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EE#H=Z. RAEMET. EBEX5h. BihE, BLUE, BEE, UTEZ. FF #A,
FEEFCARA . WL ERRIEA, BBEFEA, BREZA, BHIEFMA, EFFEERA, EHFEA,
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BXFHF—P, mFH#—0L, AIEFERE, JkMEE, EFEREF, KAETFC, # EjEZH, IMKRIE
mHERET. SHEHFIHC FREKL., AREV., WO

KE:
NASA/GSFC: R. E. Streitmatter, J.W.Michell, L.M.Babier, A.A. Moissev, J.F.Krizmanic
Washington University in Saint Louis : W. R. Binns, M. H. Israel, H. S. Krawzczynski

Louisiana State University: G.Case, M. L. Cherry, T. G. Guzik, J. B. Isbert, J. P. Wefel
University of Denver : J. F. Ormes

A3)7:

University of Siena and INFN: P.S.Marrocchesi, P.Maestro, M.G.Bagliesi, V.Millucci , M.Meucci,
G.Bigongiari , R.Zei INFN sezione di Pisa and Scula Normale Superiore: F.Ligabue, F.Morsani

University of Florence: O.Adriani, P. Papini, P. Spillantini, L.Bonechi, E. Vannuccini

hE:

Purple Mountain Observatory, Chinese Academy of Science: Jin Chang, Weiqun Gan, Tan Lu
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CALET=S w3 Ui =

¢ HH: FHICETAEIRILX—BEDKRRIMRENR
o BE: HNTENMEZEA-BREAA—CUT -hA)A—4

R4 O—FEE : 2500kg, HEEHN : 600W, TL A F1)—: 600kbps
® £Al: BF (1 GeV~10 TeV)
SFIEE. NEME,. RAEENE. BENE. KBHESE
r# (20 MeV~10 TeV)
Y #8mR (SNR, Pulsar, AGN etc), $RAIA. SMLEIES . v#/N\—X , EBEWME
BBF, BRFH (310 GeV~ 1000 TeV)
BEEENE, RAREEETIL. KNEEDRR
o ITLEIF: EEFEHEAT— 32 JEM/EF(~3 M) @X#IIHTVEFIR)

EF berthing mechanism EX p O S ed ;
=i rannion FaCI I Ity . |
= /___/.\\ -
o2\ 4 e e .
e ) g =) y —_—
<Y - 7. o "\

Detector=Uhnit

N
o 1N
BN g AT
\ } - 5 / ~
¥ o B A
B

JEM: Japanese Experiment Module CALET System
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AT RNTHRIMNEDRESFTIF

terstellar

% (as Cloud

o Rl
. He - G(0 Newsefe

tﬁ B EREFICECAIEERICK ST, Fermi®D 1 KiBIEIZKD
THEMIZIEENDE, COETITIEE. IMED LB RIL
F—IF~Z %104 eVELED,

Massive Main

Star Sequence /
| ] :

o [&F. RFEZATIE,
EREENRFELIRILIT—ARIMNLA DS (Knee)
= IRILFT—DEREELIC, EHMERIZEES

Alapsed i ® %%ﬁiﬁflis
) ZE* HaAL TR EE. ooaorOr s D=6, TRILF—
Remnant s ARGEMIVIZHYRE T (~1TeV)DEET S
= 1TeVFEE TREY —X(<1kpc, <105 year) DHENIHN S

o HUTHBHNIZ.
BFiER:
HELXF = #HaPTrUEEL
&F (RF#%) &R :
BEHNLGLEMYE > BMEAEERATELS DM r hEFDRIE
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EFEHAODEMN (1GeV~10TeV)

