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I1. DISCREPANCY INDICES FOR USE IN CRYSTAL STRUCTURE
ANALYSIS

S. PARTHASARATHY, Centre for Advanced Study in Physics, Univer-
sity of Madras, Guindy Campus, Madras 600 025,

The uses of discrepancy indices (i.e. R-indices) in crystal
structure analysis as an index for the correctness of trial structures in
the structure completion stage and as an index indicating the extent of
refinement in the refinement stage are well known. A number of R-
indices have been suggested by various workers for this purpose. A
systematic comparative study of these in their normalised form will be
made to assess their relative efficiency for the following three crystal-
lographic situations, namely, (i) structure completion stage, (ii) refine-
ment of an incomplete model and (iii) refinement of a complete model.

A comparative study of the normalised and unnormalised forms of Booth
type index carried out for a variety of situations to assess the advantage
of the normalisation procedure during the structure completion stage

will be described. The evaluation of the R-indices for crystals contain-
ing heavy atoms and for crystals containing atoms of widely different
scattering powers will be dealt with. The necessity of taking into account
the space group symmetry of the crystal in such evaluations will be
pointed out. Expressions needed in the presence of random errors in

the observed intensity will also be deduced.

125 DEFECTS IN METALLIC STRUCTURES

P. RAMA RAO, Department of Metallurgical Engineering, Banaras
Hindu University, Varanasi 221 005.

The concept of ‘defects has its origin in the attempt to explain the
observed weakness compared to the theoretical strength of crystalline
solids and to this day the importance of this subject stems essentially
from its significance in the explanation of the mechanical-behaviour of
metallic materials. Classification of the various types of defects is
readily possible in terms of their zero, one, two and three dimensions
and these are accordingly labelled point, line, planar and volume defects
respectively. Vacancies, interstitial atoms, impurity atoms and combi-
nations of these represent point defects. Dislocations, categorised as
line defects, constitute the central element on the study of defect




structures in metals. The basic orderliness of a crystalline solid is
also manifested in the interesting fact that a regular structure can go
wrong in a limited number of precisely definable ways. The example of
stacking faults, an important class of planar defects involving crystal ]
surfaces bounded by imperfect dislocations, illustrates this pleasing
principle. Other examples of planar defects are antiphase boundaries
in ordered alloys and grain boundaries in polycrystalline aggregates.
Clusters of vacancies, interstitials and solute atoms often occur in
crystals and may condense to form volume defects such as voids and
precipitates with a variety of morphological features once again control-
led by the structure of the solid material. This talk will describe the
features of the various defects and aim to bring out the utility of modern
metallographic techniques in not only observing but for working with
lattice defects. Interplay between the defects and their importance in
not only understanding but predicting the strength and mechanical beha-
viour leading to design of alloys will be pointed out in conclusion.

IS5 CRYSTAL GROWTH: REACTED FLUX AND GEL METHOD

A.R. PATEL, Department of Physics, Sardar Patel University, Vallabh
Vidyanagar (Gujarat)

There exists a wide variety of methods each having its own im-
portance, for growing single crystals. The present talk concerns with
the techniques of crystal growth which has been developed in our labo-
ratory.

A potential method of growing good quality single crystals, which
possess high melting point, is the 'chemical reacted flux method' deve-
loped in this laboratory. It consists essentially in allowing two substan-
ces to react together in their molten phase with the result that the in-
soluble product crystallizes out. The method, in effect, is a genuine
modification over the normal flux technique.

Another interesting and very simple and inexpensive method to
grow single crystals is the 'gel method' which has been largely used by
us growing single crystals of different materials. A modified experi-
mental set-up for the growth technique which has the basic advantage of
providing greater lateral degree of freedom to the mobile ions to approach
the growth sites is suggested. The set-up is very simple and inexpen-
sive and hence it offers an easy possibility to grow crystals on seeds in
gels.







