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Development of Thermally Stabilized Heat-Sink Block for

Conduction Type of Microcalorimeter

Hiroshi Sato, Shingo lida, Seiichi Hagiwara, and Hideo Ogawa
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An assemble of thermally stablized heat-sink block has been designed and constructed for

a twin conduction type of microcalorimeter. Main heat-sink block is fixed on the bottom of the

sealed inner container with the unipod, which is suspended from the upper wall of thermostated

outer container with four bolts. Such construction is expected to work as a thermal filter of

second order type against thermal fluctuation from the outside like electrical low-pass filter

circuit. The performance test indicates that the thermal drift and noise in output baseline are
less than 0.30 pW/24h and 0.039 uW/24h in energy equivalent value, respectively.

Keywords: heat-sink block; thermal stability of baseline; conduction type of calorimeter

1. 130 ®IC

[EEMESTTI, FAREIC X 2 Mo (F—
ETT L) EN—ATA 2 EIZPRE N2 S BEATR
DHNDBI2, N—A T A ¥ OLREVEDI SR | H
BEE2 D SHEIED I 7 O bhSER, S T
DOPWEPERENT WS, L7zA>T, N=AF 4 VDO
% D BEELDARA R CH Do ZHUIBR B XL K4 ik
De— b7 L ZORMNFADFFE ST E 7205, BIE
WRTELDDEIFEEN TRV, FESIE, BE2EKy
JANTHWA b — b 7R RIEL, uW A —%—
DWEIC—EDWAAE FIFTE 7295, D B2 RN THER
AT ) 7o BETANE <, FIRHE IS I £ -
TWh, WG <, IR D B ET ERFEIICD

Chice— o2 2 FEHT L7720, BREEOEEE
2 H L S oW i 2 s 5~ OIuH % a7z, Z0JF
HAANN S SACERAE % vz 7 0 =2 Zhmi s b L
TWB 7S, 29 KA SO KRE CRERT O ¥ v b & i
DRy FREGEFHZI v, Lzs> T, BIgEL
7z — b v o BB AR IO e i & L,
IOt — Ty 2 EERER B U BT A R L 7o
KZE BAF i A S N7z DT T 56
2. BEMREIDIES & %L

2.1 b— b UBBOIEE
WERDPEFHNTWE—TEZ GO — b2 V7 %,

EREPAICHS mm OB AR, JEE10 mm THMETE
230 mm¢ X 255 mmh DHIFRIO 7V IFEHEZTEL T, &

© 2008 The Japan Society of Calorimetry and Thermal Analysis.

Netsu Sokutei 35 (4) 2008



I e

©

Fig.1 Schematic diagram of a twin conduction type
of calorimeter constructed in this study. 1: outer
case, 2: insulation material, 3: outer container
working as heat sink, 4: space, 5: inner container
working as heat sink, 6: main heat sink supported
with the unipod, 7: sample container, 8: thermo-
module, 9: suspending part. Arrows indicate

schematically heat flow.
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Fig.2 Equivalent circuit of thermal stabilizing

mechanism for the constructed calorimeter. 1 and
3: resistances in heat flow (electric resistance);
2 and 4: heat capacities of heat sink (capacitance).
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Fig.3 Base line of output signal obtained by the constructed calorimeter. Amplifier range: 1 uVgs, Chart speed:

3cm h !, Temperature: 298 K.
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Fig.4 Thermogram obtained by electric heat supply.
Heat supply: 0.984 uW, Temperature: 298 K.
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