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ments of the spectral dependence of the refractive
have been reported in (1). The comparison of the
Of n and the birefringence with the theoretical

the refractive index may reveal some information
'@Cter of optical transitions and on the type of

md of the substance under discussion.

ious formulae that approximate the dependence of
e index on wavelength in a region sufficiently

| the absorption band, we have chosen the relation

n2 -1 = -?TJL*TS . (1)
WS - W

is that the constants A and W, appearing in it may
;ed immediately by the dispersion theory (cf. (2)).
red values of the refractive index of A1N are
Table 1 and Fig. 1, together with the values

m formula (1). The values of A and w have been
om experimental data using the method of least

2 values obtained for the ordinary ray are:

Table 1
) | Pe exp fe cale Bo exp %o cale
2.708 2.509 2.550 2.389
2,504 2.429 2,408 2530
350 2.334 2.278 2.260
g 252 £ 253 2.200 2,200
2 s 2220 2e172 2.472
2.206 2.204 2159 2.158
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Pig. 1. Refrati

28
- index vs. wavel
= 75t o000 n_(expe
XX X n
24y computed 3
equation {
22F
20 1 1 |
0?2 a3 4 05 a6
Afpm)——=
= (992 + 81)x10°0 572, w,_ = (16 g + 0.7)x10" &7
and for the extraordinary ray: = (854 % &6)x1030 g

= (15.2 & 0.5)x10"2 571 (9.98 ev)
If we interpret the constant A in the usual way,{
obtain a value of 920X1030 5"2. In doing so, we have.z
that there are six optical electrons per AlN molecule.
Formula (1) gives only the mean value of the refr;
index. Keffer and Portis (3, 4) have calculated the val
birefringence for crystals with an ideal wurtzite stru
In introducing the electron susceptibilities x, we mr;
for the case of an ionic bond, if ohly the anion is pos

(&),

rizing the polarizability of the given anion. In (4 )8
estimated with the aid of the respective value for ai

for Ne a value of £ = 2.37 (5)). Equation (2) enables
estimate the effective charge of the anion and, in tur

type of bond in the given substance.
From the measured refractive indices we obtain ﬂ

difference between the inverse electron polarizablilit
the 1imit w—0 the value 1/Ax = 0.155. In order %o ac
an agreement with the theoretical value obtained Ifrom
(2) we must put q~ 1.2. In view of the approximation
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is is in reasonable agreement with the fraction of the ionic
nd of 39% determined from X-ray analysis by Ugay and Doma-
eyskii (6).

? Estimating the effective charge from Szigeti's formula

» the difference between the static and optical dielectric
ant (7), we find q ~ 1.2; this is again in agreement

: (6) and with the previous value. 1ln the foregoing, we

e uged for the energy of the transverse optical phonon

= 82.6 meV (8), and for the dielectric constant

BEs (3, 9).

.:Stern (10) has made an examination of the spectral
tribution of the refractive index in the vicinity of the
ption edge. The curve of the refractive index will dis-
'3 maximum in the region of the absorption edge (i.e.

has a local singularity) provided that the absorption

- is determined by direct transitions.

lIn the case of indirect transitions, the curve will be
éonous in the edge region. The existence of transitions
fested by an increasing growth of n with A.

‘For AlN, the region of strong absorption starts at

b 3000 X. The deviation of the experimental points from
spproximated curve which is evident in this region

'?1) is caused (in accordance with Stern's considerations
) by the fact that with the onset of intrinsic absorption
@roximation by the dispersion curve of a simple oscillator
flonger satisfactory.

A smooth course of the refractive index curves even in
egion of the absorption edge, i.e. the absence of a

ity, confirms the presence of an indirect gap in AlN.
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