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・Mass: 612.8 kg
・ JEM Standard Payload Size:

1850mm(L) × 800mm(W) × 1000mm(H)
・ Power Consumption: 507 W（max）
・ Telemetry:

Medium 600 kbps (6.5GB/day) / Low 50 kbps

Launched on Aug. 19th, 2015
by the Japanese H2-B rocket

Emplaced on JEM-EF port #9
on Aug. 25th, 2015

Kounotori (HTV) 5

JEM/Port #9

CALET Payload 
FRGF (Flight Releasable 
Grapple Fixture)

CGBM (CALET 
Gamma-ray 
Burst Monitor)

ASC (Advanced 
Stellar Compass)

GPSR (GPS
Receiver)

MDC (Mission 
Data Controller)

Calorimeter

32022.3.17



CALET Calorimeter and Capability 

1 TeV electron shower45 cm

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

4

Electron, E=3.05 TeV Gamma-ray, E=44.3 GeV Proton, ETASC=2.89 TeV Iron, ETASC =9.3 TeV Event Display: Electron Candidate (>100 GeV)

CHD – Charge Detector
- 2 layers x 14 plastic scintillating paddles
- single element charge ID from p to Fe and above (Z = 40)
- charge resolution ~0.1-0.3 e

IMC – Imaging Calorimeter   
- Scifi + Tungsten absorbers:  3 X0 at normal incidence
- 8 x 2 x 448 plastic scintillating fibers (1mm) readout individually
- Tracking ( ~0.1° angular resolution) + Shower imaging

TASC – Total Absorption Calorimeter  27 X0,  1.2 λI
- 6 x 2 x 16 lead tungstate (PbWO4) logs
- Energy resolution: ~2 % (>10GeV) for e , γ ~30-35% for p, nuclei

- e/p separation: ~10-5



Accumulated observation time (live, dead)
Energy deposit (in TASC) spectrum: 1 GeV-1 PeV

CALET Observations on the ISS (2015.10.13-2022.7.31)

High-energy trigger (> 10 GeV) statistics:
• Operational time  2484 days (~6.8 years)(*)

(*) as of July.  31, 2022
• Live time fraction ~ 86%
• Exposure of HE trigger

~220 m2 sr day
• HE-gamma point source exposure

~3.9 m2 day (for Crab, Geminga)

LE-
Trigger

HE-Trigger

All particles

15.10.13-22.07.31
Number of HE triggers

~1.63 billion
Total number of >GeV triggers

~3.53 billion

1GeV 1PeV

  CALET WCOC Web ToolCALET WCOC Web Tool QL DQC  CALET WCOC Web ToolCALET WCOC Web Tool QL DQC

Trigger Rate : ~ 8.7 Hz



Cosmic-ray all-electron spectrum (update: as of  May 30, 2021)

p CALET observes a flux  
suppression above 1 TeV with 
a significance > 6.5 σ, a 
considerable improvement with 
respect to the result published 
in PRL2018 (~4 σ).
p No peak-like structure at 1.4 
TeV in CALET measurement 
irrespective of binning.

• High energy region: statistics increased x 2.6 
since PRL2017

n CALET  2021 
uncertainty band (stat.+syst.)

l AMS-02  2019

DAMPE  2017

Fermi-LAT 2017 (HE+LE)
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Cosmic-ray proton & He spectrum

Proton

Helium

E0=630+50-40GeV

hardening softening

Fitting 
Results

6aA124-8: K. Kobayashi

Published at  PRL 129, 101102 (2022.9.1)

Oct. 2015~Dec. 2021

50 GeV - 60 TeV



CALET Preliminary

Under
analysis
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Simon et al. (1980)
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(c) C/O flux ratio   

Preliminary Spectra of Carbon – Iron

Spectra of Cosmic-ray Nuclei from C to Fe

• The spectra show a clear hardening around 300 GeV/n
• They have shapes similar to AMS-02 but the absolute

normalization is significantly lower ( ~ 27%)

Carbon and Oxygen Energy Spectra

[10 GeV/n, 2.2 TeV/n]

[10 GeV/n, 2.2 TeV/n]

PRL 125 (2020) 251102 PRL 126 (2021) 241101

[10 GeV/n, 2 TeV/n]

Iron Energy Spectrum

Iron Single Power Law fit:

50 GeV/n, 2.0 TeV/n 
γ = −2.60 ± 0.02(stat) ± 0.02(sys) 
with  χ2/d.o.f. = 4.2/14

Low energy Iron (<10GeV/n)
spectrum is being studied
using rigidity cutoff.  

