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CALET System Design

JEM/EF & the CALET P

O Instrument

High Energy Electron and Gamma- Ray
Telescope Consisted of :

- Imaging Calorimeter (IMC)

CALET Overview
The CALET mission instrument satisfies the
requirements as a standard payload in size,

weight, power, telemetry etc. for launching
by HTV and for observation at JEM/EF.

CALET Payload

o0 Observation
» Electrons : 16eV -10,000 GeV
» Gamma-rays : 10 GeV -10,000 GeV (GRB > 16eV)
+ Gamma-ray Bursts : 7 keV-20 MeV
> Protons, Heavy Nuclei:
several 10 GeV- 1000TeV ( per particle)
> Solar Particles and Modulated Particles
in Solar System: 1 GeV-10 GeV (Electrons)

Gamma-ray Electron Proton
100 GeV 1Tev 10 Tev

Examples of Simulation Event

(Arrival Direction, Particle ID)
Total Thickness of Tungsten (W) : 3 X,
Layer Number of Scifi Belts: 8 Layers x2(XY)
- Total Absorption Calorimeter (TASC)
(Energy Measurement, Particle ID)
PWO 20mmx18mmx326mm
Total Depth of PWO: 27 X, (24cm)
Charge Detector(CHD)
(Charge Measurement in Z=1-28)
Plastic Scintillator 32mmx 450mmx 10mm
2 Layers with a coverage of 45 x45 cm?
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Electron & Positron Observation

Astrophysical Origin

Shock Wave Acceleration in SNR Acceleration in PWN

Production Spectrum

(Power Law Distribution +Cutoff) Propagation in the Galaxy

« Diffusion Process
+ Energy Loss
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tion of Dark Matter (WIMP)
Production Spectrum
(i) Monoenergetic: Direct Production of e+e- pair
(i) Uniform: Production via Intermediate Particles
(i) Double Peak: Production by Dipole Distribution
via Intermediate Particles

DukMateor
%
DukEneny
8%

7

Electron and Positron from Dark Matter Decay

Decay Mode: D.M. -> II'v
Mass: My y=2.5TeV
Decay Time: Ty = 2.1x10% s

Expected e+e* energy spectrum
by CALET observation

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

1 10 100 1000
Energy [Gewl]

Observation in the trans-TeV region
Dark Matter signal

Extragalactic Diffuse Gamma-rays
from Dark Matter Decay
Decay Mode: D.M. -> I*I-v

Mass: My y=2.5TeV
Decay Time: Ty y = 2.1x10% s

Extra-galactic diffuse
gamma-rays

Extragalactic background
+
+: Fermi-LAT Gamma-rays by inverse Compton
®: CALET scattering of the electrons and
positrons from DM decay with the
il

inter-stellar and extragalactic
photons

+
Gamma-rays from DM

Dark ‘Matter s\gnul
- ¥ Observation in the sub-TeV
i 1 i 100 1000 ragion

Energy [GeV]

Ibarra et al. (2010)
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Observations of Electrons (+Positrons) with CALET

» Explore the region beyond 1 TeV of the spectrum wil low background
(105 rejection) and high energy resolution (~2 %)

» Accurate spectral shape measurements in the TeV region and of the
spectrum down fo 1 GeV

> Anisotropy measurements to validate possible evidence of nearby source(s)

ponie Nearby Sources
11 or

Dark Matter ?
Candidate Nearby Sources
Vela -T<10% years
o -R<1kpc
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G6amma-ray Detection Capability

03 1 15 2 o= =

Simulated all sky map for gamma-rays (>10 GeV) expected from
the CALET observation. The 289 sources in the Fermi First Catalog
are adopted.

