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CGBM (CALET FRGF (Flight Releasable
Gamma-ray Grapple Fixture)
Burst Monitor)

ASC (Advanced
Stellar Compass)

-.."_\ -l

GPSR (GPS

b’“ | Launched on Aug. 19t, 2015 Reir)
by the Japanese H2-B rocket

_, — Emplaced on JEM-EF port #9
~~~~~~~~ \ e on Aug. 25th, 2015

MDC (Mission
Data Controller)

- Mass: 612.8 kg

- JEM Standard Payload Size:
1850mm(L) x 800mm(W) x 1000mm(H)

- Power Consumption: 507 W (max)

* Telemetry:

Medium 600 kbps (6.5GB/day) / Low 50 kbps
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CALET calorimeter and capability

Field of view: ~ 45 degrees (from the zenith) Geometrical Factor: ~ 1,040 cm2sr (for electrons)

" CHD-FEC PMT 5CIN 1 TeV electron shower
P Skl N CHD — Charge Detector
e } CHD - 2 layers x 14 plastic scintillating paddles
MAPMT | 8 e s S— - single element charge ID from p to Fe and above (Z = 40)
VA Chip ' - charge resolution ~0.1-0.3 e
Assembly >__ IMC
' IMC-FEC - IMC — Imaging Calorimeter
I
- [ = - - Scifi + Tungsten absorbers: 3 X, at normal incidence
- 8 x 2 x448 plastic scintillating fibers (1mm) readout individually
- Tracking (~0.1° angular resolution) + Shower imaging
a TASC-FEC % == "TEG . .
TASC — Total Absorption Calorimeter 27 X, 1.2 A
PD/APD - 6x 2 x 16 lead tungstate (PbWO,) logs
. - Energy resolution: ~2 % (>10GeV) fore,y ~30-35% for p, nuclei
o A - e/p separation: ~10-5
PWO
Electron, E=3. e -ray, £=44. , ETasc=2. Iron, Etasc =9.3TeV  Event Display: Electron Candidate (>100 GeV)
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CALET Orbital Operations S. Torii, JPS 2024 Fall

Geometrical Factor: .

. 1040 cm2 st for electrons, light nuclei Energy deposit (in TASC) spectrum: 1 GeV-1 PeV
* 1000 cm2sr for gamma-rays v E

. 2 _ ' +— = _—____—.____

4000 cm?sr for ultra-heavy nuclei E’ e -~ 15.10.13.24.04.30
High-energy trigger (> 10 GeV) statistics: L E'I _-___ HE (>10 Ge\_/)_trlggers
« Orbital operations : 3123 days ( ~8.6 years) 10" - ~2.07 billions

as of April 30, 2024 g Fl1Gev - LE (> 1 GeV) triggers
» Observation time : 2.65 % 108 sec c10°E -~ ~4.55 billion
« Live time fraction: ~ 86% = .F -
» Exposure of HE trigger : ~270 m2 sr day 10 §_

Time duration of observation (day by day) 10%; ¢ :
= 25 - F [5 8
20.6 hours £ bl | ipiord 10°: 3 s 1 PeV
on average 1021 o e ; l
E N ; ; 4
; j 10 E e 1 _I_
= g = A I R R R R R R -H-
i (AT 222840 % 1 Sowl ool v v vl il |||||||+| L1
T T U U | e N 1 10 107 10° 10°* 10°  10° 107
SEiiIfiZIiiilEGEIIiEEIEiil : TASC Energy Deposit Sum [GeV]
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"The Calorimetric Electron Telescope (CALET) on the International Space
Station: Results from the first eight years on orbit", Y. Akaike et al. (CALET
Collaboration), Advances in Space Research, 74 (2024) 4353-4367

"Direct measurements of cosmic-ray iron and nickel with CALET on the
International Space Station", O. Adriani, C. Checchia et al. (CALET
Collaboration), Advances in Space Research 74 (2024) 4368-4376

45th COSPAR Scientific Assembly, Korea, 202447 A 314
fth, Eff=EEE M

HARYEFS F7IRIFRKRE (54 ) 20245F3R 4%
HAYEFE 2024FMFXRE (dLBEKXKE) 20244F9A 744




N
-:I-E“ﬁ

o If\

HAMEFE

HAYEZR2024FEFEEFEKRE (20245F3H)

o ISSIEECALETICK AERBIERD/NM 54 FESHEDODEREBEERHET]

