
HIGH PRESSURE 
SCIENCE & 

TECHNOLOGY r 
Edited by B. VODAR and Ph. MARTEAU 

VOLUME 1 

INSTRUMENTATION AND TECHNOLOGY 
METROLOGY AND ACCURATE DATA 

MECHANICAL PROPERTIES AND APPLICATIONS 
SOLID STATE PHYSICS 
MATERIALS SYNTHESIS 

Published on behalf of the 
International Association for the Advancement of 

High Pressure Science and Technology 
European High Pressure Research Group 

Pergamon Press 





HIGH PRESSURE SCIENCE 
AND TECHNOLOGY 

(in 2 Volumes) 

Volume 1 



Pergamon Journals of Related Interest 

Acta Metallurgies 

Chemical Engineering Science 

Energy 

Energy Conversion 

Fatigue of Engineering Materials and Structures 

Geochimica et Cosmochimica Acta 

Geoforum 

International Journal of Machine Tool Design and Research 

International Journal of Mechanical Sciences 

International Journal of Rock Mechanics and Mining Sciences 
and Geomechanics Abstracts 

Journal of the Franklin Institute 

Journal of Inorganic and Nuclear Chemistry 

Journal of the Mechanics and Physics of Solids 

Journal of Quantitative Spectroscopy and Radiative Transfer 

Materials Research Bulletin 

Mechanism and Machine Theory 

Planetary and Space Sciences 

Plasma Physics 

Progress in Energy and Combustion Science 

Progress in Materials Science 

Spectrochimica Acta 

Solid State Communications 

*Free specimen copy of any Pergamon journal available on 
request from your nearest Pergamon office. 



HIGH PRESSURE SCIENCE 
AND TECHNOLOGY 

Proceedings of the Vllth International AIRAPT Conference 
(Organised jointly with the EHPRG) 

Le Creusot, France, July 30 - August 3, 1979 

(in 2 Volumes) 

Edited by 

B. VODAR and Ph. MARTEAU 
Laboratoire des Interactions Moléculaires 

et des Hautes Pressions/CNRS, Villetaneuse, France 

Volume 1 

PERGAMON PRESS 
OXFORD • NEW YORK • TORONTO • SYDNEY • PARIS • FRANKFURT 



U.K. 

U.S.A. 

C A N A D A 

AUSTRAL IA 

FRANCE 

FEDERAL REPUBLIC 
OF G E R M A N Y 

Pergamon Press Ltd., Headington Hill Hall, 
Oxford 0X3 OBW, England 

Pergamon Press Inc., Maxwell House, Fairview Park, 
Elmsford, New York 10523, U.S.A. 

Pergamon of Canada, Suite 104, 150 Consumers Road, 
Willowdale, Ontario M2J 1P9, Canada 

Pergamon Press (Aust.) Pty. Ltd., P.O. Box 544, 
Potts Point, N.S.W. 2011, Australia 

Pergamon Press SARL, 24 rue des Ecoles, 
75240 Paris, Cedex 05, France 

Pergamon Press GmbH, 6242 Kronberg-Taunus, 
Hammerweg 6, Federal Republic of Germany 

Copyright © 1980 Pergamon Press Ltd. 

All Rights Reserved. No part of this publication may be 
reproduced, stored in a retrieval system or transmitted 
in any form or by any means: electronic, electrostatic, 
magnetic tape, mechanical, photocopying, recording or 
otherwise, without permission in writing from the 
publishers. 

First edition 1980 

British Library Cataloguing in Publication Data 

High pressure science and technology. 
1. High pressure (Science) - Congresses 
2. High pressure (Technology) - Congresses 
I. Vodar, B. II. Marteau, P. 
III. Association Internationale for Research and 
Advancement of High Pressure Science and 
Technology 
536'.41 QC281 80-40079 

ISBN 0 08 024774 1 

Printed and bound in Great Britain by 
William Clowes (Beccles) Limited, Beccles and London 



CONTENTS 

Volume 1 

Preface xxvii 

P.W. Bridgman Award xxxiii 

P.W. Bridgman Address: Some Molecular Interactions and High Pressure 
Studies; 1939 - 1979, B. VODAR, L.I.M.H.P., 
C.N.R.S., France xxxix 

Committees lviii 

PLENARY LECTURES 

L.! Metal-Insulator Transitions at High Pressures, N.F. M3TT, 

University of Cambridge, U.K 1 

L.2 High Pressure Luminescence Studies, H. G. DRICKAMER, 
University of Illinois, U.S.A 8 

L.3 Design of The Diamond-Window, High Pressure Apparatus For 
Cryogenic Experiments, H.K. MAO, P.M. BELL, Geophysical 
Laboratory, Carnegie Institute of Washington,D.C. U.S.A. ... 15 

L.4 Fluid Mixtures Under Pressure, J.S. ROWLINSON, Physical 
Chemistry Laboratory, Oxford, U.K 20 

L.5 Solubility Considerations at the Center of Jupiter, B.J. 

ALDER, E.L. POLLOCK, Lawrence Livermore Laboratory, U.S.A... 26 

L.6 Machining, Mining and Demolition Using High Pressure Water 

Jets, D.J. BURNS, University of Waterloo, Canada 30 

L.7 Some Aspects of Pressure Effects on Chemical Reactions, 

J. OSUGI, Kyoto University, Japan 46 



vi 

L.8 

L.9 

L. 10 

L. 1 1 

L.12 

L. 13 

L. 14 

L.15 

L. 16 

L. 17 

I. 1 . 1 

1.1.2 

1.1.3 

1.1.4 

EXAFS, A Tool for Structure Determination, R. HAENSEL, 
Inst, für Experimental Physik , Kiel, F.R. Germany 54 

Megabar Pressures, Dielectric-to-Metals Transitions and 
Superconductivity of New Metals, E.N. YAKOVLEV, B.V. 
VINOGRADOV, G.N. STEPANOV, YU.A. TIMOFEEV, Academy of 
Sciences of U.S.S.R 64 

Man in the Deep Sea, D. GIRARD, Centre National Pour 

l'Exploitation des Océans, Paris 71 

Present Problems of High Pressure Geophysics, H. STILLER, 
H. VOLLSTADT, S. FRANCK, Academy of Sciences of D.R. 
Germany 77 

Underground Coal Gasification at High Pressure, 
P. HESTERMANS, Institut National des Industries Extractives, 
Belgium 83 

Geochemical Precursors of Earthquakes, M. CARAPEZZA, P.M. 