"ALET

BF/NvDT5I R ple 100 ~ 107 10°~10°  —> [EFOREMEEEGI0E 11!
Vela
. BEECHTIEERMNE EEY—AORH 200y
ABRSE s svisRE THRLE—ZRRINL
-EBEDHEE. 5 FIRAROEAH Chandra
.]'Dq - | | ||||||| | | ||||||| | | ||||||| | | ||||||| 1 I T TTIIRH
= B ECC :
.-d—a B — s % Tordetal 2001 ]
T'} - CALETICRSERDOHAFE & Du¥emois etal 2001 1
= : & Eoezio etal 2000 i
& e . @ Alamzetal 2000
o 1 b e Galactic componentexcldig o = 4.0 eta] 1004 |
o = 72 10" yr and » = Thpe B Golderetal 1984 n
"y - B Tang 1984 ]
[ - 20 ok IINIISAF et & tal {Badiod 1920 ]
E iy e '."J = Wels Cygnus Loo
o r ") ' 0.25kpc -7, Vel 23,%00 yearsp
Ik : SO ,
J§ 17 b .,. ¢+ '1' i (03tkpc 250013
=, - 2 AT Vel
— '..i A 0. 25kpe ]
- o Ilonoger =Y . Dnus -
'1|:|1 Ll L gl L ||||'|.|| | L1l L1 MOIlOgem
100 100 10F 107 107 10F 86,000 years
1,000 ly
Energy {GeV)
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Nearby Source Candidates @ET

Electron Energy Loss by

- Inverse Compton Scattering Energy Loss Rate Age =< 1/E v,
- Synchrotron Radiation dE/dt oc 1/E° Distance oc Age
1o e : : :
Dy=210"cm2sr1) ] 1 TeV Electron Source:
Cyanus Loop | B Age <105years
swias ST Ges.3 -~ Geminga - B Distance <1 kpc
E Vela
& Cygnus Loop
i Monogem
(i |

Unobserved ?

10' YT | — .-;.E\I..I il e id 20 it
10t I 1o Tia 10°
Age (yr)
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ALET

EFHRAIC X IEEMEXK-K Dark Matter) D& H

S 100 unpublished

E 100 ¢ £ =]

T

:Z; [ CALET QO AIBSH
10 100 1000 10000

Energy (GeV)

390 ’
_® e++e- power-law spectrum + KK-DM(300GeV) /

380 | e /
.-‘.

920 e

360 - KX}

350 |
Kaluza-Klein Dark Matter

sl Cheng,Feng,Matchev, Phys.Rev.Lett (2002).

330 r
320
310

E*%J (electrons m—2 s~ sr! GeV?)

100 1000
Electron Energy (GeV)
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BF. EFERS OER @Er

IRILF— (TeV) A5
BFIHT 2AMER (ERFRTEIALL) 1 ~10°

Seir~0.5m 2 xX1/3 (forp) ~ 0.17 m 2 10 1.8 x 104
SERDEHAE 100 3.2 x 102
170 m 2sr day~1.5 X 10" m 2 s sr 1000 6

BF AYHYLIZDWNTIETT R BRZSEDIRILF—RRIML

YRARGIOA—STRBASE [y R RIS D T 2R R
LI TeV LEDRBTRIEST e s,

L\, 100TeViED[zHBEFRE ot %ﬁ*ﬁ’ DIRILF—RFHEZZTHT, 10 GeV/n

NdKneeZEH 9 5, o L EDEAZEITS,
CALETO #8148 i % aiif i

q: [ 1L 1
§ ) o s HEAD3 -
mmmmmmmm 3 FES 'E: o  Chappal and Weboer |-
- PROTON GYRORADIUS (B-3uG) = N ‘fs“‘ % }i i I
3 4 -4 = D tog T
g 8 £ - a = =t @ CALET(axpacied)
: . : ] (:r-m(mn) o [ Fo 1y T
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ki B T 3 Ky 1 NeMgSi{1450y, e
,_w o -n: I (]
E o T
£ o0
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]
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3 r .
10 LFIIch symbol : RUNJOB dmal kinetic energy EolGeV/n)
B T !Il'm_I it ;‘n e "';] =t T ’
10 -—
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ATHREA (20 MeV~10 TeV) @ET

o ILWLWMREF(1.8sr). KELBFH@EIE =
(1.0 x10*cm? @ 10 GeV)

o HRAIZIE DZESAFHETLICER A

o RURELAIER: 15FIZF1948H

(FIX—F -2 KAZFEA —FERDLEE YT (E> 100 MeV)

(&/IM:438MB~&X:528MH)
BrOYV—RIZxIHEBAM (3ERM)

> Diffuse Component from the Galactic Plane: ~ 100 days
» Halo and Extragalactic component: ~ 1000 days
» Point Sources: ~ 30-100 days
» Gamma-Ray Bursts (> 10 S erg/cm?): ~ 10 events /year
> 100 MeV 300 / burst
> 1 GeV 30/ burst
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R RS DH TR em

RS DTeV H<ig?

