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Cooler Plate (~273K)

Cooler Plate (~273K) &0 €55

(1) TRL for 2ST coolers with a

linear ball bearing in the
compressor design.

TRL for 2ST coolers without a
linear ball bearing in the
compressor design.

(2)

(3) TRLs for 4K/1K-JT coolers
with original design of HEX3

(toroidal shape).

(4) TRLs for 4K/1K-JT coolers
with straight and longer HEX3.

(5) This specification is for

cooling the telescope shield.
(6) This is the power dissipation

of the cooler and does not

include the loss in the
electronics.
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. X|4: SPICA Cooling Chain
2ST 4K-JT 1K-JT

TRL TRL 8 (Hitomi design), TRL 863), TRL 56),

TRL 402 TRL 44 TRL 44
Cooling power > 200 mW at 20 K, 40 mW at 4.8 K 10 MW at 1.8 K

>1 W at 100 K,

480 mW at 26 K®)
Lifetime 3 years (same design to |3 years (same design to |5 years

Hitomi) Hitomi)
Working gas “He “He 3He
Operating temperature [-70 degC to ;30 degC 0 degC to +30 degC 0 degC to +30 degC
of compressors
Driving power(®) 80 W 90 W 75 W
Mass 9.5 kg 15 kg 28 kg

w/o precooler w/o precooler

Driving freq. 15 Hz 52 Hz 45 Hz
Number of compressors |1 2 4
Flight heritage AKARI (2006) JEM / SMILES (2009)

JEM / SMILES (2009) Hitomi / SXS (2016)

Hitomi / SXS (2016)

Z<1: SPICATXFH /B &

(Shinozaki et al. 2020, SPIE, 11443, 209)
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Stress Induced Martensitic
Condition
Deformation

by Bending
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