NUCCIO, M. VALENZA, University of Palermo, Italy 90 

Theories of Intermolecular Forces, L. GALATRY, Université de 
Franche-Comté, France 104 

Photonic Compression, J.W. SHANER, Los Alamos Scientific 

Laboratory, U.S.A 108 

Use of Relativistic Electrons Beams (REB) for Compressing 
the Matter, J.P. BABUEL-PEYRISSAC, M. ROCHE, Centre de Limeil 
Centre de Valduc, CE.A., France 115 

Nuclear Fusion in Dense Stellar Matter, B. JANCOVICI, 
Université Paris-Sud, France 122 

I INSTRUMENTATION AND TECHNOLOGY 

VERY HIGH PRESSURE ANVIL DEVICES 

Megabar Pressures in Submicron Volumes, A.L. RUOFF, Cornell 
University, USA 127 

High Temperature - High Pressure Studies in a Sliding Anvil 
Apparatus, R. EPAIN, G. BOCQUILLON, C. LORIERS-SUSSE, J. 
LORIERS, CNRS, Laboratoire de Bellevue, France 133 

New Hydrostatic Pressure Cell : Use of Pb - Resistivity for 
Pressure Determination from 300-1 K, A. EILING, J.S. 
SCHILLING, University of Bochum, F.R. Germany 135 

High Pressure X-Ray DiffTactometer Using a Position Sensiti-
ve Detector Combined With a Diamond Anvil Cell, Y. FUJII, 
0. SHIMOMURA, K. TAKEMJRA, S. HOSHJNO, S. MINOMURA, Institute 
for Solid State Phys., University of Tokyo and Institute for 
Researches in Inorganic Materials, Japan 138 



1.1.5 X-Ray Diamond Anvil Cell and Pseudo-Kossel Line Pattern, 

H. IWASAKI, M. OKADA, Tohoku University, Japan 141 

1.1.6 X-Ray Intensity Measurements of Powdered Samples in a Gaske-
ted Diamond Anvil Cell, 0. SHIMOMURA, S. YAMAOKA, H. 
NAKAZAWA, 0. FUKUNAGA, National Institute for Research in 
Inorganic Materials, Japan 144 

1.1.7 A Stress Apparatus for Single Crystal X-Ray Diffraction on a 
Four-Circle DiffTactometer and its Application on Silicon, 
H. D'AMOUR, W. DENNER, H. SCHULZ, M. CARDONA, Max Planck 

Institut, F.R. Germany 147 

1.1.8 Diamond Anvil Techniques for Structural Electrical/Magnetic 
Measurements at low Temperature, I.L. SPAIN and E.F. SKELTON, 
F. RACHFORD, Colorado State University and Naval Research 
Laboratory, U.S.A 150 

1.1.9 Selection of Diamonds for Raman Scattering in Diamond Anvil 
Cells, R.J. WIJNGAARDEN, I.F. SILVERA, Natuurkunding Labora-

torium der Universiteit van Amsterdam, The Netherlands 157 

1.1.10 X-Ray Diffraction on Single Crystals under Pressure, H. 
D'AMOUR, W.B. HOLZAPFEL, Experimentalphysik, Gesamthochschule 
Paderborn, F.R. Germany 160 

1.1.11 Real Structure of Si Single Crystals Subjected to High Hydro-
static Pressure and Temperature. X-Ray and Electron Microsco-
py Methods, J. JUNG, W. L0JK0WSKI, T. SUSKI, E. ZAWADZ'KA, M. 
LEFELD-S0SN0WSKA, Polish Academy of Sciences and University 

of Warsaw, Poland 167 

HIGH PRESSURE VESSELS AND TECHNIQUES 

1.2.1 A 15 kb - 1500° C Gas Research Unit for Petrological and Geo-
physical Applications, P. BOIVIN, J. KORNPROBST, D. VIELZEUF 
and J. BASSET, University of Clermont-Ferrand and Basset -
Bretagne Loire Laboratory, France 170 

1.2.2 A High Pressure-Pressure-Jump Relaxation Technique, K. 
HEREMANS, F. CEUTERICK, J. RIJKENBERG, L. DE BOOT, Katholieke 
Universiteit te Leuyen, Belgium .' 173 

1.2.3 Generator of Triangular Pressure Pulse Up 500 MPa, R. WISNIEWSKI 

A.J. R0ST0CKI, W.J. BOCK, Warsaw Technical University, Poland. 176 

1.2.4 The Profilometry Technique for Measuring the Yield Strength 
of Hard Materials, K.J. DUNN, R.M. CHRENK0 and H.K. MAO, P.M. 
BELL, General Electric Company and Geophysical Laboratory, 
U.S.A 181 

1.2.5 Some Materials Used for Construction of Forged Vessels for 
High Pressures in the U.S.A., E.G. NISBETT, G.J. MRAZ, Natio-
nal Forge Company, U.S.A 183 

1.2.6 Appareil d'Analyse Thermique Différentielle à Haute Pression 
et Haute Température, J.P. F0NDERE, R. AUM0NT, Université 
Paris-Nord, France 190 



II METROLOGY AND ACCURATE DATA 

ACCUTE X-RAY DATA 

II. 1.1 Energy Dispersive Type X-Ray Diffraction at High Pressure : 
Application to Kinetics of High Pressure Phase Transforma-
tion, S. AKIMOTO, N. HAMAYA, T. YAGI, University of Tokyo, 
Japan 194 

11.1.2 X-Ray Energy Dispersive Diffractometry Using Profile Analy-
sis for High Pressure Experiments, G. WILL, W. NUDING, E. 
HINZE, Bonn University, F.R. Germany 201 

11.1.3 Compressibility Measurements of Heavy Metals by Energy-Dis-
persive X-Ray Diffraction in the Diamond-Anvil Cell,H. MERX, 
C. MOUSSIN, CE.A., France 204 

11.1.4 Structural Information and its Reliability in High Pressure 
X-Ray Diffraction Data, V.P.J. MEISALO, M.S. KALLIOMAKI, 
University of Helsinki, Finland 207 

CALIBRATION, EVALUATION AND ACCURATE DATA 

11.2.1 Methods of Measuring Specific Heat of Solids at High Pressure 
(a Review), C. LORIERS-SUSSE, C.N.R.S. , Laboratoires de 
Bellevue, France 210 

11.2.2 Stress Induced Anisotropy in Lattice Thermal Conduction, U. 
BRYDSTEN, G. BACKSTROM, University of Umea, Sweden 217 

11.2.3 Dielectric Permittivity Measurements as an Aid in Determining 
Pressure and Density in High Pressure Studies, W.G. SCAIFE, 
University of Dublin, Ireland 220 

II.2.4. The Pressure Calibration System of the B.N.M., P. FIEFFE-
PREVOST, Bureau National de Metrologie, France 223 

11.2.5 The Piezothermal Method Applied to Molecular Organic Com-
pounds and Water, Liquid Phases and Melting, PH. PRUZAN, 
L. TERMINASSIAN, A. SOULARD, Université Pierre et Marie Curie 
France 226 

11.2.6 High Pressure Documentation and Evaluation of Data, L. MERRILL 
Brigham Young University, U.S.A 230 

HIGH PRESSURE SCALE 

11.3.1 Absolute High Pressure Measurements, V.E. BEAN, National 
Bureau of Standards, U.S.A 231 

11.3.2 Effect of the Fluid Viscosity, RPM and Piston Configuration 
on Performance of Controlled-Clearance Deadweight Testers, 
D.H. NEWHALL, V.A. ZILBERSTEIN and I.OGAWA, Harwood Enginee-
ring Co., U.S.A., and Tokyo Electron Limited, Japan 238 



11.3.3 Homogenous Stress Conditions in the Diamond Anvil Cell : An 
Application to GaP Under High Pressure, J.P. PINCEAUX, J.M. 
BESSON and A. RIMSKY, G. WEIL, Université Pierre et Marie 
Curie and Laboratoires de Bellevue, France 241 

11.3.4 Mercury Melting Line Determination Up to 1200 MPa by the 
Electrical Resistance Method, G.F. MOLINAR, V.E. BEAN, 
C.N.R., Italy and National Bureau of Standards 244 

11.3.5 Friction Corrections in a Piston Cylinder Device, P.W. 
RICHTER, J.B. CLARK, National Physical Research Laboratory, 
South Africa 247 

FIXED POINTS AND EQUATIONS OF STATE 

11.4.1 Does Diamond Melt ? R. GROVEP., Lawrence Livermore Laboratory 

U.S.A 251 

11.4.2 Thermal Expansion of Sodium Chloride up to 32 kbar and 500°C, 255 
R. BOEHLER, G.C. KENNEDY, University of California, U.S.A... 

