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Overview of the CALET Calorimeter

CHD — Charge Detector
- 2(X)Y) layers x 14 plastic scintillating paddles
- Charge Measurement Z=0-40+

IMC - Imaging Calorimeter
- 8 x2(X)Y) x 448 plastic scintillating fibers (1mm)
- 7 tungsten sheets:

3Xo (5x0.2X, +2x1X,),0.12
- Pre-shower development and imaging

TASC — Total Absorption Calorimeter

- 6x2(X)Y) x 16 lead tungstate (PbWO,) logs:
27 Xo, 1.2 Ny

- Electromagnetic shower absorption

*Geometrical Factor:
1040 cm? sr for electrons, light nuclei
1000 cm? sr for gamma-rays
4000 cm?sr for ultra-heavy nuclei

*AE/E:
~2 % (>10GeV) fore, y

*e/p separation: ~10°
*Charge resolution: 0.15-3 e (p-Fe)

~30-35% for protons, nuclei *Angular resolution:

0.2° for gamma-rays>~50 GeV

2025.3.18

HAYEZER2025FFFRKE (F71V) 4



Examples of CALET Event Candidates

Electron, E=3.05 TeV Proton, Eqasc=2.89 TeV
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Time [hr]

High-energy trigger (> 10 GeV) statistics:

* Orbital operations : 3399 days (>9 years)
as of January 31, 2025

Observation time : 2.88 X 108 sec

Live time fraction: ~ 86%

Exposure of HE trigger : ~300 m? sr day
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Energy deposit (in TASC) spectrum: 1 GeV-1 PeV
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CALETODERIRSE : ISS Science Top News(CER |
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HEZHEFFL T,

Station Science Top News:
Feb.27 2025

Performance report for cosmic ray observatory

Researchers report on-orbit performance from the first 8 years of operation of the International
Space Station's cosmic ray observatory, CALET. The instrument has provided valuable data on
cosmic ray, proton, and helium spectra; produced a gamma-ray sky map; observed gamma-ray
bursts; and searched for gravitational wave counterparts and solar effects.

The JAXA CALorimetric Electron Telescope or CALET helps address questions such as the origin
and acceleration of cosmic rays and the existence of dark matter and nearby cosmic-ray
sources. The instrument also could help characterize risks from the radiation environment that
humans and electronics experience in space.

The CALorimetric Electron Telescope instrument is visible on the far left of the space station’s Kibo laboratory module.
JAXA (Japanese Aerospace Exploration Agency)/Norishige Kanai

ISSOERNME T 3D FED2030F 12 HFTEAINAGRINTULS,
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Stable operations over a range of observing modes continue

. Continuous on-orbit updates from ground calibration

Astropart. Phys. 100, 29 — 37 (2018)

. Operational over 3200 days with 85% live time, total triggers over4.5 billion  Astropart. Phys. 91, 1 - 10 (2017)

FHR (BF BETF. BT JTi%)

All-electron spectrum in the range 10.6 GeV —7.5 TeV PRL 131, 191001 (2023)
Proton spectrum in the range 50 GeV — 60 TeV PRL 129, 101102 (2022)
Carbon and oxygen spectra in the range 10 GeV/n—2.2 TeV/n  PRL 125, 251102 (2020)
Iron spectrum in the range 50 GeV/n—2 TeV/n PRL 126, 241101 (2021)
Nickel spectrum in the range 8.8 GeV/n — 240 GeV/n PRL 128, 131103 (2022)
Boron spectrum in the range 8.4 GeV/n — 3.8 TeV/n PRL 129, 251103 (2022)
Helium spectrum in the range 40 GeV — 250 TeV PRL 130, 171002 (2023)
Cr and Ti spectra in the range 10 — 250 GeV/n submitted to PRL (2025)
Abundances of heavy and ultra-heavy nuclei (13 < 7 < 44) in preparation for ApJ (2025)
HOHR HONRIN—-A D EIRK A

Calorimeter instrument response characterized ApJS 238:5 (2018)

GW follow-up and GRB analysis with CGBM & CAL AplL 829:1.20 (2016)
Counterpart search in LIGO/Virgo O3 with CGBM & CAL ApJ 933:85 (2022)
Updates in progress|

KIBER. PEXSETFH (REP)

Charge-sign dependence of Solar modulation

PRL 130, 211001 (2023)

Heliospheric transients such as relativistic electron precipitation, etc. GRL52, €2024GL113660 (2025) + 3 papers in 2024
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