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{ = sin® (9 — 6) 4 sin 2 gsin 20sinfa

1. Let us first assume © = O.

The plece V 1s situated under the usual conditions of
inspection in circularly polarized light. The illumination
at any point 1s independent of a , l.e., the orisntation of
the neutral lines, and it 1s proportional to =in“ ¢, or in
other words it 1s exclusively a function of the absolute value
of the birefringence. The birefringence will thus appear 1n
relief: the most strongly lighted areas are those where the
annealing is maximal, assuming that the birefringence does no-
where exceed one half wave length, and this 1s always true in
optical glass.

A disc, for example, of 100 mm diameter and 12 mm thick-
ness, and an axially symmetrical anneal that increases regu-

larly from the center to the edge looks like a dish, as shown
in Flgure 1.%
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Flg. 1. g, 2.

A same level of 1llumination corresponds to the same
value of birefringence, and thus, on a photograph of the plece
V taken under thecse conditions all pointe of equal darkness
belong to the same contour line of birefrincence. For evalu-
ating the birefringence one observes that the expreesion ¥ 1s
symmetrical in ¢ and €, and thus the 1llumination in a point
with birefringence Qqawhen © = 0 is equal to that in a point

#This photographic picture, as well as all those that
will follow, gives only an imperfect idea of the phenomena:
they are clearer and in greater rellef when observed visually.







If measurement of the birefringence 1s intended at a
point B, marked on V, the first step willl be to position the
neutral lines of the quarter-wave plate at an angle of 45°
to those of V at point B =- now this 1s done will be shown
below -- and then the center of one of the dark spots appearing
on V 1e brought to coincide with B by increasing the angle 6.

Among the points chosen for thls determination one will
usually find the maxima of birefringence N revealed by lnspec-
tion in circularly polarized light. These polnts are quite
often located on the edge of V; this 1s the case for the dlsc
of Figures 1 and 2 and also for the slab etudled below.

The measurements made in these boundary points are less
easy than others because the chadows do not have the symmetry
that makes 1t possible to find its center. On the other hand,
the conditions are favorable for determining whether the 11-
lumination in N 1s the same as the background illumination,
i.e., that part of the pencll that dld not pass through the
plece V, because the two brightnesses to be compared are ad-
jacent to each other. Thle equallty occure, as shown by the

expression K, when e' = %, i.e., at a value of 6 half the value
that will bring the center of a shadow to the same polint, and

2 1
the birefringence of I has the value b = 4%;. The latter

equation 1s only an approximation because losses from reflec-
tion and absorption due to passage through V are neglected.
The error, however, will exceed C.01 b only if b 1s larger
than 0.25.

Instrumental arran ement.* An autocolllimatlon assembly
with spherical mirror wes chocen, resulting in an apparatus
that 1s easier to bulld znd to run, possessing in addition two
important advantages: any passage through glass except for
that of the samples studied is avoided, and besldes, the
sample under study 1s passed twice by the light and conse-
quently the measured birefringence 1s doubled. The two passes
edmittedly do not occur at exactly the same point and they are
glightly oblique; the resulting errors, however, are negli-
gible in the case of optical glass.

#Built by Jobin and Yvon Co.
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Before reaching s' the light meets the quarter-wave plate L*
and the analyzer A. A viewer conelisting of an objective E in
the plane of the image &' and an eyeplece U finally enables
the observer to focus on the sample V. lhere V 1s absent the
observer thus views the uniformly lighted surface of the
mirror M.

Fig. 4.

The optlcal parts P, L, A, L' are capable of under-
going.the followins rotational movements around thelir axes
sM, s'M:

a) the licol ?rlsm A can turn 1in relation to the
quarter-wave plate L' with angles measured by the shift of
an indicator over a dial divided into 200 equal parts: the
birefringence b 1s therefore read directly with a preclsion
of 0.005. ihen the indicator 1s at zero, the Nicol A should
be exactly crossed with the polarizer P; a zero set knob Z
(Fig. 4) that slowly moves the Nicol A without turning the
indicator makes it easy to carry this out. The indicator 1s
moved by an arm 7 with which 1t forus one part. The arm has
at 1ts end a pinion engaging the teeth of the rim of D and
it 1e manipulated by the knob Y.

b) The "quarter-wave plates" L and L' can turn by 45°
on their own axes, so as to have their neutral lines orlented
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2. Determining the value of the birefringence at a
point B chosen on the plece. The quarter-wave plates are
brought up against their stopping blocxe R while the indicator
stays at zero; the assembly P L, A L' (motion c) 1s then
turned in such a way that one of the dark lines (isoclines)
that appear on the slab (Fig. 6) goes through 3.

The neutral directions 3 are thus at a 450 angle with
the neutral directions of the quarter-wave plate L' when 1t
is in position C. The motlion ¢ 1s now locked with xnob 3.

The plates L and L' are now set at their stopping
blocks C; the indicator is turned, and the Nicol A with it
(motion a) until one of the dark spote seen on the plece
(Fig. 7) appears on point B. This 1e sure to happen, because
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