11.4.3 Calibration of the high Pressure Scale, D.L. DECKER, Brigham 
Young University, U.S.A 259 

II.4.4. Contributions of Shock-Wave Physics to High Pressure Standards 

J.N. FRITZ, Los Alamos Scientific Laboratory 263 

III MECHANICAL PROPERTIES AND APPLICATIONS 

MECHANICAL PROPERTIES 

111.1.1 Failure Criteria in Brittle Solids Under Complex Loading, A.S. 
WRONSKI, R.J. HOWARD, University of Bradford and British 
Nuclear Fuels, U.K 2 7 0 

111.1.2 Evolution of Dislocation Structure Under the Influence of 
Anisotropic Compression Effects, A.A. GALKIN, V.l. ZAITSEV, 
T.A. RYUMSHINA, Academy of Sciences of the Ukrainian SSR, 
U.S.S.R 277 

111.1.3 Elastic properties of Cerium Under Pressures up to 
8.4 GPa and Temperature 293 K, F.F. VCRONOV, V.A. GONCHAROVA 
O.V. STAL'GOROVA, IPHP, U.S.S.R 280 

III. 1.4 Pressurization and Yielding of Polycrystalline Niobium : Some 
New Data, I. POFELSKA-FILIP, A.S. WRONSKI, University of 
Bradford, U.K 283 

III. 1.5 Slip Generation and Distortion of Cubical Cavities in LiF 
Single Crystals by Pressurization, WANG LI CHUNG, A.S. 
WRONSKI, University of Bradford, U.K 286 

III.1.6 High Hydrostatic Pressure Effect on Dislocation Mobility in 
Alkali Halides, A.A. GALKIN, V.l. ZAITSEV, V. BARBASHOV, 
YU. B. TKACHENKO, V.A. STRELTSOV, Ukrainian Academy of 
Sciences, U.S.S.R 289 



111.1.7 Deformation Hardening and Dislocation Double Tranverse Slip 
Under Plastic Deformation of Hydrostatically Compressed NaCl 
Single Crystals, A.A. GALKIN, V.I. ZAITSEV, G.Ya. AKIMOV, 
V.A. STRELTSOV, Academy of Sciences of the Ukrainian SSR, 
U.S.S.R 293 

111.1.8 Tensile and Compressive Strengths of Uniaxially-Aligned Car-
bon Fiber-Nickel Composite Under Superposed Hydrostatic Pres-
sure, A.S. WRONSKI, R.J. HOWARD, University of Bradford, U.K. 296 

111.1.9 Failure of Carbon Fibre Reinforced Plastic Under Superposed 
Pressure in Three-Point Bending, T.V. PARRY, A.S. WRONSKI, 
University of Bradford, U.K 299 

111.1.10 Higher Order Elastic Properties of Some Zinc Blende and 
Rocksalt Semiconductors, Y.K. YOGURTCU, A.E. ABEY, A.J. 
MILLER, G.A. SAUNDERS, University of Bath, U.K 302 

III. 1.11 Elastic Properties of the NaCl Single Crystal at Pressures 
up to 9 GPa and Temperature 293 K, F.F. V0R0N0V, E.V. 
CHERNYSHEVA, V.A. GONCHAROVA, IPHP, U.S.S.R 309 

111.1.12 On Cold Sintering Under High Pressure, E.Y. GUTMANAS, A. 
RABINKIN, M. ROITBERG, Technion-Israel Institute of Techno-
logy, Israel 312 

111.1.13 Thermoactivation Parameters and Dislocation Behaviour at 
Creep Under High Hydrostatic Pressure, V.I. ZAITSEV, E.I. 
LYAFER, V.A. FOMCHENKO, Ukrainian Academy of Sciences, 

U.S.S.R 315 

111.1.14 Experimental and Numerical Determination of Stress and Flow 
Patterns in Large Axial Compression of Aluminium Cylinders, 
M. BROUHA, J.E. DE JONG, H. GALENKAMP, Philips Research La-
boratory, The Netherlands 318 

FORMING 

III.2.1 Production of Hollow and Solid Profiles of Aluminium Alloys 
by Hydrostatic Extrusion, R.G. HOGLAND, T.G. JOHANNISSON, 
ASEA AB, Sweden 321 

III.2.2. Influence du Filage Hydrostatique sur les Propriétés Supra-
conductrices des Conducteurs à Ame Multiple Bronze-Niobium, 
H. MASSAT and J. BREME, CNRS Bellevue, France and L.W. M. 
ERLANGENjF.R. Germany 324 

III.2.3 Formage Superplastique de l'Alliage de Titane TA 6V pour la 
Fabrication de Reservoirs sous Pression, J. CHANTERANNE, 
S.N.I.A.S., France 327 

HOT AND DYNAMIC COMPACTION EXPLOSIVE 
WELDING, JET CUTTING ETC. 

III.3.1 Hot Isostatic Pressing, Characteristics and Prospects in 

Industrial Use, H. LARKER, ASEA AB, Sweden 329 



IV SOLID STATE PHYSICS 

PHASE TRANSITIONS IN SOLIDS 

IV.1.1 The Determination of Composition-Temperature-Pressure Phase 
Diagrams of Binary Alloy Systems, J.B. CLARK, P.W. RICHTER, 
National Physical Research Laboratory, South Africa 363 

IV.1.2 Superconductivity of NaCl at High Pressure, G.N. STEPANOV, 
E.N. YAKOVLEV, T.V. VALANSKAYA, Institute for High Pressure 
Physics, U.S.S.R 372 

IV.1.3 The High Pressure Induced Phase Transformations in Ti-V and 
Ti-Mo Alloys, Ch. LEIBOVICH, A. RABINKIN, E. GARTSTEIN, M. 
TALLIANKER, Department of Materials Engineering, Haifa and 
Beer-Sheva, Israel 375 

IV.1.4 Pressure Effect on the Phase Limits of A 15 Compounds, F. 
HAENSSLER, J.L. JORDA, J. MÜLLER, Université de Genève, 
Switzerland 378 

IV.1.5 Anisotropic Lattice Compression of the L 1 Q - type Ordered 

Alloys, H. IWASAKI, Tohoku University, Japan 381 

IV.1.6 Crystallisation of Germanides and Gallides of Transition Me-
tals Under High Pressure and Temperature, S.V. POPOVA, V.G. 
PUTRO, L.N. FOMICHEVA, Academy of Sciences, U.S.S.R 384 ' 

IV.1.7 Structural Phase Transition in Iodine at High Pressure, K. 
TAKEMJRA, Y. FLUII, 0. SHIMOMJRA, S. MINOMURA, University 
of Tokyo, Japan 391 

IV. 1.8 The Electrical Resistance Behavior of Iodine at High Pressure 
and Low Temperature, K.J. DUNN, F.P. BUNDY, General Electric 
Company, U.S.A 394 

111.3.2 Dynamic Compaction by a High Speed Punch to Produce Inter-
particle Melting, D. RAYBOULD, Institut CERAC, Switzerland.. 338 

111.3.3 Hot Isostatic Pressing as an Alternative to Forging, T.A.E. 
GARVARE, T.G. JOHANNISSON, ASEA AB, Sweden 341 

111.3.4 Deformation of CIP/HIP-1 Beryllium Under Shock Compression, 
D.P. DANDEKAR, J.F. DIGNAM, A.G. MARTIN, Army Materials and 
Mechanics Research Center, U.S.A 344 

111.3.5 Molten Pockets at the Interface of Explosive-Bonded Couples, 
Z. LIVNE, A. BAR-OR, G. KIMMEL, B.Z. WEISS, Nuclear Center, 

