
chamber music concert by I Musici, a cocktail
party sponsored by the Philips organization in a
real castle, the Castel San Angelo, and the Congress
dinner at the spectacular new Hotel Hilton.

Two aspects of the continued development of
x-ray crystallography emerged fairly clearly as a
result of the Rome meeting. One is the fact that
the wide-scale use of high-speed computers has now
made it possible for x-ray crystallographers to dare
to tackle structure determinations of very compli-
cated substances with the expectation of being able
to arrive at complete structures. Most crystals ap-
parently can now have their structure determined
if one is willing to spend enough time and money
on the job. Concomitant with the use of computers
is the need for better data-collecting mechanisms,
particularly for the complicated large unit cell
structures now being studied; and so the other as-
pect of the development is the emergence of auto-
matic data collectors, some involving the coupling
of digital computers and x-ray apparatus, others
the construction of analog computers as part of the
x-ray equipment.

If, for this reporter, there was a highlight to the
Rome meeting, it was the report by H. C. Watson
of the work that the Cambridge (England) group
is doing on myoglobin. For one of the early work-
ers in this field, it is quite exciting to see, as the
years pass, the slow unfolding at higher and higher

resolution of this almost impossibly complicated
crystal structure. It really looks as though it is
now coming out.

Two very valuable adjuncts to the meeting were
the magnificent instrument exhibits and the book
exhibit. Both of these were extremely well done
and appreciated. At times it looked as though more
people were examining the instruments and books
than attending the lectures.

At the meetings of the General Assembly the
usual business of the Union was conducted. Two
new members were accepted: Hungary and Paki-
stan. The next Assembly will be in Moscow in
1966. The International Union of Crystallography
will probably add to its already large publishing
program two new items: a new journal devoted to
applied crystallography and a book of reproduc-
tions of Escher's beautiful symmetry drawings.*

The main meeting was followed by three sym-
posia: I. Problems and Methods in Crystallographic
Computing; II. Phase Transformations in Solids;
and III. Some Aspects of Lattice Dynamics. In
addition, the Commission on Crystallographic Ap-
paratus held an open meeting in which automation
was the major topic under discussion. The follow-
ing reports deal individually with each of these
events.

* The Graphic Works of M. C. Escher, Duell Sloane and
Pearce, 1961.

1. problems and methods in

CRYSTALLOGRAPHIC COMPUTING
By G. A. Jeffrey
Forty papers were presented in two and one-half
days at the symposium on problems and methods
in crystallographic computing, and this was a wel-
come change of pace from the rapporteured ses-
sions of the previous week. With a few exceptions,
the papers were concerned with programming for
various aspects of crystal-structure analysis. Gen-
eral-purpose machines were invariably used, rang-
ing from the IBM 1620 class to the ATLAS at
Manchester.

From crystallographic laboratories through-
out the world, programming methods were de-
scribed to deal with every stage of the research,
from controlling the instrument that collects the
"raw" experimental data to presenting the results
in a stereochemically comprehensible manner.

For some time it has been thought that there are
no longer any unsurmountable obstacles to a fully

automatized structure-solving system that could
tackle most crystal-structure problems. The sym-
posium further enhanced this belief, but in fact
still left it unproven. What may be holding back
the development in most countries is the lack of
resources available to the crystallographer, because
it has become obvious that computing at this level
of sophistication is going to be very expensive.
The discussions of the more general solutions of
the phase problem, for example, all presupposed
ample time on a computer of the IBM 7090 class
or greater. From this point of view, the part of the
conference concerned with programs for the small-
er machines consisted of a series of intellectual ex-
ercises in "making do with what was available."