Gamma-ray line from Dark Matter

(1) WIMP line annihilation (2) WIMP continuum emission
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Excellent energy resolution with CALET
(~2%:106eV~10TeV)

Boutraling annihitation (Moore halo profile, F =8)
W)

ATy (E,=K0Ga)
Detection capability of gamma-ray -
line due to DM annihilation 5 2yr (B
E n or 5yr (B
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Expected gamma-ray line for DM 1 “ 1
(m=820 GeV) annihilation by | '” i
CALET observation [ PO LLL i % 1 1} AN S SOvOo |

(ref. Bergstrom et al. 2001)
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Proton and Nucleus Observation (byears) CALET Performance for Electron Observation
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CALET Performance for Electron Observation (2) Proton Rejection Power for 1 TeV Electron
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Comparison of Detector Performance for Electrons Launching Procedure of CALET

CALET is optimized for the electron observation in the tran-TeV region, and the
performance is best also in 10-1000 GeV.

= ’ N H-1IB Transfer Vehicle (HTV)
Range

CALET launched by HTV

Thick Seg. CAL
(BGO: 22 X,)
+ C Targets

Magnet+IMC
(W:16 Xo) @ years)
300

Tracker+ACD
+ Thin Seg. CAl 1 year)

Launching of H-IIB Rocket Separation from H-IIB

Magnet+IMC ~100(
+TRD+RICH (1year)
(Lead: 17X,)
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Japanese Experiment Module Overview

JEM ELM-PS was Installed to ISS on STS-

1238/1JA, March 14, 2008. And moved to

zenith side of PM after PM installation.
i

JEM EF and ELM-ES with SEDA-AP, MAXT :
and ICS-EF were launch on STS-127/2JA, installed to ISS on 8TS-124/14,
July 16 (JST),2009. June 4, 2008.
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Concept of Data Downlink
© CALETIZTeVASI D ET - > TR EAIC & YR B IR RIS M E DRRETS
‘ White s;mnd:l;::mplex, EFH. BF - EFRHOERZ1000TeVEBE TERL TFEEGOME - ZEHED
Renin Comctor = RBETS, S5I2. ABEBOH L B — R OEZS—BHEERT 5.
ToRss = E NASA NASA Data
, _=Jl™ | mMSFC Archive Center ¢ CALETIZ B ATHH TOFERMICH 1T 2 AEMFERBATOSTIMTHY.
-~ NASA Link I 2013EENDITS EIFHEEMDBRIZEY ., ChETERCERA > BHBE,
A EREEIEL TS,
\ \ Waseda Univ.
CALET ) CALET Mission ’ STy o LAy A
I Q; JAXA Link S Science Center ? CALET(. IXAE A FHEBEF RSy aV ARNFHREF AL 4—LRERAXE
C = ~ - A T DREFLTHY. FEHEHEROXIELZ T TS,
DRTS ’ Tuskuba -
(Data Rolay Test Satellits) Space Center, International
Reat Time Connction Tsukuba 158 Operation Collaboration # RENASANSISSIZEH 1151 A EL TCALETS v ay KIED FE (APRA)N KRS L
o) Space Conter Japan. Organization THY. 12U FASIEL K FAFFE DA HBESN TS,

o CALETIZ, RAERRH 7z — X <hY. FTEREF AL 4—0T0SzIhE
LTIBRICRHAEAEH LN TS,

21

KRP—R&R
CALETIC & SAMRERBORM
ERAEF (WRIRIX)

CALET: X a L—3 a »IC & DIRILBRIERESF(T
initkak (RHEEX) fi#

CALETIC & SBROER. k. miftisoRpcERmEoRR
SHR= (ZHIK)

CALET: 112 28/IK—2 ~E=4 (CGBH)

AR (FFK) f

CALET: 4 X—2>7h0!¥—42 (1 MC) FIEEEE
REHZ (BRINK)

CALET: CERN-SPSE— L FEERIC & SIRILRRHAEST T
HBLRE (RPHEAX) b

CALET: SRUREINOI ¥ —42 (TASC) F®AHHEL >R T L
BHHIF (BREXI) ft

CALET: 2RUREIHIOI] ¥ — 4 (TASC) AHEEEE
RRAZER (REAX) ft