Chandra GC survey
NASA/UMass/D.Wang et al.

Whipple g
(95%)

Contours from Hooper et al. 2004

° SERR/N\NO—D=—a1—FZ)—/BEWMEERICEVRETESA B

® = 690GeV
THHEE 5., b

® Nyov=15x1028cm3s—1

Za—-bFSV—/ERIEBHTRANY
Fbe2Zalb—v3> (GERMORN)

. NTcr-v

1
e s, f f P2 (£)deds
v m2 4w line of sight -

x

(my: —a— k7 YV—/RE. N, ov: 3ERE. p: BRPREBE)
* NEYZalb—37iIc&s Clumpy GFERRIFR/\O—
(Moore et al., ApJL (1999))

CALETOEBNF=IRILF—HEEE (2.5% @100 GeV)
= WIMPHEEMEDERIZLSD 10 GeV~10 TeV
DAV H I REBRHATHE
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Comparison of Performance for the y-Ray Observation

CALET EGRET GLAST(SRD)
Energy Range (GeV) 0.02~104 0.02~30 0.02~300
Effective Area @10GeV(cm?) 7.9x 103 1,500 > 8,000
F.O.V. (s1) 1.0~1.8 0.5 >2
Angular Resolution @ 100 MeV/( deg.) <5.0 5.8 <35
Energy Resolution (%) 7/SQRT(E/10GeV) 10 <10
Point Source Sensitivity (/cm? s) (> 100 MeV) 7.5 x 1038 3x108 6 X109
Effective Area c Angle Resolution Energy Resolution
15T : ' ‘ ' 5 100.0QF E 1.000F
O i ] ;
© [ GLAST - | @ - oo_ (I
S H <7 1 o . E E 5
S ol _~CALETLE ] % : |
i T CALETALL] T 109 } 3
A = 8 ] % 0.010F
ER 2 010 S -
w £ F b - I
Sé}1f olm 1|oo 10‘00 moloo 1000.00 % 001 L i il o0 I : I ‘
A ‘Gommo—‘roy Energ):, Ey(GeV)l . (% 1 01 1 02 1 03 104 10 Sy D'égmmﬂifig Ene:c%‘ooE__(G‘le(\)fcﬁ).OG 1000.00
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Energy {MeV)
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CALETOE=E#ZE

HEEKMEE:
> BhEFE: 1 m2sr
> A A=V TR < 1Imm

> BFBREMRE ~108(BF), x102(r§8)

> TRILEF—aEE:
20 MeV~10TeV: e, v
#10GeV ~ 1000 TeV: p~Fe
AA—=DTHN A5
(IMCO):
> HiE: ~1 m?
> UFITFA1N—:
Imm square x ~1 m length
18 layers(x &y) ~37,000 fibers
>ERDES: 4rd,0.13 m.fp
+2 AV AN TR R (ER . AFHE)
+POFALL TR (r #8 <10 GeV)
2RINEIHAY) A—4 (TASC):
> EfE: ~0.5 m?
» BGO: 25 x 25 x 350 mm
7 layers (x &y) 784 logs
» BGODESE: 32 r.1, 1.6 m.f.p

20054 12A6H

CALET o) {8l m B (=]

BRI E=: 1760 kg
LRINVEDES: 36r.] ~1.7m.f.p

102

4dcm

Silicon Strip Detector

-

le
e ————

02rl.x 5

ANTI Shield
(Plastic Scintillator)

| e Calorimmt ———————

EENEEEEEEEN I LY (EENSEEEEEE

TTotal Absorptio

niCalorimeter T

70cm

CRCIFFEETE VRO L

|0.1 L x10
|
¢

SciFi —
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BGO O
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E AN /dE, (m™s™'sr7'GeV?)