Israel 347 

111.3.6 A Contribution to the Explosive Welding of Metals, W. 

BABUL, Mechanical Engineering, Poland 354 

111.3.7 Metal Piercing and Fracture of Brittle Materials Using Pul-
sed Water Jets, B.E. EDNEY, Institut CERAC, Switzerland 357 



IV.1.9 Optical Microscopic, X-Ray Diffraction and Electrical Resis-
tance Studies of CuCl at High Pressure, G.J. PIERMARINI, 
F.A. MAUER, S. BLOCK and A. JAYARAMAN, T.H. GEBALLE, G.W. 
HULL, National Bureau of Standards and Bell Telephone Labo-
ratory, U.S.A 395 

IV.1.10 Stability of CuCl-11 at elevated Pressures and Reduced Tem-
peratures, E.F. SKELTON, F.J. RACHFORD, A.W. WEBB, S.C. YU, 
I.L. SPAIN, Naval Research Laboratory and University of 
Maryland, U.S.A 400 

IV.1.11 Pressure Effect on Excitonic Solids, CG. HOMAN, Benet La-
boratory, U.S.A 404 

IV.1.12 A Comprehensive Rule of Pressure Induced Phase Transforma-
tions in Ternary Oxides, 0. FUKUNAGA, S. YAMAOKA, National 
Institute for Research in Inorganic Materials, Japan 

IV.1.13 Polymorphism Under Pressure of Some M2 A 2 O7 Compounds : 
Effect of the Change of M and A Cations on the Sequence of 
Structures, C. CHATEAU, G. BOCQUILLON, J. LORIERS, CNRS, 
Laboratoires de Bellevue, France 414 

IV.1.14 The Influence of Hydrostatic Pressure on The Phase Transi-
tion of (Bax - Sr]_x)Nb206 Single Crystals, E. HEGENBARTH, 
B. SCHMIDT, Technical University Dresden, D.R. Germany 417 

IV.1.15 The Effect of High Pressure On Mictomagnetic And Super-
paramagnetic Properties of Alloys Mn Bi, N.P. GRAZHDANKINA, 
Yu.S. BEREÉNEV, V.V. RYBIN, I.V. MEDVEDEVA, M.A. NOVIKOV, 
Institute of Metal Physics, Sverdlovsk, U.S.S.R 420 

MAGNETISM 

IV.2. 1 Combined Pressure-Effects on the Curie Temperatures from the 
Itinerant and Localized Electron Magnetisms in Mn5 X2 Bi4 
(X = Rh or Pd), S. ANZAI, K. OZAWA, Keio University and 
Japan Atomic Energy Research Institute, Japan 423 

IV.2.2 Magnetic Properties of Anomalous Rare Earth Systems Under 
Pressure, A. BENOIT, A.K. BHATTACIIARJEE, B. COQBLIN, J. 
FLOUOUET, P. HAEN, F. HOLTZBERT, R. JULLIEN, J.M. MIGNOT, 
M. RIBAULT, R. TOURNIER, CNRS Grenoble, Université Paris-Sud 
France and IBM T.J. Watson Research Center, U.S.A 430 

IV.2.3 Magnetic Analysis on Ni-Mn Systems during Phase Transitions 
in Gaseous Hydrogen up to 10 kbar, H.J. SCHENK, H.J. BAUER, 
B. BARANOWSKI, University of Munich, F.R. Germany and Polish 
Academy of Sciences, Poland 444 

TRANSPORT PROPERTIES IN SOLIDS 

IV.3. 1 High Pressure Modifications of Amorphous Semi-Conductors, 
S. MINOMURA, Institute for Solid State Physics, University 
of Tokyo, Japan 



IV.3.2 High Pressure Studies of Ionic Conductivity in Solids, 

G.A. SAMARA, Sandia Laboratories, U.S.A 4 5 4 

IV.3.3 Electrical Behavior of Te,Se,S,Si and I to Pressures of 
about 500 kbar and Temperatures down to 2.7 K, F.P. BUNDY, 
K.J. DUNN, General Electric Company, U.S.A 461 

IV.3.4 The Role of Pressure in the Study of Transport Properties 
of Solids, B.A. LOMBOS and M. AVEROUS, Concordia University 
Canada and Université des Sciences et Techniques du Languedoc 
France 468 

IV.3.5 Electron Transport in Germanium at High Pressures, A.R. ADAMS 
C.N. AHMAD and G.D. PITT, University of Surrey and S.T.L. 
Essex, U.K 471 

IV.3.6 Effect of Uniaxial Stress and Orientation Relation With High-
Pressure Structures at the Transition of A4, Bl and B3 type 
Crystals, B. OKAI, National Institute for Researches in 
Inorganic Materials, Japan 474 

IV.3.7 Pressure Effects on the Dehancement of Gold Diffusivity in 
Lead, D.L. DECKER, R. YOUNG, H.B. VANFLEET, Brigham Young 
University, U.S.A 477 

IV. 3.8 Theory of the Pressure Dependence of the Lattice Thermal 

Conductivity, P.G. KLEMENS, University of Connecticut, U.S.A. 480 

IV.3.9 Thermal Conductivity of Some Metals Under Pressure, B. 

SUNDQUIST, University of Umeâ, Sweden 483 

IV.3.10 Thermal Properties and Phase Transitions in Ammonium Chlo-
ride, R.G. ROSS, 0. SANDBERG, University of Umeâ, Sweden 486 

PHONONS 

IV.4.1 Neutron and X-Ray Scattering Studies of Magnetic and Elec-
tronic Transitions, D.B. McWHAN, R.M. FLEMING, Bell Labora-
tories, U.S.A 488 

IV.4.2 The Influence of Pressure on the Phonon and Electron Struc-
tures of Some Solids, E.S. ITSKEVTCH, Academy of Sciences, 
U.S.S.R 493 

IV.4.3 The Phase Diagram of the Mercury (I) Halides, W. DULTZ, 

E. REHABER, J. PL0NER, University of Regensburg, Germany 499 

IV.4.4 High Pressure Studies of Ferroelectric Lead Barium Germanate 
A.J. MILLER, J. PENF0LD, G.D. PITT, G.A. SAUNDERS, Universi-
ty of Bath and Standard Telecommunications Laboratory, U.K.. 503 

IV.4.5 The Elastic Moduli and Their Pressure Derivatives for Gal-
lium and Indium Phosphide, D. GERLICH, M. WOLF, Tel Aviv 
University, Israel 506 

IV.4.6. The Gruneisen Parameter of Sodium and Potassium at High 
Compressions, J. RAMAKRISHNAN, R. B0EHLER, G.C. KENNEDY, 
Institute of Geophysics and Planetary Physics and University 
of California, U.S.A 511 



xiv 

IV.5 . 1 

IV . 5 . 2 

IV.5 .3 

IV.5.4 

IV.6.1 

IV.6.2 

V. 1 . 1 

V. 1 .2 

V.l.3 

V. 1 .4 

V.2. 1 

EXAFS 

X-Ray Absorption at High Pressures : R. INGALLS, J.E. 
WHITMORE, J.M. TRANQUADA and E.D. CROZIER, University of 
Washington and Simon Fraser University, U.S.A 528 

EXAFS Measurement and K-Absorption Edge Spectrum of High 
Pressure Metallic Phase of GaAs, 0. SHIMOMURA, T. KAWAMURA, 
T. FUKAMACHI, S. HOSOYA, S. HUNTER, A. BIENENSTOCK, 
University of Tokyo, Japan, and Stanford University, USA 534 

