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Main High-Energy Particle Telescope

PMT

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

MaPMT

VA Chip Assy

NG FEC > IMC SciFi : 448 x 8 layers (x,y) =7168
Unit size: Immsq x 448 mm
r sifi__J Total thickness of Tungsten: 3r.l.

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

SOUOINIRS

FOHONIEY

TASC - FEC

PD/ APD

BASE PANEL

Gamma-ray 10 GeV Electron 1 TeV Prgp\ton 10 TeV

¢ Proton rejection power > 10° can be achieved by shower imaging with the IMC and TASC.
¢ CHD determines the charge of incident particles to AZ=0.15-0.3.



CGBM/ FRGF( Flight
SGM Releasable
Grapple Fixture)

CGBM/
HXM

ASC (Advanced
Stellar Compass)

CAL/CHD

GPSR
Yo\l (|:?PS' )
f eceiver
A s < |
M saman . yrer
O Launch carrier: HTV-5 VDG (Mission
O Planned location: JEM Port 9 Data Controller)
O Launch target date: FY 2014 ST
O Mission period: More than 2 years CALITASC
O Data rate: (5 years target) O Mass: 650kg (Max)
» Medium data rate: 600 kbps O JEM/EF Standard Payload Size
» Low data rate: 35 kbps (20-50kbps) (1850Lx800Wx*1000H in mm)

September 22, 2013 JPS2013A O Power: 650W (Nominal) s



CERN Beam Test using the Structure & Thermal Model (STM)

Beam Test Results
Charge Detector: CHD
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Beam Test Model at CERN SPS H8 Beam Line

Total Absorption Calorimeter: TASC
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White Sands Complex,
NASA Link NM, USA

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

TDRSS

" i iy ae

.

DRTS

Tuskuba
(Data Relay Test Satellite) Space Center
. H
JAXAICS Link ISS Operation
Real-Time Connection -,
~20 % (5 hriday) Space Center, Building
Japan Japan

HKIEFHEF—IZHENT

F—5B{E - BRETS

BFEHEKXZIZCALET Mission
Science Center(CSC)Z1E&£L T,
Eff X RAF TT—2 8- Y4/ T
VAR DRIEEITS

NASA,ASI Data
Archive Center

CALET Mission
Science Center

International
Collaboration
Organization
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Detection of High Energy Gamma-rays

Performance for Gamma-ray Detection

Point Source Sensitivity

Observation Period (planned)
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Energy Range 4 GeV-10 TeV
Effective Area 600 cm? (10GeV)
Field-of-View 2 sr
Geometrical Factor 1100 cmasr
Energy Resolution 3% (10 GeV)
Angular Resolution 0.35° (10GeV)
Pointing Accuracy 6

8 x 102 cm2s!
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Simulation of Galactic Diffuse Radiation

~25,000 photons are expected per one year
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*) ~7,000 photons from extragalactic
v-background (EGB) each year

Expected flux of diffuse gamma-rays observations in five year
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P and He Observation

Multi -TeV Region

= 10° : EE%?EVCALET expected in 5y (red points) * Proton and He slopes are different ?
E o ruos _FH « Single power law or curvature.
= [ ¢ Calerinsy p %, e e . ?)
L PR aqever @ 33»% 4 %‘Fﬁ’ Is there a proton cutoff below 1 PeV
i Requirements for calorimetry:
% » Proton interaction requires > 0.5 At
5 « Energy Measurement at 100 TeV scale
= requires confinement of the e.m. core of
the shower, i.e. > 20 X,
102"— Ll Ll C il | Ll
10 107 10° 10* 10° 10°
Energy per nucleon (GeV/n)
. (nominal incidence)
Energy reach in 5 years: AL - »
> Proton spectrum to =900 TeV '
CREAM 0.5+0.7 20

» He spectrum to =400 TeV/n

AMS-02 0.5 17
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CALET expected in 5 y (red points)
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CALET will measure the B/C
ratio to over 1 TeC/nucleon

and provide an exact value of
the energy exponent & within
an accuracy of ~0.05
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B Vertical Rigidity
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104; Lo
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B3 I
310 g i
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z

CALET should obtain 2-4x the statistics
of TIGER in expected 5 year mission.

Assumption that results for vertical
cutoff rigidities represent average of
East-West effect is not valid.

CALET measurements in orbit will
require less correction for nuclear
interactions.



Geometric factor (m” sr)

Why we need CALET

CALET is a dedicated detector for electrons and has a
superior performance in the trans-TeV region as well as
at the lower energies by using IMC and TASC

FERMI Electron Analysis

Geometric Factor depends
strongly on energy
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Proton rejection power depends fully on
simulation by using different parameters

Expected CALET Performance

Geometric Factor is constant up to 10 TeV
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General Capability of Magnet Spectrometer

AMSO02 N ~ PAMELA
antiproton positron
b TOF (S1)
e\ -
—7 } TRD

< ] ! L TOF (52)
— *?:77_‘-;4_"_-2‘.»’;“'/.:/ Tracker(s
N (sso) i

Magnet
im |

TOF (S3)

} Calorimeter

Antiproton and positron tracks are shown with
exaggerated curvature.

Maximum Detectable Momentum: Ap/p= 100 %

1 — Proton MC

e Test Beam

10— 180 GV -

Rigidity resolution dR/R

1 10 102 10°

Particle Identification with
Additional Detectors: AMS-02
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Geometical Factor(S£2) for Full Performance
4500 cm2@0.2TV => 300cm2sr@2.0TV

Magnet Spectrometer (ex. AMS-02) has
an excellent performance at low energies.
However, the capability is poor over TeV
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