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i / lron Flux
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Trajectory of Antiproton (LONG:0, LAT:0, ALT:400km, 20170908 01:05)

= 5%? D Back Tracing

- S (BE. BE. 5E) »bo
H5HHME (0,d) ~BH B Rigidity TRIGT % FTH

B HRENE B E LD BT - |
Trajectory of Antiproton (LONG:0, LAT:0, ALT:400km, 20170908 01:05)

- UIFonwInhzimz Lz o8 T
1) #EKIZEZE : forbidden region
2) BisBSRmE ICE)2E : allowed region
3) HERFZE D 15F LA E(ZEZE  allowed region

Z (Re)

Rigidity : 1GV~50GV % logl0 X4 — /L T 0.01 X & TZEAL
(100 steps per decade)

Allowed region & Forbidden region M= B 7' Cutoff Rigidity Rc
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Cutoff Rigidity

LON 161 LAT 42 O:41.6 degree LON 161 LAT 42 O:41.6 degree
Penumbra Structure Effective Cutroff Rigidity
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RC t L/T: E. Kamioka et al., Astroparticle Physics, 6, 155(1997)
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i Cutoff Rigidity e« 1 DDEASICDE, 193 5MmI(C
> b7+ 7 BT H . tracmg L <.
30° N 135° E “  Cutoff Rigidity Rc &= & H

o I1KA 0)bin£;t
LA © 15° step 24D
XIBA - /\EU
0.0° ~ 41° ~ 21.1° ~ 30.3°
~ 38.0° ~ 45.1° ~ 52.4°
~ 60.1° ~ 69.4 ~ 90.0°
( cosBd(cosB)dd TEZ4)
1bin=rt,/ 193
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AAYBEFZR2024FHZRE (A 74 V)
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BPELFI05TEICEFEDD
~25,000#8 52 /month

KIGRAERA T — 2N ENE Z A
Ty b



. Oct. 2015 — Oct. 2023 (97 ths)
Flight Data " : months
« UH trigger(CHD, IMC1+2, iMC3+4)

AnalySIS « UH tracking (UHFORIEMR 7L T U X L)

{ HD(Charge Detector)

TSRFy oI vFL—& 14AXx 2 (xAHME. yAR) N = ;}:750 . ) UCEDI}éigger

/ IMC -FEC - \_ — // i lMCJ:ﬁ(BCjLTE:E‘DX_FCHDy)
IMC(IMaging Calorimeter) D(|M?;X1_X4, IMCy1-y4)

ImmxImmx448mm D > F 7 7 4 IN—448K /1 B
A48 x 2 (xHME. yAE) X8E
R AT VIR T8

I Zhndenergy deposit A
— B £

(&

SQ=4,400 cm?2sr

TASC(Total AbSorption Calorimeter)
PWOY > FL—4% 164&x 2 (xAE. yHHE) X6/B
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Charge ldentification

/ CHDy vs CHDx (201510-202105)

B~ - UH trigger mode (il & M f=FRiED
° 1400 ° CHDX, CHDyb*\iIO%L}(W@%@%}“'
. BBEENERIZNZNIZOVWTRe A5 E

™« CHDx,CHDyZNhZhDt X +4'Z L%Rc bin &

600

Izg RS
0 %EE!
=

107"

}l(j-}_t\—a_% t 7%HJLJ7LHX%

1
10 ' CHDxGeV]

CHDy vs CHDx with 10% cut(201510-202105)

s 1800 CHDx Signal Distnbution(log10)
% 1 1600 § - 0 . . i F a
1400 b i
1200 -
1000
800 BT
600 W
1o 400 - .
200 11X
o 0 12 ) 08 06 04 02 i
CHDx[GeV] log 10{ CHDx: Signal]GeNT])
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Charge Identification

e Rigidity binning(16+1 bins)

10050GV - 100-55G\/ - 100-60G\/ +-vveeve- 101-25GV - 101-30GV/-
(3.2GV 3.5GV 4.0GV 17.8GV 20.0GV-)

CHDx Signal Distribution(log10)

3.2GV-3.5

NN S S A I 0.12

GV CHD signal (Fe)

125

log10¢hd[GeV])

-0.13

-0.135

-0.14

-0.145

. WY ' _0.15 A S T S S A
_ . ] F HC[GV]

0.2 0
log10{CHDx Signal[GeV])
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@™\ Charge Identification
D, = g//

il
CHDx vs z° Scintillation @ saturation ZZE L 7-
s °r halo model (C & % fitting
= (Marrocchesi et al. NIM A659(2011)477 )
T 1 : R SR R S ol .0 S—"

d_L o A(l — fh)CVZz
dr 1 + Bs(l — fh)OJZZ

2
o~ QMGV/ g / cm
............................................................ . EE_SEG,H, fh fraCt|On |n the halo

5.0-5.6 GV (+0.1)
)

+ AfpaZ?

