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" Performance for Gamma-ray Detection  Simulation of Galactic Diffuse Radiation
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Energy reach in 5 years:
> Proton spectrum to =900 TeV
> He spectrum to =400 TeV/n

Multi -TeV Region

« Proton and He slopes are different ?
« Single power law or curvature.,
« Isthere aprofon cutoff below 1 PeV ?

Requirements for calorimetry:

*  Proton interaction requires > 0.5 Ay ¢

« Energy Measurement at 100 TeV scale
requires confinement of the e.m. core of
the shower, i.e. > 20 X,
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Japanese Experiment Module Exposed Facility as of 2014

Grapple Fixture)

TNy [ Heep ] CGBM/ FRGF( Flight
v \ SGM Releasable
P

ASC (Advanced
P . W Stellar Compass)

CAL/CHD

CALET

GPSR
J ffezgiver)
) tanan:zzs e

O Launch carrier: HTV-5 VDG (Mission
O Planned location: JEM Port 9 Data Controller)
O Launch target date: FY 2014 S
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) (1850Lx800Wx1000H in mm)

September 22,2013 JPS2013A O Power: 650W (NominCl') 12
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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

5 35 - 10.35
t o, Geometric os
: o, Factor 1
o 25 T, —0.25
S o v 4_*’+,_+ﬂ1‘4(— —0.2
(0] . s éﬁ*@—-?"‘**!f*:k v 4
15 Plaas as 10.15
1 1 . Y 104
Residual hadron .
05 contamination s
0 ial L 2 L T 1
10° EnerJyOfMeV)

Hadron contamination

Full width AE/E

Expected CALET Performance

Geometric Factor is constant up to 10 TeV

1200-Blue-Mark {“/-f’ -
1000 f”rr-—- e
NE 800, /Jfﬂ,ﬁ g
2 600 i
e i
@
400 A
gf $
200 = C
e D
10" 1 10 10° 10° 10*
Energy [GeV]

Proton rejection power depends fully on
simulation by using different parameters

g g PPV
& jork Igﬂiﬂﬁgiﬁgiiiﬁham 110
5 —=— qualify + cal + thr + acd + CT e v E
§ 10 f e oo
) JUE RN s o s soa U LR A
§ 1F I
g """l-—-—_.._._ I E
L 10t 3
Energy resolution becomes worse i o N
at high energies(~30 %@ 1 TeV) 10° Eneray Mev)
T j ' o ' ' CTTTTTH § r e —e»‘e- I
L --- LAT 05% ] 2 S .
| — LAT 68% . S 600 — hadrons
0.6] 2~ Beam Test MG 68% (60) LAT 95% ] -
| —— Beam Test Data 68% (6() L J 00l
| = Beam Test MC 68% (C) PPt
| —«— Beam Test Data 68% (07}~ _.-=""
04 It i 200
i P Beam, Test 68% (0) L e V1o ]
N - " § 800 " " ' i j | ' —— Flight data
-] — AT 68% .g sook L +++++++,++H+W Monte Carlo
L ot ] & +H+++++;+++ +H++‘
———e— e |
ol , " Beam Test 68%.(60°), ] o JURAY Y il
10 10 10° 34 L
Energy (GeV) 200} +f+ ; ”ﬁu
Y *‘0.‘1 0.‘2 0.‘3)I 0.‘4 0\5 0?6 0.‘7 O.IB 0’.:’;‘“1
Combined CT electron probability
Energy resolution is nearly 2 %, Proton rejection power at 4 TeV
and constant over 10 GeV is better than 105 with 95 %
= electron retained
= 10} -
S 1.6 M protons |.z
5 8 |u1:
2 | I
g 6_ L ] 2 102k
> 0 B 107
o I o =
@ 4l = e
c 4 [ u 3
1T} N >107 ke
] pl =
2 [ ] - - . L] ] C
[ c 4L
[ w10 E | - Electron
0 =
1 10 102 10° 10* 405 * Proton
Energy [GeV] E Lo 15
8x10"

his

o0l AREHGRRLE Ry 1A



General Capability of Magnet Spectrometer

— vsivon PAMELA Particle Identification with
e % Additional Detectors: AMS-02
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However, the capability is poor over TeV
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White Sands Complex,
NASA Link NM, USA

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