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ABSTRACT

The properties of matters at temperature ranging from room
temperature (300°K) down to liquid nitrogen temperature (7?°K} were
studied. Several instruments are constructed notably a container of
liguid nitrogen, a constant power heater and a chamber for measuring
thermal conductivity; most of these made using materials produced in
Thailand.

Hall voltages of samples are measured by the constructed
instruments at room temperature and 7?°K in order to deduce the carrier

density. The values of the semiconductor sample are found to be

+ e -
3300 = (2.54 - 0,20) x 1022 m 3 and n77 = (4.28 x 0.07) x 1021 o 3 e

o : . .
room temperature and 77 K respectively. The ratio of these carrier

densities is n__ /

300 = 22.29 which indicates that the carrier density

B9

of semiconductor decreases with decrcasing temperature in agreement

with the existing theory. For thin copper sample, the carrier density

: + ~
at room temperature is n = (8.68 - 0,43) x 1028 m 2 and B

=3

300

+ 2
(8.03 £ 0.31) x 10%® m > at 77°k. This carrier @ensity ratio of thin



copper together with its measured conductivity values in turn give its

/ = (0,125, This result shows that the

relaxation time ratio T

300" '77

carrier density of conducting materials seldom varies with temperature.
However, as temperature increases, which implies a greater intcraction
between electrons and phonons, the relaxation time of charge carrier
decrenses. The behavior of the carrier density of conducting materials
and its relaxation time with tcmperature both are also in agreement with
the theory of electrons.

The thermal conductivitics of several insulators are also studied.
Only temperature ranging from £40°% up to 40°c can be registered due to
the limited capacity of the thermister. To minimize errors from convection,
the measurements are performed in the chamber with a pressure of 10-2 torr.
With this set up, the thermal conductivities of plastic and glass measured
and the result for glass is K = 0,842 :3 0.062 W/nFC and for plastic is
K = 0.201 : 0.009 W/moc. The error involved in this measurcment is about
5%. These results show that the thermal conductivity of these insulators
rarely vary with temperature within this range, which elucidates the
general characteristic of amorphous materials whose mean free path of

phonon does not change with temperature.
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