V MATERIALS SYNTHESIS 

SUPERHARD SOLIDS 

Production of Boron Nitride Cutting Tools and its Physical 
Properties, S. SAITO, A. SAWAOKA, Tokyo Institute of Tech-
nology, Japan 541 

Growth of Large Diamond Crystals, H. KANDA, M. AKAISHI, 
T. ENDO, T. OSAWA, S. YAMAOKA, 0. FUKUNAGA, N. SETAKA, 
National Institute for Researches in Inorganic Materials, 

Japan 548 

Sintering Mechanism of Diamond, M. AKAISHI, H. KANDA, Y. SATO 
N. SETAKA, T. OSAWA, 0. FUKUNAGA, National Institute for 
Researches in Inorganic Materials, Japan 551 

Growth of Peculiar Shape Crystals of Diamond, S. KUGE, 

Y. MIYAMOTO, S. KUME, M. KOIZUMI, Osaka University, Japan 554 

OXIDES AND OTHER COMPOUNDS 

Synthesis of Pyrochlore-Type Compounds at High Pressure and 

Oxidation Atmosphere, H. FUJINAKA, N. KINOMURA, Y. MIYAMOTO, 
S. KUME, M. KOIZUMI, Osaka University, Japan 556 

OPTICAL PROPERTIES OF SEMI-CONDUCTORS 

Optical Studies of GaS under High Pressure, A. POLIAN , 
J.M. BESSON, J.C. CHERVIN, A. CHEVY, Université Pierre et 
Marie Curie, France 517 

Optical Properties of InP under Hydrostatic Pressure, 
H. MÜLLER, R. TROMMER, M. CARDONA, Max Planck Institute, 
F.R. Germany 520 

Systematics for the Elements, K through Ra, of the Pressure 
Dependence of the Electron Density at the Nucleus, L.D. 
ROBERTS, W.D. JOSEPHSON, J.H. DALE, C. PAGE, P.A. DEANE, 
W.T. KRAKOW, University of North Carolina, USA 523 

Optical Properties of Orpiment A S 2 S 3 Under High Pressure, 
J. M. BESSON, J.P. PINCEAUX and J. CERNOGORA, Université 
Pierre et Marie Curie, France 525 



V.2.2 High Pressure Synthesis of Rare Earth Monoxides, J. M. 

LEGER, N. YACOUBI, J. LÖRIERS, CNRS, Laboratoires de 
Bellevue, France 558 

V.2.3 Synthesis of Pure Trigonal Carbonates Under Pressure in 
Igneous Phase, F. GENET, R. AUMONT, Laboratoires P.M.T.M., 
Villetaneuse, France 561 

V.2.4 The System SiC>2 -Ge02 at Pressures up to 100 kbar, B.A. 
FURSENKO, V.A. KIRKINSKI, A.P. RJAPOSOV, U.S.S.R. Academy 
of Sciences, Novosibirsk 562 

V.2.5 Effect of Pressure and Hydroxyl Content on the Kinetics of 
Crystallization of Fused Silica, V.J. FRATELLO, J.F. HAYS, 
D. TURNBULL, Harvard University, U.S.A 56£ 

V.2.6 The Polymorphism of Sn Te and CdS at High Pressures, S.S. 
KABALKINA, N.R. SEREBRJANAJA, Z.V. MALYUSHITSKAJA, Insti-
tute for the Physics of High Pressures, U.S.S.R 566 

V . 2 . 7 Polymorphism of Magnesium Hydride Under High Pressure, 

J.P. BASTIDE, B. BONNETOT, Laboratoire Thermochimie Miné-
rale, CNRS et INSA, Lyon, France 569 

V.2.8 Generation of High Oxygen Pressure by the Decomposition of 
Oxidizing Acids or NH4CIO4 Under Hydrothermal Conditions : 
Applications to the Preparation of C r Û 2 , G. DEMAZEAU, P. 
MAESTRO, Th. PLANTE, M. POUCHARD, P. HAGENMILLER, Universi-
té de Bordeaux, CNRS, France 572 

V.2.9 Etudes de Solubilité et de Recristallisation Hydrothermale 
de la Berlinite ( A I P O 4 ) en Solution d'Acide Orthophosphori-
que ( H 3 P 0 4 ) , H. POIGNANT, L. LE MARECHAL, Y. TOUDIC, Centre 
National d'Etudes des Télécommunications, France 576 

V . 2 . 1 0 Physical and Chemical Properties of Some Palladium Fluorides 
Under High Pressures, G. DEMAZEAU, F. LANGLAIS, J. PORTIER, 
A. TRESSAUD, P. HAGENMULLER, Laboratoire de Chimie du Soli-
de, CNRS, France 57 9 

V . 2 . 1 1 High Pressure Synthesis of V P 4 , R. KANNO, N. KINOMJRA, 
M. KOIZUMI, Osaka University, Japan 583 

V . 2 . 1 2 Some Chemical Transformations in Organic Solids, E. WHALLEY, 
NRC, Canada , 585 



CONTENTS 

Volume 2 

VI MOLECULAR AND CHEMICAL PHYSICS 

HYDROGEN AND LIGHT ELEMENTS 

VT.1 . 1 Molecular and Metallic Hydrogen. A Unified Density Functional 
Approach S. CHAKRAVARTY, J.H. ROSE, D.M. WOOD, N.W. ASHCROFT 
Cornell University, U.S.A 591 

VI.1.2 Effect of Density on the Induced Near Infrared Absorption 
Spectrum of Solid Molecular Hydrogen at 4.2 K, A. COULON, 
M. JEAN-LOUIS, CNRS, Université Paris-Nord, France 5 9 8 

VI.1.3 Melting of A H e at Room Temperature, J.P. PINCEAUX, J.M. 

BESSON, CNRS, Université Pierre et Marie Curie, France 605 

VI.1.4 Sound Velocity and Equation-of-State Measurements in high 
Pressure Fluid and Solid Helium, D.H. LIEBENBERG, R.L. MILLS, 
J.C. BRONSON, Los Alamos Scientific Laboratory, U.S.A 609 

VI.1.5 Solid Nitrogen at Pressures up to 410 kbar, L.A. SCHWALBE, 
D. SCHIFERL, R.L. MILLS, L.H. JONES, S. EKBERG, D.T. CROMER, 
R. LESAR, J. SHANER, Los Alamos Scientific Laboratory, U.S.A. 612 

VI.1.6 Neutron Diffraction Study of Solid Parahydrogen at Pressure 
Up to 5 kbar, B.A. VINDRYAEVSKYI, S.N. ISHM^EV, I.P. SADIKOV, 
A.A. CHERNY5H0V, V.A. SUKHOPAROV, A.S. TELEPNEV, Kurchatov 
Atomic Energy Institute and Academy of Sciences, U.S.S.R.... 615 

VI.1.7 Equation of State for Non-Transitional Metals and Metallic 
Hydrogen, R.G. ARKHIPOV, High Pressure Physics Institute, 
U.S.S.R 618 

VI.1.8 Properties of H 2 , Kr and Xe Insulator Hydrides, R.D. ETTERS, 
R.L. DANILOWICZ, Colorado State University and Utica College 
U.S.A 622 



VI.1.9 Experimental Study of the Vibrational Relaxation (V-T) in 
Highly Compressed Hydrogen, M. CHATELET, G. WIDENLOCHER, 
B. OKSENGORN, CNRS, Université Paris-Nord, France 628 