20054 12A6H

Electron Detection in CALET

1 04 B Proton .
10”0k
10" |
100 1/100,000 [ N ;
T ~1/500,000 Mo
10 i it ey TN
10 100 1000 10000

Energy (GeV)

CRCIFFEETE VRO L

‘ALET
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F AN /dE, (m™s™'sr™'GeV?)

20054 12H6H

Electron and Gamma-ray Separation

N N O

Electron

Rejection
Needed
over 1 TeV

F — |\
O [ ___— Diffuse Gamma-ray | «

| ) L Ay

v

10

100

1000

Fnergy (GeV)
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10000
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VIalb—avEtET/RoNE=U Y7 —0O 4

Gamma-ray 20 MeV

pair creation

Gamma-ray 100MeV

pair creation

Gamma-ray 1GeV

shower

Gamma-ray 10GeV

shower
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Electron 10 GeV

Electron 100 GeV

CRCIFFEETE VRO L

Proton 3 TeV
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RHEFEOHME

SciFi Belt SciFi Belt (32 x 2 layers) 64-anode PMT

BGO+PD

Pre Amp+ AMP Connectors to Pre-Amplifier
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Structural Design

Imaging Calorimeter

Total Absorption Calorimeter

20054 12H6H CRCIFFEETE VRO L
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Simulation Study on Hadron Rejection Power

Simulation Events: Isotropic Incident and Uniform Distribution on the Top

AE/IE

AE/E

(S S L

20054 12H6H

0060 GC0

AE/E: Fraction of Energy Deposit at the Bottom Layer (BGO14)

Rrms: Root Mean Square Lateral Spread of Shower (Energy Weighted)

‘_ ALET

Proton Events ~10° at 10 TeV (Spectrum) : Electron Events 1000 at 4 TeV

Only one event is not rejected !

T

; 250 F
ton A
E 200+
o 1501
S
& 100
50
Or st -
0
PES ) 50? <4
Rrms(x 0.25¢m)

CRUBFRETEIV TR L

20 40
F Value
F=Rrms?3 x AE/E

60
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64ch Front End Card (FEC) and Performance

Bonding of Viking Chip

OPower consumption for 1 set up FEC
VA, TA (for 1 MA-PMT, 64 channel)

-2 300 mW (measured)
eCarefully select parts(ADC, Op Amp et€) pgpecification of VA power consumption

<- small size, low power consumption 109 MA * 2 + 30 mA(other)
®Signal between back plane and FEC is > total(40000 channel)

separated with photo-coupler ~ 190 W(with only VA)
<- Noise reduction O Readout speed of more than 1 kHz
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New FEC (2) -Readout Speed-

FPGA Sax 3 2
d Digital Signal Processing
Analog Digital LVDS
Front End Cards PG
Control(hold, shift ) FPGA M.
' %o FPGA
— WA s % Hold : . = Dual port | =
32 ; _,- Control, clock rigger logic |, Memory = =
MA=PMT | apc < Data
64 channel ADC | T
§ \\’]‘;( Back plane VME(or PCI) DIO board
— A control
32 |
L apc = VME (or PCI) bus
DAQ
‘ = 1kHz DAQ
. Computer
Hold Delay Time S

8 MA-PMTs hold signal

1 kHz readout

Trigger I_I
Hold L
- 1 I

1 ADC for 1 VA chip(A/D conversion is performed in FEC)
16 bit ADC(max 250 kHz) operated with 10 g sec / channel (100 kHz)
- 320 usec /event (3 kHz) € enough for CALET application
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Dynamic Range of SciFi Read-out System and Detection Capability

Measurement of 1MIP Peak of SciFi PMT Dynamic Range Depending on Gain

*) Measured value of 20 ns width is corrected
by 6/20 for 6ns pulse width of SciFi

