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Silicon on Sapphire Bolometer and its
Resistance vs Temperature Characteristies
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Abstract

For measuring low temperature specific heat of small samples (10-100mg), a
silicon on sapphire (SOS) bolometer which consists of resistance thermometer, sample
heater, and sample holder was made by the process of ion—-implantation of phosphorus
and annealing at 1000°C. It was found that the temperature coefficient of the resis-
tance of the thermometer was very high in a wide temperature range from 1.3K to
10K (dR/dT=1.7x10* and 2.4x10%2 [Q/K] at 2K and 10K, respectively) and the resis-
tance of the heater was almost constant. Using this SOS bolometer, the specific heat
of transition-metal trichalcogenides was confirmed to be determined with an accuracy
of +1.0% in the range from 1.3K to 10K.
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Fig. 1 A top of view of a SOS bolometer.
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Table 1. Sizes of a SOS wafer used
for a bolometer.
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H £ | 50.8mm

=S & 0.33mm
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Fig. 2 Picture of photomask for photoetching.
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Fig. 5 Photoresist (Az-1350) on a SOS
bolometer.
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Fig. 6 Resistance of the thermometer on the SOS
bolometer vs annealing time.
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Fig. 7 A side view of a SOS bolometer.
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Fig. 8 Resistance of the thermometer vs
temperature in the new SOS bolometer.
Also are shown those in Stanford SOS
bolometer and Ge thermometer.
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Fig. 10 Temperature dependence of heat capacity
of TaSe, (poly crystal).
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Fig. 12 Temperature dependence of specific heat
in mixed crystal of NbSe, and NbSe,.
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