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boundares (Petrivz ef ol 1956). The bheight of the potential barrier dopends
wpon the number of eleetrons trapped at the grain boundary which in turn depend
apon the two compoting procosses viz.. (1) release of trapped electrons from the
traps at the burrier, and (2) capture of free cleetrons into the same traps. Since
both these processos aro thermally assisted, we propose that AL may increase
or deerease depending upon the now equilibrium values of the processes (1) and
(2) at tho tomperature of heat treatment.  This may lead to the observed varia-
tion of o, with 74, Since ¢ i diveetly related to tho absorption coefficiont, the
spiactral responso ol the ceramic CAS samples may vary with difforent heat treat-
mont tomperature.  In fact, the shifting of the abosprition edge towards both
highor and lowerr energy sides of tho normal vaue has already beon observed
for Ge filmg {or different. annealing temporatures (Masatava ¢f al 1974). Such
an optimisation of the optical propertios of eceramic CdS by prior heat treatment
muy be useful for the fabrication of LDR and solar cell.

Thoe experimonts were porformoed under che sponsorship of University (zrnntB
Comunission. sanction No. F.6-3(5101)/73(SF-1). The authors wish to than
Prof. 8. Dob, Dopartment of Eloctronies and Telecommunication. Jadavpuri
University, {or many helptal discussions.
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K-surface and diffuse X-ray reflections from
\ 1,8-dihydroxianthraquinone

S. K Tanararea. B, N. MugRucrJrErE*, S. B. SARKAR AND
MANJUSREE BANERIVE

Department of Physics, Jadavpur University, Calcutla-700032

(Recerved 1) June 1976)

The variation of diffuse seattering intensity of X-rays from points round a reci-
procal lattico node is conveniontly expressed as a surfaco known as K-surface,
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and this was first used by Jahn (1942) in the case of cubic erystuly.  Such surface
show large deviation from sphevical character for substances with high clastic
anisotropy. The use of A-surfuce in interproting diffuse spots on a photograph
havo been elaboratod by Prasad and Wooster (1956Ga, 1956b, 1956¢).  Apart
from its application to divergence corroction, it can also reveal anomalics in the
diffuse X-ray scattering due to diffuse rociprocal platos sueh as occur with p-tin,
Whilo studying the K-surfaces ot cubic and tetragonal system of erystals, Wooster
(1962) suggested that the same could be caleulated for any system of lower
symmotry, but in that case the labour of computation wonld increase. It was,
thorofore, of interest to sec how the K-surface could be readily drawn and intor-
proted in all the non-cubic cases. Accordingly, o programme lor IBM 1130
has beon written to evaluate K from ogs. (1) and (2) noted below, and w few cases
of totragonal, orthorhombic and monoclinic erystals are being studied.  Tn this
communication storcograis of only one tetragonal erystal (1,8-Dihydroxinnthea-
guinone) drawn on (100), (001) and (110) faces have been presented.  The corres-
ponding nodes are k00, 00! and %AO

Along any wave voctor through a reciprocal lattice point the K-factor is
oxprossod us

K[flnkt = g:*(A) 10 +¢:3 (A Voo 1 9a*(d Vg 1-29195(A ) e
- 20204(A 1) 25+ 205, (A 1), e (1)

where [, fy f5 are tho divection cosmes of the thermnal wave vector snd gy ¢ gs
are the dircetion cosines of the reciprocal lutbice vector corresponding to the
point, Akl with respect to the orthogonal clastic axes of the erystal and (A ), ete.
are the oloments of the matrix inverse to the matrix A which are given as lollows .
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For each projection tho values of K[f]ns havo boen ovaluated along different
directions of the wave voctor defined by direction cosines, fy fo f.  The values
of K aro then writen in at the corresponding points on a steroogram with the
rel voctor at its centre, and firally contours of equal K-values are drawn over
the whole stereogram. The olastic constants usod in the computation are

8
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obtained from the study of thermal diffuse scattering of X-rays (Mukherjee &
Sen, 1965), and they are given in units 101" dynos/cm? as

Cyy == 14:00, Ogp = 20-40
Cyy = —6:30, O = 840
O = 160, Uy = 1-00.

In terms of spherical polar coordinates tho direction cosines may be expressed
as
fi=sinfcos¢; f,=sinbsing and f; = cos 6.

If 0 varies from 0° to 180° and ¢ from —90° to -+-90° at an interval of 10°, practi-
cally 325 directions of wave vectors are obtained. K-values corresponding to
different (0, ¢) vulues have been calculated by running a programme at the
C.U. Computer Centre. Figure 1 ropresents the stereographic projection of
K.gurface of node A00 on (100). Evidently, the K-values have been calculated

\

\

oo

Iigure 1. Stercographic projection of K-surface {or L,8-Dibydroxianihraquinone; node %00
projectod on (100).

at all poiuts lying on the interaction of (a) small circles round the [001] axis
(const. ¢ value) separated by a 10° degree interval and of (b) great circles passing
through the ends of the vertical diameter (const. ¢ value) also having a 10° degrees
separation from one another. In special cases intermodiate values are also cal-
culated for facilitating contour drawing. Similarly the K-values have been
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plotted for relps 007 and A%0 (figures 2 and 3) but in the lattor case the computa-
tion runs from ¢ = —45° to +135°. Tho dimensions of K are em? dynes-!

Figure 2. Stereographio projection of K-surface for L.8-Dihydroxianthragquinone; node 007
prejected on (001).

Figuro 3. Stercographic projection of K-surface for 1,8-Dihydroxianthraquinone; nodo  khO
projected on (110).
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and wre the same ans those of clastic moduli. The K-contours are, thereforo,
numbered in unity of 10713,

The dingrams obtained are somewhat similar to those obtained by Wooster.
Lack of spherical symmetry in the K-surface indicates cousidorable elastic ani-
sotropy m 1,8-Dihydroxianthraquinone.  The (100) projection shows that in
directions nearly parallel to [311] [T11] [111] and [111] there are pronounced
peaks,  (110) surfuce also indieates the presence of two peaks parallel to the
direetions [100] and |010].

Tho anthors are grateful to Dr. B K. Sen for his continued interest in the
investigation and 1o Shri 8. €% Biswas for help with the computation work. One
of the authors (M B.) rocords her thanks to the UGC for grant of a research
fellowship
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The optical ahsorption spectea of rhodonite have been analysed by the earlior
workers (Manning 1968, Lakshman and Reddy 1973) assuming a purcly cubic
ervatal field around the chromophoric Mz®*! ion.  Both the speetral data and
structnreal data (Wvekoff 1968) indicate o distorted octahedral environment
aronnd  the metal won Therefore  we think itw orthwhile to reexamine the
sprelen using a theoretical model which ineludes lower symmetric erystal field and
also the spin-orhit iuteraction.

Rhodonite is o miveral with chemical composition (Mn, Ca)SiOg. 1t has also
been reported that this mineral contains some amount of Fe. (Deer et al 1962).
The manganese ion is in divalent state in this erystal.  So essontially the spectrum
iv choracteristic of a d® wn in distorted octahedral environmoent. If we assume
only a cubic field and ignore the spin-orbit interaction, the d® has a spin sextet
pround state, 10 spin quartet excited states and 32 doublet excited statos. All
tho oloetrowe transitions are  spin forbidden, But the spin-orbit intoraction