~ B0
&
% 40 o Hy-ov At S50V:
% o Gain ~4,600
& Dynamic Range 2500 MIP
Eoo el (~11 pC)
5 N At 650V
denf)de . Gain ~15,000
-40 - LEDdrlved:r:t:Zzo nsec pulse Dynamic Range 1400 MIP
. ‘ - (~20 pC)
10 1 10 10
Peak — 6.5 p.e for the S - ray source output charge (pC)

— 5.7 p.e for 1 MIP FEC Dynamic Range up to 18pc (~10%)

8000

5

90
7000 B ray from " Sr

arbitrary

s000 |- 1 p.e. peak

|  ADC count VS input charge ) If nOise ~0.8fC at 650V:
- Detection probability of

ADC count(15 bit)

5000

20000
4000 — 1 MIP is larger than 10 0
15000 |- .
a0 (1p.eis3 0)
2000 |- e - Dynamic range > 103 MIP
1000 5000 -
50‘00 10000 15000 20000 25000 30000 35000 40000 0 "" “““““““““““

0 2 4 6 8 10 12 14 16 18 20
ADC count input charge (pC)
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Beam Test at CERN & HIMAC in 2003 ‘ALE T

COCERN Beam Test at H6 Beam Line OHIMAC Beam Test

» General purpose Front End Card developed in ISAS Heavy lons:

»CAEN VME modules for controlling VA readout and ADC He 1.7MeV, C 10.1MeV,
»ADC separated from FEC Si 29.9MeV, Fe 71.6 MeV

» 512 ch multiplexed in one ADC

Electron: 50 GeV/c, 100GeV/c Proton: 150 GeV/c .
Charge Resolution

Be‘zim Pipe

-* 100 H c
; = 5
=
3 .|
£l
i [}
b
BGO 2]
8= 1l si
h T Fi
. ;&A[ “ [VT 0 "\\—r—h : /Te\\._
0 10 20 30 40 50 60 70 80
dE [MeV]
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Setup of Imaging Calorimeter

Interface
Connector
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20054 12A6H

BGO Crystal

TASC Setup

25mm X 25mm X 300mm

Teflon Sheet
0.1mm thick X 3

Photodiode
$3204-08

Area 18mm X 18mm

Aluminized Sheet

12uthick on both side

BGO Logs and PD

CRCIFFEETE VRO L

Beam

‘_ALET

Pre-amplifier
Shaping Amplifier
Shaping time ~2us
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Scale Model (~ 1/50) and Examples of Observed Showers @E T

Beam Tests at CERN in 2003
Tri Anti Trigger

roger IMC (512 SciFis+ 4r.| thick Leaoy TASC (26 logs of BGO)

\\ EEEEEEE
Beam = ” ” ” ” ” i —
= | S

111111

|:| SciFi I Lead Bco [ 'ron for dummy

e 100 GeV/c

p 150 GeV/c

20054 12A6H

+ interaction
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Data Analysis (1) —Angle and Position Resolution - ‘ALE T

Ang. Resolution

Incident Point

6000 F " "7 5000 F
~000 ' 4000 E
, 4000 ¢ ; 5
c 3000 F
> 3000 : :
~ 2000¢ ] 2000 £
1000 ¢ ‘} : 1000 £
Og — 1 —_ __‘_AE Og
6 -4 -2 0 2 4 6 0

The diff. of fit and incidence

Incident Beam 1cm x 1cm

Without gain correction :
Angle Resolution ~0.25 degree
Position Resolution ~ 0.5mm

20054 12H6H CRCIFFEETE VRO L

20 30 40 50
Fibre Position

Expected
after correction
—> (.1 degree

—> (0.2 mm
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Data Analysis (2) -Proton Rejection Power -

Simulation

at the bottom ( 25cm thick BGO) layer

Proton 14,000 events
Electron 3,000 events

. “+e50 GeV e
. p150 GeV  +

r.m.s [cm]

e50 GeV :98.0%, p150 GeV : 0.63%

0.08

0.07 ¢

=

o)

