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E 1. E3x9 991 2 gyAA o9 7= (Al 20 mm, &%=7HF 50 K)

Contribution to expansion

Source Type Amount coefficient (/K)
Laser frequency stability Random 5X107° 5x10710
Fringe determination Random 0.8 nm 0.8Xx107®
Repeatability of the zero drift of fring fraction 0.2 nm/K 2x107%
. Random
with temperature change
T ture determinati Random 025K 5X103%Xa
emperature determination max. value* = 5X 10
I Systematic 03K 6X1073%Xa
Temperature calibration max. value* = 6X 107
Systematic 5 um 2X107*X o

Determination of specimen length

max. value* = 2X 1070

*The maximum value of uncertainty is calculated by using the maximum LTEC of fused silica vert alpha vert = 1 TIMES 107
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The accurate measurements of thermal expansion coefficients is one of the most important techniques required not only in
material science but also in industries. A high precision interferometric dilatometer, using acoustic optical modulator, has been
constructed and its performance has been tested. The system consists of a double-path optical heterodyne interferometer and a
radiant heating furnace. This provides highly accurate length measurement, and allows rapid heating and cooling method for the
specimen. A three longitudinal mode frequency stabilized He-Ne laser, using the secondary beat frequency, is constructed. Its
stability is found to be 5 X 107. The uncertainty in the length measurement is estimated to be of nanometer order in the range
between room temperature to 1100 K.
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