VI.1.10 Ultrasonic Velocity Ratio Measurements in Solid Hydrogen to 
Pressures in Excess of 60 kbar, J. FRANKEL, CG. HOMAN, 
D.P. KENDALL, T.E. DAVIDSON, Benet Laboratory, U.S.A 635 

MELTING AND DENSE FLUIDS 

VI.2.1 The Dual Melting Curves of Carbon Tetrachloride, V.E. BEAN, 
National Bureau of Standards, U.S.A 638 

VI.2.2 Triplet Interactions in Dense Noble Gases, J. VERMESSE, 
D. LEVESQUE, CNRS, Université Paris-Nord et Université 
Paris-Sud, France 641 

VI.2.3 The Phase Diagram of Ethane Under High Pressure, J.I. GEIJSEL 
J.A. SCHOUTEN, N.J. TRAPPENIERS, Van der Waals Laboratory, 
The Netherlands 645 

VI.2.4 The Coexistence Surface of Neon-Xenon Near the Critical Dou-
ble Point, A. DEERENBERG, J.A. SCHOUTEN, N.J. TRAPPENIERS, 
Van der Waals Laboratory, The Netherlands 648 

VI.2.5 On the Statistical Theory of Polymorphic Phase Transitions 
and Crystallization, E.E. TAREYEVA, U.S.S.R. Academy of 
Sciences, I.P.H.P 651 

LIQUID CRYSTALS 

VI.3.1 Liquid Crystals and Plastic Crystals at High Pressure, 
W.B. DANIELS, P.E. CLADIS, P.A. KEYES, University of 
Delaware and Bell Telephone Laboratories, U.S.A 655 

VI.3.2 Equation of State of Orientationally Disordered Solids and 
Internal Phonon Radiation Pressure, A.H. FUCHS, 
M. GHELFENSTEIN, H. SZWARC, Université Paris-Sud, France 662 

VI.3.3 Elliptic Phase Boundaries Between Nematic and Smectic Phases 

D.D. KLUG, E. WHALLEY, N.R.C., Canada 669 

VI.3.4 Smectic Polymorphism of Some Bis- (4,4' -n-Alkoxybenzylidene) 
- 1,4-Phenylenediamines up to 3 kbar by differential Thermal 
Analysis (DTA) , J. HERRMANN, IV. SPRATTE, G.M. SCHNEIDER, 
University of Bochum, F.R. Germany 673 

VI.3.5 Alkane Chain Conformation as a Function of Pressure, P.E. 

SCHOEN, S-L. WUNDER, Naval Research Laboratory, U.S.A 676 

VI.3.6 Dielectric Constant and PVT Measurements on Plastic Crystals 
at Low Temperatures to 3000 bar , A. WURFLINGER, R. LANDAU, 
University of Bochum, F.R. Germany 679 

VI.3.7 Equation of State of Crystalline and Semicrystalline Polymers 

R. SIMHA, Case Western Reserve University, U.S.A 682 



MOLECULAR THERMOPHYSICAL PROPERTIES 

VI.4.1 High Pressure Thermodynamics and Phase Equilibria of Fluid 
Mixtures : Survey and Recent Results, G.M. SCHNEIDER, 
University of Bochum, F.R. Germany 685 

VI.4.2 Thermophysical Properties of Noble Gases at Room Temperature 
Up to 1 GPa, D. VIDAL, R. TUFEU, Y. GARRABOS, B. LE NEINDRE, 
CNRS, Université Paris-Nord, France 692 

VI.4.3 The Electrical Conductivity of Molten Alkali Metal Halides 
at High Pressures, R. SCHAM1'), H.P. VOGELE, W. EDELBOCK, 
K. TODHEIDE, University of Karlsruhe, F.R. Germany 699 

VI.4.4 The effects of Isotopic Substitution in the Diffusion of 
Water Under Pressure, L.A. WOOLF, K.R. HARRIS, Australian 
National University 702 

VI.4.5 Correlation of the Glass Transition and the Pressure Depen-
dence of Viscosity in Liquids, R.G. MJNRO, S. BLOCK, G.J. 
PIERMARINI, National Bureau of Standards, U.S.A 705 

VI.4.6 The Viscosity of Argon at Pressures up to 9 kbar, P.S. VAN 
DER GULIK, N.J. TRAPPENIERS, Van der Waals Laboratory, 
The Netherlands 707 

VI.4.7 PVT Relations for HBr-H^O Mixtures Up to 550°C and 1500 bar 
W. MATHIA, H.A. FRIEDRICHS and H. RAU, RWTH and Philips 
Laboratory, F.R. Germany 710 

VI.4.8 PVT Study Near the Critical Point of a Pure Substance, 
D. IVANOV, Leningrad, U.S.S.R., Technological Institute of 
Refrigeration Industry and CNRS, Université Paris-Nord, 
France 713 

VI.4.9 The Effect of Pressure on the Velocity of Sound in Toluene 
Up to 2600 bar, P. Van'T KLOOSTER, M.J.P. MJRINGER, N.J. 
TRAPPENIERS, Van der Waals Laboratory, The Netherlands 715 

VI.4.10 Analysis of Formal Definition of the Fugacity, J.B KEPKA, 
Research and Development Centre of Explosion Technology, 
Poland 718 

LIGHT SCATTERING 

VI.5.1 Study of the Pressure Induced Multicritical Point of NH4 CI 
by Second Harmonic Generation of Light, G. DOLINO, M. VALLADE 
Laboratoire de Spectométrie Physique, France 722 

VI.5.2 Rayleigh and Raman Depolarized Light Scattering by Isotropic 

Molecules, M. THIBEAU, Faculté des Sciences d'Angers, France. 724 

VI.5.3 The Depolarization Factor of Light Scattered from Xenon Near 
its Critical Point, R.H. HUIJSER, A.C. MICHELS, H.M.J. BOOTS 
N.J. TRAPPENIERS, Van der Waals Laboratory, The Netherlands. 727 



INTERMOLECULAR SPECTROSCOPY 

VI.6.1 Recent Progress in Infrared, Raman and Rayleigh Spectrosco-
py of Molecular Interactions inDense Fluids, H. VU, Univer-
sité Paris-Nord, France 730 

VI.6.2 Anharmonic Lattice Vibrations in Solid a and Y~N2> 
K. KOBASHI, V. CHANDRASEKHARAN, Jülich, F.R.G., and CNRS, 
Université Paris-Nord, France 739 

VI.6.3 Pressure Dependence of Nuclear Quadrupole Resonance Frequen-
cies in Ionic and Molecular Solids, R.J.C. BROWN, Queen's 
University, Canada 742 

VI.6.4 Far Infrared Spectroscopy of Molecular Interactions Under 
Pressure, Ph. MARTEAU, F. FONDERE, J. 0BRI0T, CNRS, Univer-
sité Paris-Nord, France 744 

VI.6.5 Far- Infrared and Raman Study of Solid CH4 Under High Pres-
sure, K. KOBASHI and D. FABRE, F. FONDERE, Ph MARTEAU, 
J. 0BRI0T, M.M. THIERY, Jülich, F.R. Germany and CNRS, 
Université Paris-Nord, France 752 

VI.6.6 Pressure Dependence of the Absorption Spectrum of g Carotene 
Z.Z. HO, T.A. MOORE, S.H. LIN, R.C. HANSON, Arizona State 
University, U.S.A 755 

VI.6.7 Effect of Hydrostatic Pressure on the Exiton Absoption Spec-
tra of CuoO Crystals, A.A. LAISAAR, A. NIILISK and F. 
KREINGOL'D, K. LIDER, Estonian Institute of Physics and 
Leningrad State University ,U. S. S. R 756 