[=>]
T

energy fraction

o

=]

[
T

0.01 ¢

Experiment

o

o]

(3]
T

o
o
=

o

)

[
T

Proton ~14,000events

Electron ~3000events
. ++e50.GeV
S pl50GeV -
o4, + f()()

e50 GeV :

r.m.s [em]

96.91%, p150 GeV : 1.27%

p150 GeV : 0.38% (after shower cut)

CRCIFFEETE VRO L
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LHCf as a beam test of CALET in TeV region Eﬂl_
— 3 towers with the

(99 < 993 < 2J0) 10

Absorber
20 Icgler's of tungsten,

8X, 10X, 34Xo same longitudinal

structure but with
different transverse
dimensions

with different thickness
N (7 mm - 14 mm)
/Becm (W: XO = 3.5mm, RM = 9mm)

Scintillators Scintillating fibers

Wi 2ds5ysiZu el diZde 2 | 3 double layers of 1 mm?
il 2Nl et Z SNl | scintillating fibers to measure
plastic scintillatior the transverse shower profile
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20054 12A6H

Hamamatsu
64 ch (8x8)
8 dynode

MAPMT

1 MIP >5p.e.

VA32HDR14 chip
from IDEAS
*1 ps shaping time
‘Huge dynamic
range (30 pC) |
32 channels MAPMT +FEC
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Particle discrimination

400 GeV photon

o f

i .-. T . . X - ..- a .- W
Sy ""‘-"."#.:F-i;f'.l--"'-f-'cf-'l-"-.. "_._'xz r.‘?,‘?":" B,

1.2 TeV neutron

.- s = .f’“-"'-""':-" S % Z'.."';I:'T.-I E eu, Ha”pg 3 i y
; : ) B |- e R - v e %‘} r
RS R R e L e g
I g — iy I'L'l - I B ¥ - - 1
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Longitudinal shower profile (y/n) esr

lower Z2cm x 2cm

Fluka S T T
It is possible to measure
the energy of neutrons???
' 1 TeV vy fully
contained
2005 12H6H
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SEREBRATIOMAT (20054

CALET 1/64 R —JLETIL
20065 A MERF5E

BHEHEYA4X 128mmx128mm
o UFIT7A/N\—: 1024ch PMTixAHL
e BGO: 24K BGO PDiAHL
128mm | Jead 1251l
(0.1r.1.)

(0.05r.L.)

(0.05r.1.)
(0.05r.L.)

(1rl)
SciFi Imm X, Y

B Plastic Sinti. 30mm

150 mm

B BGO13.4r.l.

20054 12H6H CRCIFFEETE VRO L
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CALET 116 R4 —JLETIL (20075)

I P astic Scintillator

Scintillting Fiber(® & %)

1mm sguare X 256 mm

Lead Flate
0159l

I:l BGO (X &Y)
(25x 25 x 250 mm*3)

| | | | | | | | | Dimension

Area : 256 x 256 mm?2
Thickness : 215 mm

Lead : 1.05 r.l. (7 layers)
BGO : 8.93 r.l. (&Y, 2 layers)

HAER BEIRILT—BF. Ao
SAEERE 9 A

pi £ 20| I 1
LRILISA+ 24 BRELLE
M\%EE 40 km

KEEE 200 kg

HEEHA,X  100cm¢d X100 cm
-3 1ELIA

[=14% WHE

SciFi : 4096 fibers
MAPMT : 64 tubes
FEC Readout : 8 units

Sciti : WLS-fiber
Lead + BGO : 10r.l
BGO : 40 logs

Weight (Material) : 91 kg

Acceptance : 350 cm?3sr
Energy Res. : 13 % (best)
Angular Res. : 0.7 deg.

Rejection Power : 5000

CALETR—IJLETIL

-EF10GeV~1TeVODERAI

2 THER20MeV ~10GeVDELHI
Crab, AGN, K& 7

20054 12A6H
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CALET % R4 —JLETIL 1008 EKERER A

‘_ ALET

SciFi 18432ch (5127 X 18/& x2) 9.4 kg ool P

Lead 4r.lL 66.6 kg . .

