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CALET Payload u l

Kounotori (HTV) 5

CGBM (CALET
Gamma-ray
Burst Monitor)

FRGF (Flight Releasable
Grapple Fixture)

ASC (Advanced
Stellar Compass)

GPSB(éPs
Launched on Aug. 19*, 2015 Recelven

by the Japanese H2-B rocket

Emplaced on JEM-EF port #9
on Aug. 25", 2015

MDC (Mission
Data Controller)

- Mass: 612.8 kg
JEM Standard Payload Size:

1850mm(L) x 800mm(W) x 1000mm(H)

Power Consumption: 507 W (max)
Telemetry:

. Medium 600 kbps (6.5GB/day) / Low 50 kbps
Yosui Akaike
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~ Scintillating Fiber
+ 64anode PMT

Y osui Akaike

Overview of CALET Calorimeter

CHD — Charge Detector

- 2 layers x 14 plastic scintillating paddles

- single element charge ID from p to Fe
and above (Z =40)

- charge resolution ~0.1-0.3 e

IMC — Imaging Calorimeter
- Scifi. + tungsten absorbers: 3 X,
- 8 x2 x 448 plastic scintillating fibers (1Imm)
readout individually
- tracking ( ~0.1° angular resolution) + Shower imaging

TASC — Total Absorption Calorimeter
- 6 x2 x 16 lead tungstate (PbWO,) logs: 27 X, 1.2 A,
- energy resolution: ~2 % (>10GeV) for e, y
~30-35% for p, nuclei
- e/p separation: ~10°
- angular resolution: 0.2° for gamma-rays >~50 GeV

Scintillator(PWO) =
+ APD/PD
or PMT (X1)
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Geometrical Factor:

* 1040 cm? sr for electrons, light nuclei
« 1000 cm2sr for gamma-rays

« 4000 cm?sr for ultra-heavy nuclei

High-energy trigger (> 10 GeV) statistics:

» Orbital operations : 3399 days (>9 years)
as of January 31, 2025

» Observation time : 2.88 X 108 sec

 Live time fraction: ~ 86%

» Exposure of HE trigger : ~300 m? sr day
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KneefBIi M EZFEELA: D 75<ED >10 m2sr B Z B ER B AN EE (CALET: ~0.1 m2sr)

STEISNTWWA B XREEE: E&, 2R ENFITKE

XD FEH R ERRETE

Item

calorimeter depth for electrons
calorimeter depth for protons
MDR

Acceptance (spectrometer + calorimeter)
Acceptance (calorimeter)

# of channels

Weight

Power Comsuption

HERD
(LEO)

55 X,
3M
N/A
N/A

~2-3m?sr

300 k
~ 4,000 kg

~ 1.4 kW

ALADINO
(L2)

61X,
3.5,
20TV
~3m?sr
~9m?sr
25M
~ 6,000 kg

~ 4 kW

AMS-100
(L2)

70 X,
4 A
100 TV
~20-30 m? sr
~20-30 m?2sr
8 M
~ 40,000 kg

~ 15 kW

; High Energy Radiation Detector
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Main Sub-detectors:

NN
4cm

CD-ToF =
—

Q AcD Anti-Coincidence Detector (not shown in this picture)
. g Q CD-ToF Charge Detector and Time-of-Flight
unpressurized shed TRAngER y ] Q wmT Tracker (Silicon Strip Detectors + absorbers)
with micrometeoroid Absorbers Q MCAL Calorimeter (homogeneous, 3D crystal array)

low-mass shield
- 1 tower: ~20cm x 20cm x 100 cm (envelope)
MCAL: 6x6 crystals / layer
depth: 21 crystals =>63cm (55X, , 31)
1 tower: 6 x 6 x 21 = 756 crystals
tower mass dominated by MCAL: ~151.2 Kg (25.2 kg-moon) + tracker

+ W foils + r/o electronics + mechanics ~ 200 kg/tower (33.2 kg-moon)

MOONRAY site at
Lunar South Pole

ekl S COSPAR 2024, July 13-21 — Busan, Korea

63 cm

MCAL

example: LYSO (Ce) 1 crystal: 3x3x3 cm® 200gr

p=7.4gr/cm?® density
7 A=21cm proton nuclear interaction length
X =1.14cm radiation length

RM =2.1cm Moliére radius

Henson Crater
(88.5S,129.6 W)

A E(F1E) D fthod (& i
Sverdrup (88.5 S, 152.0 W)

~ %1 Henson (88.5S, 129.6 W)

o s Shackelton (89.4 S, 129.4 E)

' de Gerlache (88.5 S, 87.1 W)

Malapert Massif (85.8 S, 3.8 E)

Elevation (meters)
7010 (high)  [Y

-105

7220 (low)
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o up to 256 towers (3.2 m x 3.2 m x 1m)
o Geometric Factor: ~30 m2sr
@)
O

Effective Acceptance: up to 16 m2sr i An example: expected proton flux x E27 at the knee
can exp|0re the knee up to 10 PeV 10 = et e e e e |
L .| statistical errors only
gﬂ _ |
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Artist's view of an electron shower
propagating into two adjacent towers
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CALET Summary and Future Prospects
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