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Abstract Cryostat is a device that utilizes refrigeration technology to provide and maintain a stable low-
temperature environment. It is widely used in the fields of magnetic resonance systems, superconductivity,
cryogenic spectroscopy, large scientific devices, and other low temperature tests in the laboratory. The dominant
technologies to obtain low temperatures are refrigerants and cryogenic cooling. However, due to the limited cooling
capacity of passive cooling, experimental cryostats still predominantly rely on refrigerant and active cooling. This
paper presents several common experimental cryostat structures based on cryogenic liquid and active refrigeration,
discusses the development of cryostats and associated issues, and analyzes the solutions adopted by leading products
in the market. Additionally, the paper also outlines the progress of domestic cryostats and their related technologies,
including a self-developed cryogenic thin film resistance test instrument. Finally, the paper provides a brief outlook
on the research prospects for cryostats. This study offers technical references for domestic peers/colleagues within
the field.
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Fig. 1 Schematic diagram of storage liquid cryostat. (a) Liquid
bath, (b) liquid storage

A kB — P A ) V2 790 1 s 3 = A S ()
S WA L B SAE RIR ) Z 18], AN T
¥k 5 b TR, WS B E AR 6, H R A
X AR RE SRR o R TR AR R T AR
P AT, X RE SR R AR KRR, [ B AN
I TG . RN, 5 ok 12 W bk v
TR, B A AL BLA 8 ENRE L A 85, anfE 1(b)
Jis o FEBLZS AR 1 A ARSIV ) 2, B 3 [ E 7R
Hama 4 b, HEASRAEGLEYETESESH,
FE i B B A LA T ek 7 b, ¥4
S PGS HEE T &, Bk A IS, R
TR YRk R 2 Tl i A 14 0 e D i

3 A TR 2 T AR 4 VR A TR U s A
XL/, AR R T FEAR 7 K

1.2 EZRHXREBIERDR

WnlEl 2 R, Lk sh AARIRAE IR AR A7
TEALFLAR AR 1 ARV 20 . il v 7n) 22 o Rl il 1%
i 2 HE AR A N R B ZR A 3, i AR A A e
LB IR Ah (5 4, 28 A A0 MR i (3 A A5 &
5 W o z& ks PAINEA B, ad a4 o 2 A e b
TNy AR LA L A V4 T A O B S B A i B L, AR
Jo B AR [ Al A i A AR IRCR 6 o,

VAR RO &3 250 s 328 4% 4 S B 55 6.3k
[k

1. Dewar container 2. transfer tube 3. evaporator 4. sample stage
5. vacuum chamber 6. gas recovery device

K2 ksl R 2 A

Fig. 2 Schematic diagram of continuous flow cryostat
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Tab. 1 Related parameters of commercial liquid helium continuous flow cryostat
AP RIS WATHFEEE TR IR (2] 4.2 K) TR E T
Oxford CF-V <0.55L/h 2.3-500 K 10 min +100 mK
Oxford CF-X <0.55L/h 4.2-500 K 25 min +100 mK
ARS LT3 0.7L/h 4.2-350 K 20 min <2mK
ARS LT4 e 4.2-350 K 20 min <100 mK
CIA RC110 0.75 L/h 1.8-300 K 10 min +5 mK
CIA RC102 0.55L/h 1.8-300 K 10 min +50 mK
Janis ST-100 0.6 L/h 2-500 K 15 min +50 mK
Janis ST-200 0.6 L/h 2.5-500 K 15 min +50 mK
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Fig. 4 Schematic diagram of continuous flow liquid helium cryostats produced by different companies. (a) Optistat CF-X cryostat

from Oxford Company, (b) LT3 cryostat from ARS Company, (c) RC102 cryostat from CIA Company
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Tab.2 Related parameters of commercial refrigerator-cooled cryostats

HE RN R RS il¥e & F AR RHIEH] (3] 4.2 K) AR E M
Cryomech ULV =0.5 W@4.2K 32K 4h +5 mK
ARS DE-202SE 0.1 W@4.2K <42K 15h +100 mK
ARS DE-204SE 02 W@4.2K <42K 15h +100 mK
Oxford DryBLV 02 W@4.2K <3k 25h +100 mK
Oxford DryTLEX 0.16 W@4.2K <4K 6h +100 mK
Janis SHI-4-10 1.0 W@4.2K <4K 1h +50 mK
Janis SHI-4-18 1.8 W@4.2K <4K 1h +50 mK
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Fig. 5 Closed-cycle cryostats from different companies. (a) Low-vibration closed-cycle cryostat from Cryomech, (b) low-vibration

closed-cycle cryostat from ARS, (c) closed-cycle cryostat from Oxford
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