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共同利用研究概要

研究内容

• Calorimetric Electron Telescope (CALET)の要素技術開発

• CALET性能最適化のためのシミュレーション計算

発表概要

• CALETプロジェクト

• 電荷測定器（CHD)モデル開発

• (CERN-SPSビーム実験)

• CALET 観測データ解析プラン

予算 研究費 500千円
支出内容（予定）： 電荷測定器(CHD)開発用 PMT、ライトガイド、プラスチックシンチレータ

共同利用 計算機（シミュレーション計算）



Science Objectives Observation Targets

Nearby Cosmic-ray Sources Electron spectrum in trans-TeV region 

Dark Matter 
Signatures in electron/gamma energy spectra in 10 
GeV – 10 TeV region

Origin and Acceleration of Cosmic Rays p-Fe over several tens of GeV, Ultra Heavy Ions

Cosmic –ray Propagation  in the Galaxy B/C  ratio up to several TeV /n

Solar Physics Electron flux below 10 GeV

Gamma-ray Transients Gamma-rays and  X-rays in  3 keV – 30 MeV

Calorimeter (CALET/CAL)
• Electrons: 1 GeV – 20,000 GeV
• Gamma-rays:  10 GeV – 10,000 GeV

(Gamma-ray Bursts:  > 1 GeV)
• Protons and Heavy Ions:

several tens of  GeV – 1,000 TeV
• Ultra Heavy Ions：

over the rigidity cut-off 

Gamma-ray Burst Monitor (CGBM)
• Soft Gamma-rays :   30 keV – 30 MeV
• Hard X-rays:  3keV – 3 MeV

CALET Observation 

A Detector Dedicated to Electron 
Observation in 1GeV-20,000GeV
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Electron Observation for Nearby Sources 

Vela

Expected Anisotropy
from Vela SNR

Expected Flux  
> 1000          827           644

~10% @1TeV

Monogem Cygnus Loop



Electron and Positron  from Dark Matter Decay

5

Decay Mode: D.M. -> l+l-ν
Mass: MD.M.=2.5TeV
Decay Time: τD.M. = 2.1x1026 s

Ibarra et al. (2010)

Expected e+/(e-+e+) ratio by a
theory and the observed data

Observation in the trans-TeV region
Dark Matter signal

Expected  e-+e+  energy spectrum
by CALET observation 



Proton and Nucleus Observation （5years)

O

MgNe

FeSi

C

CREAM

2ry/ 1ry ratio ( B/C) 
 Energy dependence of diffusion constant: D ~ Eδ

 Observation free from the atmospheric effect up
to several TeV/n   

Nearby Source Model (Sakar et al.)
Leaky Box Model



CALET Payload

CALET Detector System Support Sensor JEM/EF  Equipment

Calorimeter: CHD,IMC, TASC+MDC
GBM : HXM, SGM

GPSR
ASC FRGF

Items Specification

Mission 
Equipment

CAL: Calorimeter
CGBM:  Gamma-ray Burst Monitor

Launch 
Carrier

HTV-5

Launch 
Target 
Date

CY 2014 

Mission 
Period

More than 2 years (5 years target)

Mass 650kg (Max)

Envelope Standard Payload Size

Power Less than 500 W

Data  Rate
Medium Data Rate : 300 kbps
Low Data Rate : 20 kbps



450 mm

Shower particles

CHD
(Charge Detector)

IMC
(Imaging Calorimeter)

TASC
(Total Absorption Calorimeter)

Function Charge Measurement (Z=1-40) Arrival Direction, Particle ID Energy Measurement, Particle  ID

Sensor
(+ Absorber)

Plastic Scintillator : 14  × 1 layer (x,y)
Unit Size: 32mm x10mmx450mm

SciFi : 448 x 8 layers (x,y) = 7168 
Unit size: 1mmsq x 448 mm
Total thickness of Tungsten:   3 r.l. 

PWO log: 16 x 6 layers (x,y)= 192
Unit size: 19mm x 20mm x 326mm
Total Thickness of PWO: 27 r. l.

Readout PMT+CSA 64 -anode PMT+ ASIC APD/PD+CSA
PMT+CSA ( for Trigger)

Expected Performance
( from Simulations and/or Beam Tests)

• SΩ：

1200 cm2sr  for electrons
1000 cm2sr  for gamma-rays

• ΔE/E :  
a few % (>10 GeV) for e,γ’s
~30 % for protons

• e/p separation :  10-5

• Charge resolution : 0.15-0.3 e
• Angular resolution :  

0.24-0.76 deg.  for  gamma-rays

CALET/CAL Instrument

Preliminary 



Gamma-ray 10 GeV Electron  1 TeV Proton 10 TeV

Proton rejection power of 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 Shower Imaging Capability (Simulation)

In Detector Space
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CALET  電荷測定器 （ＣＨD)

プロトタイプによる電荷分解能(GSI)



ＣＡＬＥＴ 搭載モデルの性能と超重核観測予測

ＣＡＬＥＴ5年間の観測予測
搭載モデルの測定レンジ(Z=1-50)



CALET Data Downlink for Analysis 

JAXA ICS Link
Real-Time Connection
~20 % (5 hr/day)

NASA Link
Real-Time Connection
> 50 % (max. 17 hr/day)

CALET

Waseda Univ.
CALET Mission 
Science Center

NASA Data
Archive Center

International
Collaboration 
Organization
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