BGO 223r). (12K xX10E) 160.4 kg T oo

BHEWEE 236.4kg 5 | .

PMT 28874 Bl AR mETE

FEC 361=vk (86.4W—&EAHIE) | .

SQ 415 [Cm2 'Sl’] d.o1 0.1 3 10
4 512 mm > Energy [GeV]

Anti Scintillator IMC ( SciFi + Lead )
SciFi FEC

MAPMT

2005412 A6H CRCIFFEETE VRO L
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Event Trigger and Event Rate ‘ALE T

Gamma-Rays at Lower Energies: 20 MeV ~ 10 GeV

= Anti-Coincidence (< 0.5 MIPs) & On-board Tracking in IMC (> 3 layers )
Trigger Rate of Gamma Rays: ~ 14 Hz (mostly from the Galactic Plane)
Background: Albedo. ~37 Hz (> 10 MeV); Hadron, negligibly small
- Identification of gamma-ray by image analysis in IMC

Electrons and Gamma Rays* at Higher Energies: 10 GeV~ 10 TeV
*) The anti-coincidence is not valid due to backscattered particles

= On-Board Shower Trigger in IMC to reduce the backgrounds less than 1 %
Trigger Rate: ~40 Hz

= Analysis of the Shower Development in TASC and the Shower Image in BGO
Proton backgrounds to electrons and gamma-rays: < less than10-
Electron background to gamma-rays : < 2 x 103

Proton and Heavy Ions: 1 TeV ~1000 TeV

= On-Board Shower Trigger in TASC
Trigger Rate: ~ 0.1 Hz
= Charge Identification by Incident Track in IMC
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Data Processing Flow Chart

DAQ TASC FEC
EIR/CMD
PDAP BH i 2 RBROHE gR/oMD/ T8 ) e T—% DAG I/F
(28V) {DC/DC) ~ BUSERGIE (RS422)
———— | —
1 . CMD I/F
TLM I/F b TLMF—% (RS422)
(RS422)
B e —
. BR
oMo E | CNLEJLME (P
(RS422) Fesppim :
DP | ————— BIE/CMD/ L
. s IM§ FEC
mAsEEUVE | EMES TSR - B/ CMD/
(R5422) T TR W mewr T8 pAQUF | ADC VIKING -}/ PMT
'3'7./}“‘7':1_"' (RS422) ;_‘yj :!"'
T : - T
HKE=& i
HK I/F GMD L/F I_” o 1
e ®|IR/CMD/ (RS422) ! |
. T8 . |
R AvkR—L HV
BIR/OMD/ T BH/OMD/F—45 (Z415)
{ T L 2 NI SR ————
TRG UF
VSCvF RBM L/F TRGVF 64 3 11(Z) x 2(E%) x 23(B)=32384CH
A L
FEC
BIR/CMD/T—#&
BR/CMD/F—3  VBR/CMD/F—% TRG
VSC REM
! ¥ '
'R IMC FEC
(DG/DC) CMD U/F DAQ I/F
¥ (]
TRGAMEZE
A RE—IL |- (comcmzncajis!)
(ANTIAG D
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‘ ALET

1H B HE | EEke)

HO) A= AKIK 1= 1,760
Syl a I EFEER 13 150
PIU 1= 36
FRGF 2@ 26
WS HI{EEE - BIRED 1= 53
FHEAK 15 300
H— BT 13 50
MLI 1= 10
HEIERE 15 115
& &t 2,500

*) NERRUAS RT L

BRIV YR— oY

Jr—RX

20054 12A6H

ORIV RNEE. T —240

*k) HTVIEG £/ AL YMMZAVLL N TS IBESA 4

IH H = | E=ke)

HA1) A—Z KK 1= 1,760
Syl a BEFEER | 1R 150
PIU 15 36
FRGF 21& 26
WS R E - EIRED 1= 53
FHEAR 15 168
H—O B AE™ 13 50
MLI 1= 10
A= 15 115
= &t 2,368
DATLIR—DY 132

