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Fig.1 X-ray image of Crab pulsar obtained with
CHANDRA X-ray observatory (satellite of USA).
Super nova remnants are candidates of the most
likely sources ol cosmic rays.
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Fig.2 Spectrum of cosmic-ray electrons measured
by several experiments. In vertical axis, electron
flux is multiplied by the third power of electron
energy. An expected spectrum to be obtained by
CALET for 3 vyears is also indicated with large
circles.

ChE ToMRIB VT, L RTEREBRYO v v 7
77 A N —HihdE AR E G TR LY, 3 TIic10
~100GeV fRIR T O ETFHREAI Y, B GeV fHlKTOH
ye@BERicTI L cw3 Y, ThooiRiE., FHEic
BT LELIMEOHES, RI]NTO=2— Y /&KH
MBI L TEELSBREE R TV A, Filo, EFH
B OB 3 < FE S AL, BN TR ARG S R
BHFEXO—RLE LT, MlARICE T 5 EREXERER
Mo F—<icbBIRE A, 20044E 1 Aic13HBc B £ 4
SHBRIEEBL7-, S5IFEHR 7 — v 2 Y(Fig.3)
KRBT IENEES LTh, FUUEME L CRREM
TAERLTVBEY Y,

COMRTE, FICFHRE N bR EMRER v v
F7 A N— RO ERRET > 1ce TOWH. K
BHRE R A ETICH 5 Hh A ndss (HIMAC)
o, BN H 5 EREAKOIMES (CERN-SPS) (T &
HZE—AalBa 7R b EZEfL T, SciFi B OMHREE
AL L

2. RF—L 3 vTOFHGHRAEE

e, EELETE#ESBATVERR—-ZARTF— Y a
YiZld, HENEYMT 5 JEM (Japanese Experiment
Module) OBEX [Z1F5 | o, FEEMTO
A WERETILDOEBMOE Y 2 - VEEHET 5 C
EMTES EF (Exposed Facility) BRI L &
12t ->Tw3d (Fig.d)s JEM / EF OEEOEERT ¥ 2 —
WOERIFS00kg ICHPRE N B H5, COMICHERA25 ~

Fig. 3

We have been developing a cosmic-ray
detector CALET to make observations of high
energy electrons, gamma rays, and heavy nuclel at
the JEM/EF on the International Space Staticn.
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Fig. 4  Schematic drawing of CALET detector

composed of the imaging calorimeter assembled
with SciFi's and lead plates and the total absorption
calorimeter of BGO.
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Fig.5 Examples of simulated shower images of
gamma rays, electron, and proton to be taken with
the imaging calorimeter of CALET.
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Fig.6 64 channels Multi-Anode PMT (Hamamatsu
HT7546). Viewed from the photo-cathode surface.
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Fig.7 Dynamic range of MAPMT calibrated with LED.
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Fig.8 Viking Chip VA32HDR14 containing 32 sets
of a pre-amplifier, a shaping amplifier, and a sample

_ hold circuit and one multiplexer. Peak voltages of

uni-polar outputs of the shaping amplifiers are
held with an external hold signal.
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Fig.9 Prototype Scilli detector to carry out beam test
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Fig.10 Prototype SciFi detector with an ¥EC unit.
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Fig.11 Beam test of a prototype detector of CALET
carried out at CERN-SPS.

Fig.12 An example of shower image obtained with
prototype SciFi detector at CERN-SPS. Electron
with beam energy 100 GeV from left side generated
the shower.
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Fig.13 Angular resolution obtained by shower axes
fitting was 0.25 degrees for electron showers with
heam energy 50 (GeV.



FHERESILET 3 Y ¥ F 7 » 4~ —RHBOFEIF LR 55

800
600

400 |

Oba e
0 20 40 60 80 100
Energy Con. Within Smm

Fig.14 Percentage of energy concentrated within
omm from shower axes for electron showers of 50
GeV in the upper histogram and thet for proton
showers of 150 GeV in the lower histogram.
Distributions obtained by simulations and beam
experiments at CERN-SPS were 1indicated by solid
and dashed lines respectively.
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Fig.15 A newly designed and developed FEC for
the readout of MAPMT with VA32HDRI14.
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Fig.16 Noise level measurements of the new FEC
with test pulses (input charges).
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Fig.17 Measurements of the dynamic range of Lthe
new FEC with test pulses (input charges).
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| SciFi Belts

4 cm Tower 3

Fig.18 Sampling calorimeter towers of 2cm and
4 em square in cross section composed of tungsten
plates, plastic scintillators, and ScilFi belts (Left),
SciFi belts of 2 em and 4 em wide in assembling
(Right upper). SciFi belts were connected to clear
fibers for light guide (Right lower).
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Fig.19 An example of Shower image of electron with
beam energy of 200GeV taken with the 4cm tower.

G406 | T T P T

| Electron200GeV || — Beam Test
r : ;
| @10rl. x  Simulation

“m"‘ ! ) .

Fiber Position [mml]

Fig.20 Lateral distribution of electron showers with
beam energy 200GeV at 10r.]l. A Simulated result
was also superimposed.
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Fig.21 Position resolutions of electron shower axes
determined with the SeciFi beltes in X direction
(left) and Y direction (right) at 6r.l. Electron
beams of 200 GeV were irradiated to the 4cm
tower.
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Fig.22 SciFi detector to carry out a balloon-borne

observation of electrons and gamma-rays.
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Fig.23 SciFi detector assembled into the payload

together with electronics systems.
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