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An Adiabatic Low Temperature Calorimeter with a Built-in Cryorefrigerator

Keiichi Moriya**, Takasuke Matsuo™**, Hiroshi Suga**

An adiabatic low temperature calorimeter with a built-in cryorefrigerator has been
constructed. Care was taken in the design to mechanically isolate the calorimeter from the
refrigerator whose vibration would otherwise interfere the performance of the calorimeter.
The refrigerator worked either to simply cool the calorimeter to 16 K or to liquefy hydrogen
in the cryostat which was thereafter cooled to 13 K by evacuation of the liquid hydrogen.
The results of heat capacity measurements on benzoic acid as a standard material showed
deviations from the statistical average of several published data of less than 2% between
13.81 and 20 K, about 0.5% between 20 and 60 K, less than 0.1% between 60 and 275K
and less than 0.2% between 275 and 340 K. The scattering of the experimental points from
a smooth curve was substantially less than the inaccuracy, ranging from 1.0 to 0.05% depend-

ing on the temperature.
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Fig. 1 Sectional view of the cryostat.
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Fig. 2 Sketch of the calorimeter cell.

* kg

=980665x10* Pa

— 113 —



w X B
245 HIT R 0.2mm o) 8 Lo 1 e OB T
Zoo I HHI IPT S-68 M BE 1 1142415 L 7- Leeds and

Northrup ¢ OFVEHUUIE S A L 7o SRR R
79mm, b X 59mm, S 0.65mm ORI EITIZHL
&, FMIIT - 7o - nEe -2 -+ LT

105Q N7 v/ H = /%,}é*/xc Ve CREEAAT T8
A FTlE Tz B &N T2 L - TP
DT L v ) — ZHARD i }Fﬁ/\l
foo Fro, FIEHRHURLE AleE, HENEA
WS DA EIR X B,

BlaNm sy — o FGBIT o A v F,

AT T oL 18R

MNPE65mm, i

X 130mm, W 2mm) T 1,y R0 o 7l
Do NV =0 FIZIZES 03mm, %i0Tmm, & F
Smm OO, 1, LP, Kz 44 400, 1008,

50Q 0 v A= v A RUERIN £ — 2 — & LTED
720 1"*’*{§Hféik/—/\/\\(;|u Mow Ay, NPE8S
W 2mm) T, 200Q 0w v =
D37 m v (e
£ X 30mm) T, 200Q0 7 A

mm, ¢ 200mm,
VA - A X LT RO,

Aoy F, AK T6mm,

= A e -8 - L LTENTHD, %:‘ﬁsw-w F
LXUT oy 2, FRERNIKY - Fao(f e
BHZ & 7),4\'&{)3LK’/ X F Do H I A AT M :']fﬁ hHifii

D, IERR 7S OEGT TN T 10~400K
IS T ROy a i -a 24 4 (Driver
Harris ¢F, 0.101mm¢ 455 25 0.125mm@) A7z,

50O (MAFTZ ) VIREER) ORIEAR D720 LD
Ol o,

Gl3 i & OB AE Y] < 1ol e T H Lo

) — RO LA AR INIZ B 2o A 3 em D o Y
VIR, Lx7o .y s DY T —wktis(GE-
7031 THESGFEI B A, V- PERETHLANT
41 AN ) = FEUIA B ALE i NMTT L7 N
HAHT ARy — v, Bk 7oy 7 (0118mmd i
Tl A T, T 0098mme OO R IR+
) Ltce 75 Y FICE 0 26438 12 em
Xe3E 28 em, WEE2mmOY VIR TIESALTEH Y,
1 05mmOFIN0 Y v 7 HICk 0 W frciis ., 1
AR ETECT LSmmIA O 2 7 v b AN 19 em X
X 86 em) TH Do AP ds 2 Calkb4sidniig 20
LR 05mm 2T v L REHAGTTK, SIZk ~T

gAY RAVEVVEEWNAE TV

> L
sl

Vl]

#1) A PR

mm,

ZRLEAU A e (107 mmHg ) iR n s J i3
KELTH D, LTI LT 9999 % v KA A ST
LT R v N SIS L LT AL, s LTHIO
L& B NBETH Do AEPEGTT MBI bmm, /S
0.5mm O BB T & - PO & e Lo B, st

*' ImmHg = 133322 Pa

H

iz

A

fry )
N

20mm o RF ¥ L B GEFIIOEAIT Do AN
PIMINT #1 v 2 — 37 2 Z )L DA AR S X

(MNFRT30L, M T, MEHI 2T v L 2)HiH

WHENOLINTOA. YIRELEDEREEY CTonil
JEE XN T 1 BHARBOETH Lo ¥ v

114

FH ORI BN —2 T — 2 Pl
A FOV TR OB

T LT RGR AT
FoiLy 744 R4

o R EALTETIR AR S, T A AR K
b \ H) "JI“J( (HL Q’.i 4\f7 "( (ml n VJJNJ)(LHj) "‘{.{l"’)‘};())

AL T A, T Twd < EBIETALI=T A
T5 a4 b LT A 5 - SR B
B BA T be UL AT RAS DY SUERL
I mmw L KESGNDIE A AUl
U7 vL,“:%f;\ W OME R (5 C-60) TH L
- FE i Liichdn, 2o o8O0 v 7T
PIEAT D T OHIT cil}\]1*1mmv)7‘777\4 KA L
IEAAIT I, HHZY — FEARAT >8LT7 7
A4 RE MWM TEDIT . FORE AT &
b AWl R L 2 LR AT ) — RS
BEGE B R TRAGL O ) — NS E R i A
2 & OEBIBIIZIX YT B, ) = FERE A7 TR
RT3V EA R THDTe 7 744 RE 2 b
AT D XA — FERE, B EEA T IO
SUARI N AR GONEE S v v 0 v a Vil vy
2 (¢35 X 230mm, Bi260mm, ¥ 60mm,
u);’tﬁé SO Tl — 7 v G it S &
— FE) Fo0d e — L B SRR
*LAHJ;LASL: YOV 1 A Do
Fig 3 (371 = o P2 0E Rk 70y 7

JE7 3mm
Pk —F—w
STinL, Z4LE

T d Ho At Leeds and Northrup ¢ o) S4lkhuid
Wi T, AXA ko Automatic  Precision  Double
Bridge, & %(:3 Leeds and Northrup 4% 27—
CRYOSTAT
s
L e—
T N i i
E ADIABATIC
MULLER . o o CONTROL
BRIDGE o . ! - CIRCUIT
: l , - {4 CHANNELS)
] R .
’ A C b
- s A P1-RESISTANCE
W , THERMOME TER
ASL i : s
AUTOMATIC L . ] B.CELL HEATER
|pouBLE BRIDGE™ T - C SAMPLE CELL
SNSRI 3 " D BLOCK
— - = fe —y E INNER SHIELD
| MINICOMPUTER -1~ T OWERBIPPLY F OUTER SHIELD
WANG 600 MEASURING G THERMOCOUPLE
L CIRCUIT

Fig. 3 Block diagram of the calorimetric system.
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