Madras) discussed anomalous disper-

sion as a tool in structure determina-
tion, dealing with experimental and
theoretical studies of phase determi-
ion based on deviation from
edel’s law. W. N, Lipscomb (Har-
) summarized the present knowl-
e of the structure of boron poly-

a and the complex chemistry of
n hydrides. A. 1. Kitaigorodskii
nstitute of Organic Compounds, Mos-
v) discussed the possibilities of cal-
ting thermodynamic properties of
ystalline compounds from structural
a. N. V. Belov (Institute of Crystal-
aphy, Moscow), president-elect of
C, spoke of new ideas of isomor-
pus replacement. Hugh E. Huxley
of Cambridge) discussed studies of
.:'I  biological systems by x-ray diffraction
,ﬁgud electron microscopy.

- Computers. A large number of crys-
talstructure determinations, increasing
- complexity of structures investigated
~and generally more precise results
showed increasing use of fast comput-
. Proteins and other biological sub-
ces attracted much interest; 44 pa-
pers from almost as many laboratories
dealt with protein crystal studies. Rela-
tively few structures determined by di-
rect methods were reported, but the
number is clearly increasing rapidly.

‘At sessions on x-ray-diffraction theo-
Ty interest centered on dynamical
- theory and anomalous transmission
through perfect crystals (the Borr
~ mann effect). Automatic single-crystal
diffractometry was a major topic in
sessions on apparatus and techniques.
That crystallographers are concerned
not only with rapid, automatic data
“collection but also with intensities was
obvious; attendance at an open meet-
ing on the subject of the Crystal-
lographic Apparatus Commission had
Iarge attendance and lively discussion.

Another well attended meeting dis-
 cussed x-ray powder diffraction and
the powder data file.

Scientific sessions were supplemented
by an excellent book exhibit in 2
Moscow State University library, and
an exhibition of apparatus and synthe-
tic crystals. Unfortunately no Ameri-
can and few west European manu-
facturers were rcpresemcd (apparent-
ly because of Soviet requirements that
all apparatus displayed be solfl 'or
otherwise disposed of in the Soviet

Union) . Crystallographic equipment at
the exhibit was unimpressive (with
the exception of displays by one Dutch
and one Japanese manufacturer). In
contrast Soviet-built crystal-growing
equipment and Soviet-grown synthetic
crystals were impressive.
Benjamin Post
Polytechnic Institute of Brooklyn

2. Crystal growth in Moscow

A symposium on crystal growth in
Moscow followed the congress de-
scribed in the preceding report. A
session of invited papers was [ollowed
by parallel sessions on morphology,
impurities, epitaxy and techniques.

At the plenary session P. Hartman
(U. of Leiden) spoke on structure
dependence of crystal morphology. He
has extended the ideas of Gabrielle
Donnay (Johns Hopkins) and David
Harker (Roswell Park) and now classi-
fies crystal faces by considering the
uninterrupted strong-bond chain lying
in the face. If a given chain (called
the “periodic-bond chain,” PBC) is
linked to another PBC by strong
bonds, this face will be important in
the crystal if certain external factors
are absent. With this and similar ideas
one can make predictions about the
morphology of a surprising variety of
materials. Although the connection is
at present obscure, the approach, if
considered only for its ability to give
rules applicable to the morphology of
many materials, is arresting.

R. Kern (U. de Nancy) spoke on
crystal growth in the presence of im-
purities, pointing out that morphologi-
cal modification is not dependent on
their incorporation into the crystal but
only on their adsorption on growing
faces. He showed that interpretations
of habit modification can be based
on thermodynamic, kinetic and crys-
tal-chemical considerations.

G. 1. Distler (Institute of Crystal-
lography, Moscow) emphasized that
electron microscopic examination of
such materials as silicon, germanium,
mica, quartz and sapphire shows vari-
ous active centers usually associated
with impurities. These active centers
are thought to be essential de-
terminants in many surface properties
of solids such as reactivity and epitaxic
overgrowth. On occasion blocking of
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The |asertron™ tube never requires
adjustment or maintenance of any
kind. It is virtually a complete instru-
ment in itself and is available as a
separate unit.

It incorporates aligned internal reflec-
tors and includes a built-in collimat-
ing lens for minimum beam diver-
gence. The coaxial reservoir and cold
cathodes insure long life — warranty:
one year or 1000 hours. $195

The complete laser contains an
encased |asertron tube and a labora-
tory grade DC supply, line operated.
$295
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The |asertron group: an entirely new line of continuous helium-neon gas lasers with these

key achievements:

(1) The basic |asertron tube (patents pending) is a fac-
tory sealed unit which requires absolutely no alignment,
adjustment, maintenance or special procedures to obtain
full laser output. It is as easy to use as an ordinary light
bulb. And, by virtue of its sealed construction and integral
optics, it is ready for immediate operation in almost any
environment—even under water!