VI.6.8 Studies on Solid NH3 and C 0 2 to 11 GPa, R.C. HANSON, M. 
JORDAN, K. BACHMAN, Arizona State University, U.S.A 763 

VI.6.9 The Effect of Pressure on the Raman Spectrum of NH 4 I , 
A.M. HEYNS, K.R. HIRSCH, W.B. HOLZAPFEL, Max Planck Insti-
tute, F.R. Germany 7 5 g 

VI.6.10 Matrix-Isolation-Raman-Spectroscopy at High Pressure and at 
Low Temperature, H.J. JODL, University of Kaiserslautern, 
F.R. Germany 769 

VI.6.11 Spectroscopic Studies of Local Centres in Crystals Under 
Hydrostatic Pressure at Low Temperatures : O2 Ions in Alkali 
Halides, A. LAISAAR, A. NIILISK, A. MUGRA, Estonian SSR 
Academy of Sciences, U.S.S.R 772 

HIGH TEMPERATURE, HIGH PRESSURE FLUIDS 

VI.7.1 High Pressure Plasma Research, U.H. BAUDER, Institute für 

Grundlagen der Elektrotechnik, F.R. Germany 776 

VI.7.2 PVT Data of Water and Concentrated NaCl Solutions to 600°C 
and 4 kbar, R. HILBERT,-K. TODHEIDE, E.U. FRANCK, University 
of Karlsruhe, F.R. Germany 778 



VII CHEMISTRY 

ORGANIC CHEMISTRY 

VII.1.1 Progress in High Pressure Assisted Organic Synthesis, 

G. JENNER, Institut de Chimie, Strasbourg, France 787 

VII.1.2 High Pressure High Resolution Nuclear Magnetic Resonance : 
Pressure Dependence of the Hindered Rotation of the Amide-
Group in Higher Amides, H. HAUER, G. VOLKEL, E. LANG, H.D. 
LUDEMANN, Regensburg University, F.R. Germany 794 

VII.1.3 The Decomposition of Di-Tert. Butylperoxide at High Pres-
sures and Temperatures, M. BUBACK, H. LENDLE, University 
of Karlsruhe, F.R. Germany 797 

VII.1.4 Pairing Under Pressure, W.J. LE NOBLE, State University of 

New-York, U.S.A 800 

VII.1.5 Positive and Negative Activation Volumes in the Dealdoliza-
tion of Diacetone Alcohol at High Pressure, F. GR0NLUND, 
B. ANDERSEN, University of Copenhagen, Denmark 807 

VII.1.6 The Q-e Scheme and the Pressure Dependence of Reactivity 
Ratios in Free Radical Multicomponent Polymerizations, 
G. JENNER, Institut de Chimie, Strasbourg, France 809 

VII.1.7 Effect of High Pressure on the Rate of Electrode Reaction 
of Metal Complex, M. SATO, T. YAMADA, Kyoto Technical Uni-
versity, Japan 812 

VII.1.8 High Pressure Radical Polymerization of Ethylene by Means 
of a Tubular Reactor the Preheater of which is replaced 
by an Autoclave Reactor in which Polymerization Takes Place, 
Th.J. V.D. MOLEN, DSM Research and Patents, The Netherlands. 815 

VII.1.9 Effect of Pressure on the Rate of Liquid Phase Isomerization 
of Diethyl Maleate to Diethyl Fumarate Over a Solid Base Ca-
talyst, Y. OGINO, S. OZAWA, H. NOGUCHI, Tohoku University, 
Japan 817 

CHEMISTRY AND COMBUSTION 

VII.2.1 High Pressure Gas Phase Combustion, H. Gg. WAGNER, Gottingen 
University, F.R. Germany 820 

VI.7.3 High Pressure Studies of Liquid Bismuth and Liquid Lead, 
G.C. VEZZOLI, U.S. Army Armament Research and Development 
Command, U.S.A 781 

VI.7.4 Thermal Conductivity and Density Measurements of Liquid 
Mercury, A. LEYCURAS, G. MENEXIADIS, Université Pierre et 
Marie Curie, France 784 



IX GEO & PLANETARY SCIENCES 

LITHOSPHERE 

IX.1.1. A study of Velocity and Absorption of Elastic Waves in Rocks 
at High Pressures and Temperatures, M. VOLAROVTCH, E. BAYUK, 
G. SHAGINYAN, Institute of Physics of Earth, U.S.S.R 859 

IX.1.2 Experimental Observations of Polymorphic Transitions in 
Calcite Under High Pressure, D. VO THANH, A.LACAM, Univer-
sités de Paris 6 et 7, France 861 

IX.1.3 Internal Friction in Terrestrial Rocks at High Pressures, 
B.R. TITTMANN, J.M. RICHARDSON, H. NADLER, Science Center 
Rockwell International, U.S.A 864 

VII.2.2 Combustion of Lean Gas Under Pressure, P. HESTERMANS, 
H. HENQUET, Institut National des Industries Extractives, 
Belgium 827 

VII.2.3 The Interpretation of Volumes of Activation of Chemical 
Reactions in Solution, D.A. PALMER, R. SCHMIDT, H.D. BRAUER, 
H. KELM, University of Frankfurt, F.R. Germany 830 

VII.2.4 N.I.R. Spectroscopic Determination of Reaction Volumes of 
Hydrogen Bonding Equilibria, C. JOSEFIAK, G.M. SCHNEIDER, 
University of Bochum, F.R. Germany 833 

VII.2.5 High Pressure Synthesis of Dihydropyranes and Derivatives, 

G. JENNER, Institut de Chimie, Strasbourg, France 836 

VII.2.6 Radical Polymerizability of N- (3,5-di-tert-butyl-4-Hydroxy)-
Benzylacrylamide under High Pressure, Y. TANAKA, T. SHIBATA, 
S. TAKAHASHI, Kogakuin University, Japan 839 

VII.2.7 Infrared Spectroscopic Flow Reactors for Solid-Fluid Reac-
tions at High Temperature and Pressure, J.M.L. PENNINGER, 
Occidental Research Corporation, U.S.A 842 

VIII BIOLOGICAL EFFECTS 

VIII.1.1 High Pressure Stopped-Flow Studies of Fast Conformational 
Changes in Proteins, K. HEREMANS, J. WALTERS, University 
of Leuven, Belgium 845 

VIII.1.2 The Effect of High Pressures Upon Protein-Ligand Complexes, 

G. WEBER, University of Illinois, U.S.A 848 

VIII.1.3 Lysogenic Bacteria Under High Pressures, K. SUZUKI, 
Ritsumeikan University, Japan 849 

VIII.1.4 Effects of Helium Pressure on Biological Membranes. A Phar-
macological Approach to the High Pressure Nervous Syndrome 
R. CHARMASSON, D.V. GODIN, Université de Marseille and Uni-
versity of British Columbia, Canada 856 



IX.1.4 The Role of Water in Quartz Deformation, M.S. PATERSON, 

Australian National University 867 

IX.1.5 Experimental Study of Pressure Effect on the Viscosity of 
Hydrous Magmatic Melts, E.S. PERSIKOV, M.B. EPELBAUM, 
Institute of Experimental Mineralogy, U.S.S.R 868 

IX.1.6 Diffusion Coefficients for Major Petrogenic Oxides and Some 
Components of Fluid in a Water-Albite Melt at High Pressures 
and Temperatures, M.B. EPELBAUM, A.S. CHECKHMIR, 
Institute of Experimental Mineralogy, U.S.S.R.. 871 

