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Main Telescope: Calorimeter (CAL) 
•   Electrons: 1 GeV – 20 TeV 
•   Gamma-rays:  10 GeV – 10* TeV 
    (Gamma-ray Bursts:  > 1 GeV) 
•    Protons and Heavy Ions: 
   10’s of GeV – 1,000* TeV 
•   Ultra Heavy (Z>28) nuclei   
        E > 600 MeV/nucleon  
Gamma-ray Burst Monitor (CGBM) 
•    X-rays/Soft Gamma-rays: 7keV – 20MeV 

      (* statistics dependent) 

CALET: Calorimetric Electron Telescope

CAL
CGBM



CALET could identify nearby 
cosmic-ray  sources

Some nearby sources, e.g. Vela SNR, might leave unique 
signatures in the electron energy spectrum in the TeV region 
(Kobayashi et al. 2004). 

→   Identification of the unique signature from nearby SNRs 
such as Vela in the electron spectrum by CALET.

Simulated electron energy 
spectrum of the CALET for 5yr 
observations from a SNR 
scenario model (Kobayashi et 
al. 2004).



Indirect dark matter search by electrons 

2yr (BF=40) 
or 5yr (BF=16)

Simulated e++e- spectrum for 2yr 
from Kaluza-Klein dark matter 
annihilations with m=620GeV and 
BF=40.

Simulated e++e- spectrum for 2yr from 
decaying dark matter for a decay 
channel of D.M.-> l+l-ν with m=2.5TeV 
and τ = 2.1x1026 s.

→  CALET has a potential to detect electron + positron signals 
from dark matter annihilation/decay.

(A.Ibarra et al. 2010)

  B.Rauch et al. (Proc. of the 39th COSPAR (Mysore)), CALET measurement of separate electron and positron spectra 5 < E 
< 20 GeV, using Geomagnetic Field



Indirect dark matter search  
by gamma rays

Simulated gamma-ray line spectrum 
for 2yr from neutralino annihilation 
toward the Galactic center with 
m=820GeV, a Moore halo profile, 
and BF=5.

Simulated extra-galactic gamma-ray 
spectrum for 2yr from decaying dark 
matter for a decay channel of D.M.-> l+l-
ν with m=2.5TeV and τ = 2.1x1026 s.

→ CALET has a potential to detect gamma-ray signals from dark matter 
annihilation/decay with the excellent energy resolution of 2%

(A.Ibarra et al. 2010)

EGRET



Nuclear components observations

  Spectral shape and composition to the 
knee energy region 
  Energy dependence of diffusion 
coefficient of D0Eδ�

  Much cleaner UH composition than 
previous balloon experiments 

Nuclear spectra of p – Fe to CR knee

UH Composition to Z=40

p

He

B/C, sub-Fe/Fe ratio



Main Telescope: CAL (Calorimeter) 
450 mm

Shower particles
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CALET/CAL Shower Imaging Capability (Simulation)
Gamma-ray 10 GeV Electron  1 TeV Proton 10 TeV

In Detector 
Space

  Proton rejection power > 105 can be achieved with the IMC and TASC shower imaging capability.
  Charge of incident particle is determined to ΔZ = 0.15 – 0.3 with the CHD.



CALET/CAL Expected Performance

Proton rejection power at 4TeV >105 
with 95% electron retained

Geometrical 
factor for 
electrons: 
~1200 cm2sr

Energy 
resolution for 
electrons: 
σ/μ = ~2%

Charge resolution:  
 ΔZ = 0.15 – 0.3



CALET Payload Overview 

ASC (Advanced 
Stellar Compass)

GPSR
(GPS
Receiver)

CAL/CHD

CAL/IMC
CAL/TASC

CGBM/
SGM 

MDC (Mission 
Data Controller)

FRGF( Flight 
Releasable 
Grapple Fixture)

 Mass: 650 kg (Max) 
  Standard Payload Size 
  Power: 650 W (Max)

  Launch carrier: HTV-5 
  Launch target date: CY 2014 
 Mission period: More than 2 years 

   (5 years target)

  Data rate:  
  Medium data rate: 300 kbps 
  Low data rate: 20 kbps

CGBM/
HXM 



CHD

Plastic  Scintillator 
+ Light Guide

Design Study of Structure

CALET flight hardware is being developed
IMC TASC

SciFi Layer

Structure of IMC

Random Vibration Test

PWO + APD/PD

Structure of TASC

Random Vibration Test
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