« CALETIZ & %510GeVHI 5 7.5TeVDBEFD I RILFX—ARY ~LVAIERER [FRithb&EK]

o CALETOERAIIZ K > TH L NT=10GeV/n LL T DEK%RE [Th#tHE—]

e (Limits on dark matter annihilation and decay from the CALET electron spectrum up to 7.5 TeV [Motz])
HAYEFZSE7IRFERKRE (20245F97)

o ISSEEECALETIZ K D9FHRDERRR/NS 54 FESRDODERE [EEFHT]
(¢ CALETIZCKABGFIRILF—ZARINLDEHADZFER [/NATRIT]
s | © CALETEERICH T ARG ZE ALV -FHEHKZ O [MAH—]
@ |- CALETICkZFHGREXOERD [FrnEK]
T . CALETIZLBABEFBAMOABLERAL I+ —T v 1HO OBRHFEINEE (S ERF]

o CALETTHEHUBRISN=-MeVIEEAIFT 5V I XRDEFHEE) [FRIEH]

e (Exploring the Parameter Space of Cosmic—Ray Propagation with Machine Learning [Motz, Hanser])
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Proton

Proton flux in PRL2022 (red) compared
to other direct and ground measurements
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Tibet Proton QGSJET-HD
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K. Kobayashi, JPS 2024 Fall
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Ultraheavy nuclei Y. Akaike, JPS 2024 Fall

UH trigger ,
. Wide acceptance Corrected Relative Abundances
(up to 75°) ) o 100]
* SQ~0.4msr e * 2 | s L 4 CALET Preliminary
810_1- . 0 = F!'? . k] T ] | #‘ I | T
2015 Oct-2023 Jun Y s .
280 M events © : i
aQ_ CALET (rigidity
— 70 M events _ s T T CALET (TASC): this work ol
(TASC constraint) I ? HEAO-3-C2 1.25 GeV/nuc
. . . 1073 7 HEAO-3-C2 1.60 GeV/nuc
Calibration using Fe peak £ i HEAO-3-C2 2.25 GeV/nuc EEAFTET
S10-5{ I SuperTIGER (TOA) i i 13 il i $17
6] Preliminary 6 ’2 ] SuperTIGER (TOI) ! ]J: i
10 Fe o 10-6. ACE-CRIS 1 T
105 105 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
y 4

1044 104

CALET (rigidity): without using TASC energy information, cutoff
rigidity (R.> 4GV) is required
* CALET (TASC) results are almost consistent with previous
analysis
_ * Odd nuclei with CALET are slightly higher than SuperTIGER
| 100 and ACE-CRIS
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Iron spectrum by cutoff rigidity

M. Ichimura, JPS 2024 Fall

Calculation of effective cutoff rigidity using back-

tracing of antiprotons in the geomagnetic model
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Bins along the ISS orbit
Oct. 2015 — Feb. 2024 during UH trigger mode
(~ 4400 cm?sr)

Energy Spectrum (Fe)
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Solar modulation S. Miyake, JPS 2024 Fall

Cutoff rigidity map and ISS orbit

LEE trigger - — _ - Time profile of the count rate of CR Correlation with count rate of
. 90s each g ;:EWW Y \%ﬁﬁ 143 protons and corrected e~ CR protons/corrected e~ and HCS tilt angle
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Summary

[0 CALET has been operation for more than 9 years of data
with excellent performance and remarkable stability of the
iInstrument since the start of data taking on Oct. 13, 2015.

1 We use ICRR computer farms for generating MC events.

] Recent results-include protons, ultra-heavy nuclei, low-
energy iron, and solar modulations.

L] New results.on chromium‘and titanium will be submitted
soon.

Extended operations were approved by JAXA/NASA/ASI
in 2024 March to operate until 2030.

Supported by MEXT KAKENH| Grant Number 24H00025 (2024-2028)
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