6aA124-10: M. Ichimura

6aA124-９: Y. Akaike



Nickel  Energy Spectrum published at PRL 126 241101 (2022.4.1)

[8.8 GeV/n, 240 GeV/n]

• The measurement improves considerably, both in energy reach and in precision, 
the present data.

• Below 20 GeV/n: The observed nickel spectrum was found to decrease with 
energy following a general trend also observed for primaries lighter than nickel. 

• Above 20 GeV/n: The present observations are consistent, within our uncertainty 
band, with the hypothesis of a Single Power Law spectrum up to 240 GeV/n. 

~constant

6aA124-９: Y. Akaike



2022.9.6 ⽇本物理学会2022年秋季⼤会（岡⼭理科⼤学） 6aA124-7 10

Ultra Heavy Nuclei

n This analysis uses ~6.5 years of CALET UH-trigger data 
from 10/2015 through 02/2022. 

n We constrain the analysis to events that pass through the 
TASC. (~38 million events).

n This reduces statistics but the energy information allows 
for an improved charge assignment. Allowing us to trade 
statistics for better resolution. 

~17.2 million events

COSPAR(2022): W. Zober



Gamma-ray 
Sky Map &
Point Sources
LE-γ trigger
(E >10 GeV)

CALET g–ray Sky, GRBs, GW follow-up, DM limits 

- Follow-up of LIGO/Virgo GW observations in:     
• X-ray and g-ray bands
• high-energy g-in calorimeter 

- Limits on DM annihilation into  gg: <σv> < 10-28-10-25cm-3s-1

- Limits on DM decay  χ → gn etc.: τDM > 1030s (mDM>100 GeV)
11

2015.11–2022.2

6aA124-11: M. Mori

6aA124-12: Y. Kawakubo

その他
SGR: 27
太陽フレア: 119
X線天体: 14
荷電粒⼦イベント: 465
BGのゆらぎ: 70
未同定: 31

306 GRBs (44.9 /yr) 273 Long (89%) 33 Short (11%)

CGBM: dedicated Gammay-Ray Burst Monitor
with energy range 7 keV-20 MeV (~ 2022.07.31 )

機上トリガ
イベントの
分類

Search results during O3 :  published at ApJ, 933:85 (2022)

Gamma-ray 
Diffuse Emission

On-plane: 
|b| < 8° & |l| < 80°
Off-plane: 
|b| > 10°

COSPAR(2022):
N. Cannady

Preliminary
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p CALET was successfully launched on Aug. 19th, 2015. The observation campaign started on Oct. 13th, 2015. 
Excellent performance and remarkable stability of the instrument were confirmed.

p As of July 31, 2022, total observation time is 2484 days (~ 6.8years) with live time fraction  close  to 86%. 
Nearly 3.53 billion events collected with low (> 1 GeV) & high (> 10 GeV) energy triggers.

p Accurate calibrations have been performed with non-interacting p & He events + linearity in the energy 
measurements established in 1 GeV-1PeV.

p Following results have been obtained by now.
• Measurement of electron + positron spectrum in 11 GeV- 4.8 TeV.
• Direct measurement of proton and Helium in 50 GeV ~60 or 50 TeV energy range, and of Carbon and 

Oxygen spectra in 10 GeV/n -2.2 TeV/n:  Spectral  hardening observed at ~600 GV.
• Heavy primary cosmic-ray elements up to Iron and Nickel are successfully observed, and these spectra are 

published in PRL.
• Continuous observations of gamma-ray bursts, solar modulation and REP events are successfully caried out. 

p CALET observation has been carried out over 6 years, and is approved to be extended for  4 years more until 
the end of 2024  at the JAXA review held on March 12, 2021 .

CALET: Summary and Future Prospects 

ü We greatly appreciate JAXA staffs for perfect support of the CALET operation at the TKSC of JAXA !!
ü This work is partially supported by JSPS KAKENHI Kiban (S)  Grant  Number  19H05608 (2019-2023FY).


