — Cuneﬁ( ref)’

.00
0.004)

5. Remove data when the ship was docking or moving near the coast of Antarctic
and the variability of the ship more than 1

T
AP

6. Separate data into two interval SB and NB

SB: DOY326 — DOY360
NB: DOY420 — DOY473

=

Finding the response function by using the Dorman function



Barometric pressure correction

Data Reduction:

Data in light colors, i.e., Fec, Purnle,
“r~=~r have been removed from our
analysis. We consider only Black color
in this analysis.

O Pressure Uncorrected Data
* Grayis raw data obtained
from “LatSur” files.
O Pressure Corrected data
“ec data that has Pitch and
Roll variability (a.u.) >1
“urple data when the ship
was docking or moving near
the coast of Antarctic
Cr~=r data during FD event
(notice time period from
green in McMurdo count
rate)
e Black data corrected for
barometric pressure
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Barometric pressure correction
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Dorman equation:

N = Np(1 — e=9F"),
N = J (DRF)dP
P

[

DRF = NoyaP~*~1i(e=%P™"),

where Ny, a, and k are free
parameters.




Surface temperature correction

Cutoff Rigidity (GV) Temperature (K) Pressure (mmHg) Count rate(s™") CC 36

Variability (a.u.)
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NOTE: This graph is an example signal at SPE discriminator setting 770 (condition code 36)
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Surface temperature correction

2. Temperature coefficient vs. Pc
Temperature Coefficient Vs. P_CC:36 [770]
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Surface temperature correction

Pressure correction (before correcting the temperature) Surface temperature correction

S -asignalatSPE

1450 = =
E Cp (@ E
C 1340
o ol -c - - . . . ... .
© b . S O Ca discriminator setting
g. E Coor Romoved § 3 - r Cron s
g ; B e . . X .y
i o R § e i S cures || 630 (condition code 22)
L L g 12s0f— K
£ Py et g = bl o,
S 1300 f- el S w0 ." ﬂ';-..r'-
E R w E
s 1250 — - et e & 1240 —
E " w'.'/‘ 1220 =
1 1 1 1 L 1 — 1 1 Il L 1 L
2 4 [ [ 10 12 14 16 2 4 6 (] 10 12 14 16
P (GV) P, (GV)
Cp (B e " . C, ()
1340 s S
< *Con 2 e, '.'.. : '.V"I.o': bR . G
é' CPunj-m-u g 20 l’ N ' : h‘o . Coort_Removed
8 o = By
% . . . CAn:_Rammud ‘% 1300 = . oar : f:Altl_Rumcvod
g "-gt., - Crorn_Remomes E 1280 ;_ o S - ::FMD_anovud
& LA TN @ 1260 — % 1.
G o =
e .‘.. -
1 i 1 L L i |“ 1220 E 1 1 | L 1 1 L
6 8 10 12 14 1 Z [ 5 10 12 14 76
P, (GV) bEv)
o= Cn @ - . ¢ | Bottom: asignal at SPE
7 mE “Cos L T T “Cor di .. .
= . = . .,
5 .o : SN . iscriminator setting
~ ~ 650 /— Ol
- 680 f — r C i - = o . .. C, i e, .
e s ¢ e i, 1 830 (condition code 17)
5 emoft L T ERN = Qi
g ﬁ“c;_ : ."-' "\'1:'-_' g, g BEDE—
820 } ﬂou-:'..' Te® 610 E—
500 F— %."" =
1 1 1 1 1 1 = 1 L 1 1 L 1 L
2 4 6 8 10 12 14 1 2 4 6 8 10 12 14 16
P.(GV) P, (GV)
740 =
= C (B s0E- . f Cy (b
720 —. E . s .
T E -C, N = o7 —:W.M". "."—- "—".':-'!o: . . . .Cnl
Z  T00p— ’ E 660 - e TRANT Ayl a*""\-‘ c
5 Coont Removed = . e ‘Pon_Removed
= gsof— . - = 850/ . L4
= - N . . = =
FE—- _;-#.na. T - Cou remores e * L Ot
z - . ‘.. Ceord_Removed E 620 £ Craro pemaves
3 wof- Ll SO g SRE
& 20— Tt =
w00 NS 000 E=
= E | \ | \ L | \




Surface temperature correction Left is a signal at SPE discriminator setting 630 (condition code 22)

_ . Right is a signal at SPE discriminator setting 830 (condition code 17)
Pressure correction (before correcting the temperature)
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Temperature correction in different layer

Temperature (K)
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NOTE: This graph is an example signal at SPE discriminator setting 770 (condition code 36)
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surface temperature temperature at 550 hPa temperature at 750 hPa
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Top: a signal at SPE discriminator setting 630 (condition code 22), Bottom: is a signal at SPE discriminator setting 830 (condition code 17)
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Ice top tank
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* FLUKA
O Cycle: 20
[ Particle number: 5,000
O Energy: 500 MeV, 1 GeV, 2 GeV and 5 GeV
O Particle Type: Muon- and Muon+

L Beam size: Single beam (pencil-like beam)
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cycle: 20, particle number: 5,000, beam size: single beam
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Cycle: 10, Particle numbers: 1,000, Energy: 1 eV - 1 TeV, Particle type: Muon-
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Cycle: 10

Particle numbers: 1,000
Energy: 1 GeV

Particle type: Muon-

Ice thickness: 1 cm - 150 cm
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Cycle: 10, Particle numbers: 1,000, Energy: 1 GeV, Particle type: Muon-, Ice thickness: 1 cm - 150 cm
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