The output wavelength is 6328A (visible deep red); the
tube automatically operates in the uniphase TEMoo mode
and produces collimated, unpolarized output power of over
.3 milliwatts. The tube has no filaments to burn out and
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The |asertron tube is available as a separate item (ready
to operate with your power supply) or installed in a com-
plete ULI laser system.
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regulated, filtered DC. There are no adjustments required
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an active center by,
adsorbed impurity, ¢

for instance, an
can be of overrid-
ing importance in determining surface

behavior.

In one of the contributed papers
A. A. Chernov (Institute of Crystal-
lography, Moscow) talked on crystal-
lization theory for a binary system. His
work illustrates the {:flic:lcy- of
an essentially statistical approach to

using

the growth process. Good progress has
been made in the analysis of idealized
binary chain systems by this approach,
and presently there is optimism among
workers in crystal-growth theory that
it will yield results on more complex
systems. R. A. Laudise

Bell Telephone Laboralorvies

3. Crystal growth in Boston

To bring experimentalists and theorists
together was one of the aims of last
June’s International Conference on
Crystal Growth in Boston. Papers cov-

ered melt growth (38 papers). vapor
growth (26). solution growth (20),
flux growth (17). surfaces (10). inter-

face kinetics (10),
erystal perfection (9),
and high-pressure growth (9),
taxial growth (9) and segregation and
convection (8).

Shape stability. Considerable atten-

shape stability (9),
hydrothermal
epi-

tion went to the currently active sub-
ject of morphological (shape) stabili-
ty. R. F. Sekerka (Westinghouse)
originator with W. W. Mullins (Car-
negie Tech) of concepts responsible
for present activity in the field, pre-
sented a time-dependent theory of di-
lute binary alloy stability for planar
interfaces. He stability
criterion identical to that of the steady-
state approximation. J. W. Cahn
(MIT), S. R. Coriell (NBS) and I
dealt with stability enhancement ol a
sphere that is caused by interface
kinetics and showed that this can be

arrives at a

a large effect.

Among papers on molecular mecha-
nisms and transport was one by D. W.
James (Westinghouse) . who has de-
termined the basal-plane growth ki-
interface coolings
10—=2°C using the
techniques  of
\. Jackson and

netics of ice for
between 10—* and
new thermal-wave
Kramer and Tiller. K

J. D. Hunt (Bell Labs) with some re-

markable motion pictures showed [reez-

ing ol cértain transparent organic ma-
terials that,
theory

according 1o a
The
permitted direct observation of grow

[ackson

. solidify like metals. MOoVies

and dendrites and eutectic

erowth. P.

ing cells

Bennema (U. ol Gron-

ingen) has made careful measurements
of growth rate as a function of super-

saturation in sodium-chlorate solution

and hnds general agreement with the

surface diffusion model of W. K.
Burton, Nicholas Cabrera and F. C.
Frank. J. A. Simmons (NBS) and his
colleagues presented an exact com-
puter solution of the difhcult non-
linear Stefan moving-boundary prob-
lem for vapor-phase growth of

whiskers.

In another field,
influence of thermally induced liquid
convection in growth from melt, H.

Utech (NBS) and M. C. Flemings
(MIT) showed experimentally
motion of conducting
and

newly emerging

how
liquids (metals
semiconductors) can  be con-
veniently controlled or stopped by dc
magnetic fields. The
problem they demonstrated, is caused

solute-banding

by turbulent thermal convection and

can be eliminated with a magnetic
field during growth.

Nucleation. H. Bethge (East Ger-
man _\L:ulcm_\-' of Sciences) and A. E.

Nielsen (1.
studies of

of Copenhagen) reported
nucleation phenomena.
Bethge showed beautilul electron mic-
rographs of monatomic disk-shaped
hole nuclei formed by evaporation of
Niel-

sen has studied nucleation of calcium

sodium-chloride cleavage surfaces.

tungstate and other materials from

water solution; he hnds that homo-

geneous nucleation occurs and is fol-
lowed by diffusion-controlled growth.
Among new studies on perfection
of crystals F. W. (Oak Ridge)
has looked at dislocations by Borrmann

Young

topography and by etch pits in nearly
perfect melt grown copper crystals (as
small a dislocation density as 50/cm=) .
He be-

[weell

find a one-to-one correlation
dislocation

and

x-ray images and
etch pits. B. Nost, G.
E. Nes (U, ol (]'&IO}

[r\l JOgTa i.l|] 1C

Sorensen

showed. also by

techniques, that in very

aluminum crystals grown by

techniques,

f}tl]‘l_‘

strain-anneal dislocation

density always increases with cooling
from 370 to 270°C and nearly always
with heating from 270 to 370°C;

Teeg TIBN

FTISEEl] S\ EGiG.-

DIFFERENTIAL DISC
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36 Congress Street

Salem, Massachusetts 01970
Phone: (617) 745-3200
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