& 6.3-7.1 GV (+0.2 .
7.9-8.9 GV (+0.3) / BS . saturation parameter
: 5 : 12.5-14__1 GV (+0.4) .
D | I | | | I I | | | I I | 1 1 1 1 | I | | | I I | | | I I | | 1 1 A : normalization ConStant
0 100 200 300 400 500 800 700
ZE

CHDx,CHDyZ W ZhiZ2> WL TfittingD>» ThZThERFAZE#(ZCHDx,ZCHDy)
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Zy vs Zx(7.9-8.9GV)

Charge resolution
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Rigidity Spectrum

Differential Rigidity Spectrum (Fe)

Integral Rigidity Spectrum (Fe)
g HN TR T LN TP & 0-41 degree ...... g ___________________________________________________ R
[ S SRS SUOPURUNS NSSUOUOOOS NUOSON SOOOOIOS SURNOS N o 4.1-21.1degree | s » 0-4.1 degree
< 21.1.30.3 doaras < @ 4.1-21.1 degree
| : e e ooecearee | 10 ; mm— 21.1-303 degree [N
!¢, e oree s o 303380degrec |
] § 2 . 38.0-45.2 degree 38.0-45.2 degree [
-1 S bW
10 ]
1072
Rigidity [GV)

Rigidity [GV]

£ RebinNDfE#E 7> b (60<45° ) BEDBEDEN% & > THpREICEE

SQTTCE|->-HEEE~*EH
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Efficiency

Efficiency

Tracking and Geometrical Efficiency (CHD top-IMCY4 bot){JamFrag=2,dr=2.0}

e 0-4.1 degree

e 4.1-21.1 degree
21.1-30.3 degree

& 30.3-38.0 degree

R

Simulation Code:
COSMOS8.042 + EPICS9.311

« CALET#H 2 LERICET % TALSY
« CHDtop + IMC4bot #E1® &&
Tracking ICEIN L 7=H Dz £

Interaction models:

<2 GeV/n (<112 GeV) : phits model

38.0-45.2 degree K.Niita et al., Radiation Measurements,41, 1080(2006)
1 iiil 2GeV/n~100 GeV/n(112GeV~5.6TeV) : jam model
Kineﬁc%nergy Gevipariicie]  Y-Nara et al,, Phys.Rev.C, 61, 024901(1999)
3GV 30 GV
(41.7 GeV) (730 GeV)
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Systematlc Uncertainties

ReETE R EDEZE

Effect of R calculation(longitude and latitude vaniation) Effect of Rc calculation(due to the arnval direction)
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WE‘H] 3:::::._____. 4':#1{]'1 _.____!
% - - .
T g - u_§_ L i
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g i
107 "iq 107 !‘!'
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¥
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? Rigidity [GV]
RS DORBE - BREDsteplZ L B2Recd ILEADbInF T Re fluctuation DE2£E: ~5%

fluctuation =2 1 ~8%
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Systematlc Uncertainties

Effect of charge selection cut

Longterm Stability
il =
'% » 1.1=igma cut ,_5 ® 216 [
L
~§m_1 & . 1 2ai B '?1{]‘ P ® 2017
LLSIQME ¢ oy - — —
E ¥ ? e S S 2018 -
X .- - ® 1.3sigma cut 4 . i - ® 2019 e
L [ i " 200 0
% e #
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10 . i 1072 1y ;:::::i
i 1
1 O O 0O OO MO OO NSO SOOI B E
: i
» LY ? *
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10 107
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Charge cut MEZ

=

110, 1.20, 1.30TChHw b LE=ZEHEDfluxd
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FTEDEWN: ~10%
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Energy Spectrum (Fe)
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Absolute Flux

Differential Rigidity Spectrum (Fe)

#  CALET 201510-202310
*  AMS02(2021)

Rigidity [GV]
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X &7
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Energy Spectrum (Fe)

o
o

®  AMS02

#  CALET Geomag

ra

...............................................................................................

E*® x Flux [m2s'sr(GeV/n)" ]

tn
T T
l—-ﬁ-
i

T T T
L]
._______:.. i
e

05 e S T .

~ Preliminary

10
Kinetic Energy E [GeV/n]

. MBI FH-Y OEB)T X ILF —E(GeV/n)
MEEh 1 flux*E2©
o REEIIWETRE, EEOHIHIT total error

AAYBEFZR2024FHZRE (A 74 V) 18



Differential Rigidity Spectrum (Fe)

Comparison with HelMod

CALET 201510-202310

: HelMod 2015-2023

Differential Rigidity Spectrum (Fe)

AMS-02
HelMod 2011-2018

Rigidity [GV]

¢« 3-4GVD T NlF modulation TRBATZE %,

Rigidity [GV]

HelMod: the Modulation Model through the Heliosphere (https://www.helmod.org/)

2024/3/18

H A

L2028 FHEZERE (FvF4V)
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https://www.helmod.org/index.php

CALET®97 A (201510-202310) &R T — % % FHULN T 3GV-20GV D FEH TR
78 E 7 B

MFY-Y) OEBN T 2 I)LFX —T 1GeV/n-10GeV/n

AMSODHER & 1Z1T—E, 3-4GVD T lE solar modulation " HHEIFEINBEE &
consistent

Z DHEHEMMBOZIEAIGH L Tsolar modulationz A~ %
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