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Book review

Positron Annihilation: Proceedings of the Seventh International Conference on Positron
Annihilation, New Delhi, India, January 1985. Edited by P. C. JAIN, R. M. SINGRU and K. P.
GOPINATHAN. (World Scientific, 1985.) [Pp. 1048 + xliii.] £124-20. ISBN 097197 839 3.

It is practically impossible to do justice to this enormous volume which records the 10 invited
and 308 contributed papers to this conference. Almost every facet of this thriving subject seems to
have been discussed and their diversity is impressive. _

About 40% of the contributions refer to studies of metals and alloys. These papers are
somewhat arbitrarily divided into three groups, the largest of which covers defect and vacancy
studies. This continues to be one of the most fruitful and intriguing areas of application of
positron annihilation (PA). Amongst the topics where progress has been made is the exploration
of the effect of the vacancy content on PA.

Another group of papers relate to two-dimensional angular-correlation experiments. These
are now beginning to be applied to defect studies in metals as well as achieving remarkable
success in band structure studies. .

The group of papers dealing with defects in metals is preceded by a summary of a very
interesting round-table discussion of this subject which took place at the meeting.

Another substantial group of papers covers similar studies in non-metals (predominantly
semiconductors) and polar solids (mostly halides). Temperature studies bearing on the transition
from Bloch-type Ps to localized Ps is one of the interesting topics in this group.

The next most numerous set of papers concerns positron—atom and molecule collisions and
interactions. Here one finds most of the papers on PA in gases, scattering and ionization cross-
sections and Ps formation. This section includes most of the rather few papers with a substantial
theoretical content. Data accumulate on the bubble and cavity aspects of Ps and some success
has been achieved in calculations of 0.Ps pick-off lifetimes. But the early stages of Ps solvation
remain obscure.

Only relatively few papers are concerned with experimental techniques. Lifetime spec-
trometers have reached their limit at a resolution of about 170 ps. The major problem with the
Doppler-broadening technique is to maintain extreme stability.

There are, however, some interesting experimental details given in what is, perhaps, the most
original group of papers dealing with low-energy positron beams and surface studies. There
seems to be a real possibility that PA will soon become an established technique in surface
studies.

Only a small number of papers deal with phase transitions. Nonetheless, there were data for
alloys, inorganic and organic solids as well as liquid crystals. Still more information on the
imperfectly understood effects of micelle formation on Ps distribution in solutions of surfactants
is reported.

The previous group overlaps appreciably with the more numerous papers on Ps formation
and chemistry. Together these papers amount to about 15 of the total. They include a very
useful review of the many unsolved problems found in this area. Amongst the papers exploring
magnetic quenching may be mentioned an elegant study using an iron (II) compound displaying
spin cross-over. Evidence is provided for the failure of classical transition kinetics with Ps
reactions. Much of the interest seems to be moving to Ps in organic liquids.

The last four papers extend the coverage of the conference to astrophysics. Perhaps not
surprisingly there is evidence for annihilation radiation coming from the galactic centre. The
emission shows an interesting time dependence and it seems probable that important new
information may stem {rom such investigations.

As A. T. Stewart remarks in a concluding summary to the conference, the papers reflect a
period of consolidation in PA studies. The period of frequent new discoveries has, for the time
being, ceased. But who can say what the more laborious, but precise, studies now taking place
will reveal.

A. G. Mappock
University Chemical Laboratory,
Cambridge



