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CALET Observation

Calorimeter (CALET/CAL) _ ———— L

e Electrons: 1 GeV - 20,000 GeV
* Gamma-rays: 10 GeV - 10,000 GeV
(6amma-ray Bursts: > 1 GeV)
* Protons and Heavy Ions:
several tens of GeV - 1,000 TeV
 Ultra Heavy Ions: % W Sl A A
over the rigidity cut-off i @ BRIl 8 apancse

Experiment
Module (Kibo)

Gamma-ray Burst Monitor (CGBM) | CALorimetric Electron Telescope | Telescope “a cALET ¢

* Soft Gamma-rays : 30 keV - 30 MeV
* Hard X-rays: 3keV - 3 MeV

Science Objectives Observation Targets

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

Signatures in electron/gamma energy spectra in 10

Dark Matter GeV — 10 TeV region

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



B (electrons m ‘gl gr! G&U:]

Electron Observation for Nearby Sources
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Electron and Positron from Dark Matter Decay

DeCGY Mode_: D.M. -> I*lv Expected e+e* energy spectrum
Mass: My =2.95TeV by CALET observation

Decay Time: 15, = 2.1x10%¢ s -

@ CALET (2yr)
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Ibarra et al. (2010)



Flux x E*” [m? s sr! (GeV/n)" ™)

Proton and Nucleus Observation (5years)
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CALET Payload

) 7 ASC Items Specification
(Soft Gamma-ray Monitor) (Advanced Stellar Compass)
HXM Mission CAL: Calorimeter
(Hard X-ray Monitor) FRGF ) '
(Flight Releasable Equipment | CGBM: Gamma-ray Burst Monitor
3 Grapple Fixture)
_ Launch
— . HTV-5
(GP (*JESR' ) N CHD Carrier
b hete e (Charge Detector)
Launch
Target CY 2014
[ Date
Mission
. More than 2 years (5 years target
Period y Gy get)
Mass 650kg (Max)
MDC .
(Mission Data Controller) Envelope Standard Payload Size
T Power Less than 500 W
B
(Imaging Calorimeter) Medium Data Rate : 300 kbps
TASC . | Data Rate '
(Total AbsorptionCalorimeter) Low Data Rate : 20 kbps

CALET Detector System Support Sensor JEM/EF Equipment

Calorimeter: CHD,IMC, TASC+MDC GPSR

GBM : HXM, SGM ASC FRGF



CALET/CAL Instrument

450 mm
CHD-FEC PMT = SciBar
= / Expected Performance
FEFEFL—F ) } CHD ( from Simulations and/or Beam Tests)
- [ —~ [ \n [ I‘a [ L [ ;I_ [ G\/I [ ;\ \I!.;‘ . SQ

VA Chip Assy . N 1200 cm?sr for electrons

Wo-FeC / - mesmetne - > |MC 1000 cm2sr for gamma-rays
IMC Panel /’/ 1 ° AE/E -

7 SciFi< o) 3
afew % (>10 GeV) for e,y’s

il
ITTT

71

TTTI

~30 % for protons
e/p separation : 10°

PMT

|
| : >~ TASC _
3 oo | TAIAT S * Charge resolution: 0.15-0.3 e
| T  Angular resolution : Preliminary
PD/ AP
I 0.24-0.76 deg. for gamma-rays

TASC Structure

BASE PANEL

N\
Shower particles

PWO
CHD IMC TASC
(Charge Detector) (Imaging Calorimeter) (Total Absorption Calorimeter)

Function Charge Measurement (Z=1-40) Arrival Direction, Particle ID Energy Measurement, Particle ID
e SciFi : 448 x 8 layers (x,y) = 7168 PWO log: 16 x 6 layers (x,y)= 192
: X
?f;sbosrorber) LPJIr?iS:ctlscizsec-lI;tzl:qlfr::):('l(%:qmmls?:qen:(X'y) Unit size: Immsq x 448 mm Unit size: 19mm x 20mm x 326mm
’ Total thickness of Tungsten: 3 r.l. Total Thickness of PWO: 27 r. I.
Readout PMT+CSA 64 -anode PMT+ ASIC APD/PD+CSA

PMT+CSA ( for Trigger)



CALET Shower Imaging Capability (Simulation)

Gamma-ray 10 GeV Electron 1 TeV Prqton 10 TeV

T

Proton rejection power of 10° can be achieved with the IMC and TASC shower
imaging capability.
Charge of incident particle is determined o AZ=0.15-0.3 with the CHD.
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NASA Link
Real-Time Connection
>50 % (max. 17 hr/day)

NASA
MSFC

NASA Data
Archive Center

CALET Mission
Science Center

A

JAXA
Tuskuba
(Data Relay Test Satellite) o '! — Space Cen ter,
:ltzﬁ'll'fnitle-lgznnection Tsukuba ISS O_pe_ration
~20 % (5 hr/day) Space Center, Building
Japan Japan

International
Collaboration

Organization

12
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