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Abstract

For measuring heat capacity of small samples (10-100mg) in a range of 1.2-15K,
we construct the calorimeter using a silicon on sapphire (SOS) bolometer as the
sample holder, temperature sensor, and sample heater. The heat capacityis measured
by the thermal relaxation method in which the heat capacity C is determined from
the thermal conductance Ky and the relaxation time 7, C=KyT

The specific heat of platinum as a standard sample was measured in the range of
1.5—5.5K with an accuracy of £ 6.0%. From the temperature dependence of the
specific heat, the electronic specific heat coefficient and the Debye temperature were

determined and their values were found to be in good agreement with published values.
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Fig. 2. Top view of S0S bolometer. Fig. 3. Typical SOS resistances of the high-
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region of 1.2 - 15K,
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B ) 4 ADWE TP % iiziii Specimen |Weight (mg) Lead wire SOS No.
WES BROREBILILOL No. 1 Pt 12.3  |Au-3wtsGa (5) + Au (1)| 12
Ebh s, No. 2 Al 72.3  |Au-3wtsca (6) 6
PLELD, lig. He /& Tld, No. 3 Pt 107.3  {Au~3wt%Ga {5) + Au (1) | 12
4T=0.01T O&& Kw=P/AT No. 4 Pt 107.3  |Au-3wt3Ga (5) + au (1) | 12
DEARA ALY 5 2 & AR S No. 5 Pt 25.5  |Au-3utsca (6) 5
iz, No. 6 Pt 107.3  |Au-3wtsGa (5) + Au (1) ] 12
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Table 2. Experimental results of the thermal

TE&E D8 sec. "EBRETH A, conductance, the relaxation time and
ZhiE, Y r—TAFE) —{HE the specific heat at 4.2K.

O)I%‘ lfﬁ'ﬁ*ﬁ@rf??ﬁ‘%’\’"—}‘%&t: iixgéi KW(J/K-S) T {sec) C(J/mg*K)
ZH LI ENT, AR

NMENKREL R B HI2L 5, No.l | 7.30 % 0.18 (x107°) 0.128 * 0.01 | 2.41 * 0.17

BB T DEIEIZ W No.2 |1.04 + 0.08 (x107%) 13.13 # 0.36 | 1.88 : 0.04
T, BIESHEE 500170, No.3 | 2.46 £ 0.07 (x107°) 0.127 * 0.01 | 2.18 * 0.05
T =#sec. £hBHLEI, U— No.4 | 5.03 % 0.12 (x107°) 0.452 + 0.02 | 2.01 * 0.04
P BN 4 2 L AIERE £ 10) No.5 | 1.61 + 0.03 (x107°) 4.547 + 0.14 | 2.36 + 0.05

FEvAETEETH S, No.6 | 3.15 & 0.05 (x107°) 0.633 + 0.02 | 2.27 & 0.04
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Table 3. 7 and 8pdetermined from C/T = ¥+ 8T
Y (mJ/mole-Kz) OD (X)
present work 6.76 + 0.55 212 + 7
by N.Pearlman 6.8 240
by E.S.R.Gopal 6.63 221
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