The most desperate need for full automation was
in the application to protein structures, where the
very large number of observational data and
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First commercially available Foner type Vibrating Sample
Magnetometer for measuring magnetic moments of
solids, liquids and gases. This precision research instru-
ment vibrates a sample in a relatively uniform magnetic
field. The moving sample produces an AC signal propor-
tional to its magnetic moment which is detected and
analyzed by the associated electronic system. The Mag-
netometer can be used with any conventional laboratory
electromagnet or can be readily adapted to supercon-
ducting magnets. A wide range of permanent and/or
induced magnetic moments can be precisely measured
over an extended range of temperature, field and crys-
tallographic orientation. Magnetic moment measure-
ments of Superconductors, and Ferri-, Para-, Ferro-, Dia-,
Antiferro-, and Meta-magnetic materials have been made
with this instrument. Differential sensitivity: minimum
detectable change in magnetic moment of 5 x 104 to
5 x 105 emu corresponding to a change in magnetic
susceptibility of 5 x 108 to 5 x 109 cgs for a 1 gram
sample at 104 gauss. Made exclusively by PAR under
license in U. S. Patent No. 2,946,948. Price: $12,500.
f p \ Your inquiries on specific magnetic measure-
\ A \ m e n t problems are invited. Write for Bulletin 110.
\ o \ PRINCETON APPLIED RESEARCH CORP., Box 565,
\L2A Princeton, New Jersey. Phone: 609-799-1222.
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atomic parameters makes any human participation
in the calculations very tedious. If solving protein
structures were as important as reaching the moon,
this problem could be solved rather quickly. How-
ever, with such a small fraction of most national

resources devoted to basic research, it seems likely
from this conference that the crystallographers in
the world may have to continue exercising their
programming ingenuity on undersized computers
for some time to come.

I I . PHASE TRANSITIONS
By Gabrielle Donnay

Of the forty papers contributed at the symposium
on phase transitions, nine unfortunately came after
the deadline and thus will not appear in the
printed abstracts. The symposium was divided into
eleven sessions, three of which were devoted to
invited one-hour lectures.

The first of the invited papers, presented by
M. f. Buerger of the Massachusetts Institute of
Technology, preceded the symposium. Its purpose
was to survey the advances made in the field and
perhaps to intrigue members of the Congress into
staying the first three days of the following week
to learn more about the subject. I believe Professor
Buerger succeeded on both counts. He showed
how his structural classification of transitions into
reconstructive and displacive ones overlaps the
thermodynamic division into first and higher or-
ders, and he suggested that mixed transitions may
occur that involve both types of orders.

R. A. Young of the Georgia Institute of Tech-
nology spoke of his own detailed study of the
mechanism of the quartz transition at 573° C,
which entailed, among other things, refined struc-
ture determinations at eight temperatures below
and above the transition (R indices less than 4%).

A. R. Ubbelohde of Imperial College, London,
pointed out the need for just such careful single-
crystal observations during phase transitions. He
discussed the phenomena to be looked for, among

them coexistence of multiple domains of slightly
different structures, on the one hand, and con-
tinuous slight changes of one-crystal structure that
remains homogeneous throughout, on the other.

These three lectures provided the stimulation
that comes from hearing about an interesting sub-
ject from experts with different backgrounds and
different ways of looking at the same phenomena.
Thus, even without contributed papers, the sym-
posium would have been a success.

As it was, many of the contributions illustrated
the points raised by the invited speakers; others
brought out new ones. The Russians are very
active in this field and had eight interesting pa-
pers. Among them were the following: a new classi-
fication of magnetoelectric properties (seven in all),
NMR studies of ferroelectric phase transitions, and
a study of ferroelectric-antiferromagnetic transitions
that accompany compositional changes in solid-
solution series. This latter type of phase transition,
which is of particular interest to mineralogists, has
attracted little attention so far in this country.

The attendance at all sessions was surprisingly
good, considering that even the most enthusiastic
crystallographer must have been close to saturation
by then. The general appreciation of this sym-
posium is evidenced by present plans to hold an-
other symposium on the same topic before the
next IUCr Congress in Moscow in 1966.

1 1 1 . some aspects of

By David R. Chipman

Because of the proximity of the International Con-
ference on Lattice Dynamics in Copenhagen from
August 5 to 9,* Symposium III of the Rome meet-

* See Physics Today, February 1963, p. 102.

LATTICE DYNAMICS
ing in September was designed, not as an oppor-
tunity for presentation of the latest results in the
field of lattice dynamics, but rather as an ele-
mentary course to give the average crystallographer
an understanding of the types of problems which

40 • JANUARY 1964 • PHYSICS TODAY


