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250 A. A. GIARDINI

between a homogeneous stress directed along X, (along 2/m for sym-
~ metry class m3m) and the resulting difference in retardation of light vi-
brating parallel to X,'X,* and X, X/,* and traveling parallel to X;Xs.
Constant 2¢iaps, therefore, constitutes a piezobirefringence constant for
crystals possessing m3m symmetry.

Values for both piezobirefringence constants (gui—¢uz2) and 2, at
a wavelength of 1.11 u have been determined and will be presented later
in this report.

SPECIMEN PREPARATION

Polished oriented rectangular parallelepiped specimens are generally
preferred for piezobirefringence investigation. The equipment and pro-
cedures which were used for orienting and cutting silicon are described
in this issue on page 370.

For the measurement of the difference constant (giui—qus), a paral-
lelepiped was prepared having all crystallographic cube faces, and dimen-
sions 0.312 cm.X0.4145 cm.X0.518 cm. For the determination of 2¢;ss,
a parallelepiped was cut having a zone of four dodecahedral faces termi-
nated by a pair of parallel cube faces. The dimensions of the cube faces
are 0.648 cm.X0.574 cm. and that common to the dodecahedral faces is
0.284 cm. The crystallographic orientation of both specimens is accurate
to within 15 minutes of arc. The parallelism of opposing sides of the paral-
lelepipeds are correct to within 1 minute of arc.

In order to investigate the absolute change in index of refraction as a
function of stress applied parallel to [100], a silicon specimen was pre-
pared in the form of a prism frustum. The right trapezium faces of the
prism were crystallographic (100) faces with the following dimensions:
base=0.890 cm., altitude=0.393 cm., second altitude=0.160 cm.,
hypotenuse=0.920 cm. The included prism angle, as determined by
optical goniometry, is 14° 36.5’. The frustum is preferred to a right tri-
angular type of prism because of its superior structural configuration.

Polishing of the oriented specimens was carried out with the following
abrasive media in the order listed: 1) 350 grit SiC paper mounted on
plate glass, 2) 500 grit SiC paper mounted on plate glass, 3) 8-25 micron
diamond powder suspended in cold cream and spread on a sheet of index
card paper which in turn is mounted on plate glass, 4) same as 3) but
with 4-8 micron diamond powder, 5) same as 3) but with -3 micron
diamond powder. Each stage requires roughly about 1-2 minutes of
polishing with a light hand pressure. Both the specimen and hands must
be thoroughly cleansed before proceeding from one stage to the next.

* Directions X;'X;’ and X,'X,' are respectively Barallel to and normal to X;; and in
the plane of crystallographic directions X;X; and X Xo. ;




