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Fig.7 Configuration of the double path
interferometer.
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Table 2 Standard deviation from potynomial fit(SD),
estimated random error{ERE), estimated systematic
ermor(ESE), and estimated total emor(ETE).

(x10%K)

Specimen SD ERE ESE ETE
{(da,) (6da) (da) (Ja)

Silicon 0.54 0.54 1.02 1.56
Fused Silica 0.93 1.63 0.19 1.82
Invar Alloy 1.2t 1.67 0.65 2.32
LiEC 1.19 6.72 012 0.84
LEG 0.87 0.55 0.02 057

Table 1 Polynomial cosefficients of five specimens.

@ =C+C,T+C,T+C,T (x10°%/K)

Silicon Fused silica Invar Alioy LEC LEG Yo
C, -4.193 -3.349 -967.6 -2.589 -1023 :
i C, 0.04280 0.03134 11.88 0.01185 10.41
C, -8.685x10°  -8.805x10°  -0.04320 7.407x107  -0.03461
C, 6.620x10°  B.6EOXI0®  5.364x10°  -2202x10°  3.753x10°
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Fig.7 Measurement resuit of low expansion
glass{LEG).
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Fig.4 Measurement result of fused silica
SRM739, supplied by NIST, USA.
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A Pracision Interferometric Dilatometer by means of
Optical Heterodyne Interferometry

Masahiro OKAJI and Hidetaka IMA1
National Research Laboratory of Metrotogy
1-1-4, Umezonao, Tsukuba, Ibaraki 305 JAPAN

A precise thermal expansion measurement system
which covers the temperature region from 250 to
360K and measurement resuits of five low expansion
materials (silicon, fused silica SRM739, inver alloy,
low expansion ceramic and low expansion glass)
are presented. At the present work, an air thermal
bath has been incorporated with the double path
opticat heterodyne interferometer.

The present results of silicon, fused silica and low
expansion glass agree very well with the
racommended data and other precise data previously
reponed. The maximum deviations among these data
are within 3 x 10%K.
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