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PREFACE

Interest in the physlcal properties of ice has grown con-
siderably during the past decades. lMuch of its increasing
importance as an object of research is due to the fact
that ice, apart from 1ts obvious significance to glacl-
ologists and meteorologists, is well sulted for investi-
gating the behaviour of protons in "hydrogen bonds". Ice,
therefore, is a good model substance for-many physical,
physico-chemical and biochemical problems. For thils rea-
son, workers in all these different discipllines are inter-
ested in structure and physical behaviour of ice.

Thus it seemed reasonable to arrange an lnternational
symposium with emphasis. on the physical and chemical as-
pects for all scientists interested in ice physics. The
present volume contains the Proceedings of this third
International Symposium on "Physics of Ice" which was
held from September 9-14, 1968, at Munich, Germany. The
first meeting of this kind took place at Erlenbach,
Switzerland, in 1962, It had been organized by Professor
H.Gridnicher. The next conference of thls series was ar-
ranged .by Professor Z.Yosida in 1966 at Sapporo, Japan,
The program of the Sapporo meeting was wide in scope,
including fleld glaclology and a parallel conference on
cryobiology., Dr. J.%W.Glen, University of Birmingham,
Great Britain, so the participants of the Munich sympo-

sium agreed, shall coordinate the planning of the next
international symposium on lce physilcs.

An essentlal part of the !Munlch symposium dealt with
electrical and mechanical processes originating in pro-
ton transfer and relaxation in ice. Other important parts
were devoted to structure problems and lattice dynamics
as well as to phase transitions, particularly second
order transitlons. Treatment of applications of ice phys-
ies to various fields, such as glaciology, meteorology

or to biological problems, had to be restricted to a few

xiii



xiv PREFACE

survey lectures gilven by prominent representatives of
these disciplines.

Quite a number of interesting results have already been
gained from ice research. The extremely high mobility of
protons belng transferredby way of hydrogen bonds, the
quasi-liquid state of the ice surface, the pecullar phase
transformations, the dielectric properties and the indil-
cations for ferroelectric behaviour, the appearance of
space charges durlng crystallizatlion as well as some
other effects are stimulating for many different flelds
of sclence.,

Our thanks go to the German Federal Ministry of Scilentif-
ic Research and to the Bavarlan State Ministry of Edu-
cation and Culture for supporting the Symposium, to all
contributors, to all colleagues who helped to arrange it
and, particularly, to Dr, D.Helmreich for complling and
preparing this volume,

N.Riehl
B.Bullemer
H.Engelhardt

Munich
January, 1969
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