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

ASC (Advanced
Stellar Compass)

GPSR (GPS

Launched on Aug. 19, 2015 Receiver)

». { by the Japanese H2-B rocket

Emplaced on JEM-EF port #9
on Aug. 25, 2015
. (JEM-EF: Japanese Experiment
b Module-Exposed Facility)
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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




J' Observations with High Energy Trigger (>10GeV)
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Observation by High Energy Trigger for 1907 day : Oct.13, 2015 — Dec. 31, 2020

Over 5-year observation has been achieved !!

O The exposure, SQT, has reached to ~170 m? sr day for electron observations
by continuous and stable operations.
O Event number of HE triggered events (>10 GeV) is ~1.2 billion with a live time

fraction of about 86 %. Total event number triggered over 1 GeV is ~2.6 billion,

Accumulated observation time (live, dead)

3 Trigger Rate: 1.38 x106/ day
- (~7.5Hz)
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Energy calibration and long-term observation

Performance of electron energy

measurement in 1 GeV — 20 TeV Average of gain change rate per 2 month
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All Electron Spectrum:
Comparison between Recent Direct Measurements

CALET Observations: Oct.13, 2015 - Nov.30, 2017 (for 780 days)

—250
°‘> 1. CALET’s spectrum is consistent with AMS-02 below 1 TeV.
@ _‘ 2. There are two group of measurements:
1(.-5 E AMS-02+CALET vs Fermi-LAT+DAMPE, indicating the
0 200 T, presence of unknown systematic errors.
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50— 3. CALET observes flux suppression consistent with
B DAMPE within errors above 1TeV.
4. No peak-like structure at 1.4 TeV in CALET data,
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O 1 1 1 1 T B B | 1 1 1 1 I | | | | |
10 107 10°

Energy [GeV] ¢



Proton Spectrum:
Comparison between Recent Direct Measurements

CALET Observations: Oct.13,2015- Aug.31,2018 (for 1,056 days)

— 3x10*
- 1. Subranges of 50—500GeV, 1-10TeV can be fitted with single power law
% function, but not the whole range (significance > 3a).
Q) 2. Progressive hardening up to the TeV region was observed.
F'(D e 04 - 3. “smoothly broken power-law fit” gives power law index consistent with )i
- AMS-02 in the low energy region, but shows larger index change and
;7) higher break energy than AMS-02.
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Proton Spectrum:

Next Challenge and Current Status

~
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CALET Observations: Oct.13,2015- Aug.31,2018 (for 1,056 days)

The next challenge is the region from 10 TeV to 100 TeV being explored by
balloon-borne (e.g.: ATIC, CREAM) and space instruments (CALET, DAMPE,
NUCLEON).

Proton Spectrum
i Current statistics of CALET:
x 1.7 (~5000 events, AE>1 TeV)
— ? AMS-UZ
¢ CREAM-III
B 4 NUCLEON (IC)
Y NUCLEON (KLEM)
[ ] CALET-2019
L uncertainty band (stat. + syst.) for CALET
¢ DAMPE-2019
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Carbon and Oxygen Spectra
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Carbon and Oxygen Spectra
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(b) Oxygen
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CALET Observations:
Oct.13,2015- Oct.31,2019 (for 1,480 days)
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The carbon to oxygen flux ratio is well fitted to a
constant value above 25 GeV/n, indicating that the
two fluxes have the same energy dependence

10



Energy Spectra of Heavy Components
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| CALET Gamma-ray Sky (>1GeV)
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J Observations of Solar Modulation during 2015 - 2020

Since the start of observations in October 2015, the increasing of all-electron flux

in 1-10 GeV has continuously been observed up to the present time. Especially, the
Flux in recent two years has reached to the maximum, which is exceeding to the
maximum flux observed with PAMELA in last solar minimum period.

Sunspot Number

Long-term variation of all-electron energy Long-term variation of the all-electron flux compared
spectrum observed with CALET with NM count rate at Oulu and sunspot number
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CALET: Summary and'Future Prospects

O As of Dec. 31, 2020, CALET has successfully carried out the 1907-day
observations with live time fraction to total time close to 86%. Nearly 2.6
billion events collected with low (> 1 GeV) & high (>10 GeV) triggers.

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

O Following results have béen achieved by now.
« Measurement of electron’+ positron spectrum in 11 GeV - 4.8 TeV.

Direct measurement of proton spectrum in 50 GeV-10 TeV energy range,

and of Carbon and Oxygen spectra in 10-GeV/n -2.2 TeV/n: Spectral
hardening observed above a few hundreds GeV/n.

Preliminary analysis of primary elements up to Fe.
Study on solar modulation over ~5 years.
Observation of diffuse and point sources ( + Sun ) of gamma-rays.

Gamma-ray burst detections and foellow-up observations of GW events
in X-ray and gamma-ray bands.

CALET mission is planed by March 2021 over 5.7 years afterlaunch, and
is expected until 2024 by approval of the current project status.