& 2,500
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mEfEdr (RITtE)

BIENRIZ I mmtD T ILZH .
RRBICLE 7T IV EER

BB + ETHE
DEE(1910kg)E £ hH
BELTERRDICKE

BUBRESLORS: RITEI RO EBOREL,
250mm ()T o .
:é;gi; 5(:9;%%56.‘%‘ < RIAERTRS *ﬁHﬂ%ﬁﬁLﬁ’é3ﬁU (*ﬁﬁs
— S \ 3700mm fuly/ZARE. PIUAEL, =RPIU
o 1) TREAR
; Nx?”}\”?)\,_
PIUER {483 T ;ff“f“:’ E/$
ZOUFEZE : LTS | A48
6B EH#IR ~ T LT L 8
ey l
]/ iR
&L?tﬁﬁiéﬁi(:ﬁ?ﬁg BRHBREEHAE QPIUAEI |®DFx  |QRPIUSI
R 1910.0kg| 1910.0kg|  1910.0kg
.- ZDihikse%E | 263.0kg|  263.0kg 263.0kg
-RITEER (>2 H)ZHRFLGEA L, BRKE Zhe ik 167.7ke| 2226k 508.0k
EL Ui Gilpoanial possoial o0m1 g
'ﬁ&%EPIUb\BEL\ﬁ“':EEEj_éts él. SEhEE é 36?.gmm 1375.8mm 2257.mm
- s _ (OXEHIE & (& 9mm 1.8mm 1.6mm
ATEEMN25tonT B2 5 PIUFRILY) z -557.1mm| -539.2mm|  -458.mm
>R RHBEAAFEPIVFTYICEEET 5 maEms | 1XE=
Llz&Y  VFERM@IMIZES 2RE—K 3.859 Hz| 3413 Hz| 3.295 Hz
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CALET ;B E i {H

JEMIZIRZEMIZERF N TV SRIKIZ KSR EHEH O RE

FUIT—RINRIL
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CALETOISSEIE F ADITL LI esr

CALET

Aft RCS Thrusters

H-IIA Transfer Vehicle (HTV)

¥ - |
"'::;:;.;,I’.- ARA  Main Thrusters
% o
o 2 .,'k_
T A

Exposed Pallet Awiorics

Hatch EF Paytoad Earth Sensor

Water Supp ste
Non-rechargeable Battery

ISPR Forward RCS Thrusters

CALET launched by HTV

Pickup of CALET

W, AwY

Launching of H-II Rocket Separation from H-lI
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NEF—LDREDSMEERRECALETIZE TS0 (FE) "’A:LET

Institution

Current Project Contribution in CALET Co PT

NASA/Goddard
Washington U.
Louisiana State U.
U. of Siena and Pisa

U.of Florence

Purple Mountain Obs.

GLAST,BESS Anti Trigger System R. E. Streitmatter
ACE, TIGER Scintillating Fiber Detector W.R. Binns

ATIC BGO Calorimeter J.P. Wefel
NASA FHEBE
AMS,CREAM  Silicon Detector P. S. Marrocchesi
PAMELA DAQ System, Silicon Detector O. Adrinani
INFNA D &1iE 55 BA

Lunar Mission BGO Calorimeter, Simulation J. Chang
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| 02 | 03 | 04  O5 06 | O7 | 08 | 09 | 10 | 11 12

TEMTIT E~ Al

CALETETH

Phase C: || Phase D: B

Phase A(JSF) : Pre-Phase B zfjih!gaﬁ 22%&1 %iﬁ

EEHRFH Al | e s
EETTIVEE

PrB A A A A
— SIREER(SAS, B XK. BE)IXi) —>

o SV ER(BHEE)RE:
ERN(JAXA) FE: 20+« E 4 (NASA, INFN, NSFC) 10{&H
o IV A EILANDIINREE/INLYNERIZEETARE
(BEEBBSELUHTVED A2 7z—RICEEHSES)
ISS FIFRAEICEIH 5 E (HBI€) &5
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