ATHENOSPHERE 

IX.2.1 Some new Theoretical Results on the Gruneisen Parameter, 

H. STILLER, S. FRANCK, Academy of Sciences of D.R. Germany.. 874 

IX.2.2 Seismic Anisotröpy of the Clinopyroxenes, Olivines and Gar-
nets at High Pressure, E. BAYUK, Moscow, U.S.S.R 878 

IX.2.3 Shape of the Selected Phase Separation Surfaces in Some 
Areas Within the Earth's Mantle, N. BAKUN-CZUBAROW,J. LELIWA-
KOPYSTYNSKI, Polish Academy of Sciences, Poland 880 

VARIOUS PROPERTIES OF EARTH MATERIALS 

IX.3.1 Electrical Conductivity Measurements on Pyroxenes and Olivi-
nes Under Thermodynamically Defined Conditions, K.F. SEIFERT 
L. CEMIC, E. HINZE, R. VOIGT, G. WILL, Bonn University, 
F.R. Germany 884 

IX.3.2 Raman Spectra and Structure of Stishovite, M. NICOL, J.M. 
BESSON, B. VELDE, University of California, U.S.A., and 
Université Pierre et Marie Curie, France 891 

IX.3.3 Analysis of the Concomitant Density and Refractive Index 
Changes Produced by Pressure, Temperature and Neutron Irra-
diation in Silica Glass and Quartz, J. ARNDT, Mineralogis-
ches Institut, Tubingen, F.R. Germany 894 

IX.3.4 Changes of the Elastical and Structural Characteristics of 
Quartz at High Pressure and Temperature, E. BAYUK, E. 
SOUBKOVSKAYA, R. KONISHEVA, Moscow, U.S.S.R 897 

IX.3.5 Etude par Analyse Thermique Différentielle sous Hautes 
Pressions et Basses Températures des Changements d'Etat 
de Corps Dispersés, H. SAINT-GUIRONS, P. XANS, J.P. DUMAS, 
Université de Pau, France et Faculté de Médecine, Casablanca 

Maroc 899 

X NEW RESOURCES 

X.1.1 In Situ Fracture Related to Energy and Resource Recovery, 
R.N. SCHOCK, M.E. HANSON, R.P. SWIFT, O.R. WALTON, Lawrence 
Livermore Laboratory, U.S.A 902 



XI DYNAMIC PRESSURES 

THEORETICAL ASPECTS 

XI.1.1 High-Pressure and High-Temperature Behavior of Simple and 
Complex Molecular Liquids, F.H. REE, M. ROSS, Lawrence 
Livermore Laboratory, U.S.A 927 

XI.1.2 High Pressure Effects on the Molecular Electronic Structure 
of Condensed Explosives, R.D. BARDO, Naval Surface Weapons 
Center, U.S.A 934 

XI.1.3 Thermodynamical Expressions for the Parameters of the Linear 
Relationship U ç = a+bUp, C. RENERO, F.E. PRIETO, Instituto 
de Fisica, Mexico 935 

XI.I.4 Courbes de Fusion à Haute Pression et Coefficient de Gru-
neisen pour Quelques Métaux, A. MIGAULT, J.P. ROMAIN, 
J. JACQUESSON, Laboratoire d'Energétique et Détonique, 
France 938 

XI.1.5 Equation of State for Quadratic Materials, F.E. PRIETO, 
C. RENERO, Instituto de Fisica, UNAM, Mexico 945 

XI.1.6 Calcul des Polaires de Choc des Corps à Structure Isotrope 
Compacte à l'Aide du Potentiel de Morse, M. PUECH, M. 
SAKOWITSCH, SNIAS, France 946 

XI.1.7 Détermination Thermodynamique de la Loi d'Evolution de la 
Porosité, pour un Matériau Ductile Poreux, J. CAGNOUX, 
F. CHARTIER, M. PEREZ, Centre d'Etudes de Gramat, France 955 

EXPERIMENTAL TECHNIQUES 

XI.2.1 Some New Developments in Shock Wave Research, J.R. ASAY, 
L.C. CHHABILDAS, Sandia Laboratories, U.S.A 958 

XI.2.2 Laser-Generated Shock Wave Experiments at Extreme High Pres-
sures, R.J. TRAINOR, N.C. HOLMES, R.M. MORE, Lawrence Liver-
more Laboratory, U.S.A 965 

X.1.2 Appareillage pour l'Etude du Comportement des Roches à Ké-
rogène sous Pression en Fonction de Différents Facteurs, 
M. BESTOUGEFF, B. PESNEAU, Compagnie Française des Pétroles, 
France 913 

X.1.3 Explosive-Induced Damage in Porous Sandstone, A.S. KUSUBOV, 
W.B. DURHAM, R.N. SCHOCK, J.F. SCHATZ, T.J. AHRENS, Lawrence 
Livermore Laboratory, Terra Tek Inc., California Institute 
of Technology, U.S.A 917 

X.1.4 Applications of Hot Isostatic Pressing for Radioactive Waste 
Containment in Synthetic Minerals, H.T. LARKER, ASEA AB, 
Sweden 924 



XI.2.3 Laser Driven Shock-Waves and Twinning in Iron, J.P. ROMAIN, 
F. OOTTET, Laboratoire d'Energétique et Détonique, CNRS, 
France 968 

XI.2.4 Impedance-Match Experiments Using Laser-Driven Shock Waves, 
J.C. SOLEM, L.R. VEESER, A.J. LIEBER, Los Alamos Scientific 
Laboratory, U.S.A 971 

XI.2.5 Crystal Lattice Deformation of Sodium Chloride Subjected to 
a Shock Wave, F. JAMET, Institut Franco-Allemand de Recher-
ches, France 974 

XI.2.6 Flash X-Ray Diffraction Studies to 100 GPa, Q. JOHNSON, 
A.C. MITCHELL, Lawrence Livermore Laboratory, U.S.A 977 

XI.2.7 Prospects for Generating 1-10 TPa Pressures With a Rail Gun, 
R.S. HAWKE, J.K. SCUDDER, Lawrence Livermore Laboratory, 
U.S.A 979 

XI.2.8 The Electric Gun : A New Method for Generating Shock Pres-
sures in Excess of 1 TPa, D.J. STEINBERG, H. CHAU, G. DITT-
BENNER, R. WEINGART, Lawrence Livermore Laboratory, U.S.A... 983 

XI.2.9 Thermoshock Generation in Solids Irradiated by an Intense 
Pulsed Relativistic Electron Beam, R. BAILLY-SALINS, CE.A., 
France 986 

XI.2.10 High Velocity Plane Launching by Multiple Staging Device, 

H. BERN 1ER, H.C. PUJOLS, CE.A., France 990 

XI.2. 11 Hugoniot Measurements Near 50 Mbar, C.E. PAGAN III, Los 
Alamos Scientific Laboratory, U.S.A 993 

XI.2.12 Numerical Calculations of Explosion-Induced Compression of 
Matter in Conical System, A. GALKOWSKI, W. GLUCHOWSKI, 
S. KALISKI, R. SWIERCZYNSKI, Institute of Plasma Physics and 
Laser Microfusion, Poland 1000 

XI.2.13 Production of Super-High Loads of Matter in Conical Explo-
sion Systems, H. DERENTOWICZ, M. FRUCZEK, S.KALISKI, J. 
WROBEL, Z. ZIOLKOWSKY, S. Kaliski Institute, Poland 1003 

BEHAVIOR OF DENSE MATERIALS 

XI.3.1 Hugoniot Elastic Limits and Compression Parameters for Brit-
tle Materials, W.H. GUST, Lawrence Livermore Laboratory, 
U.S.A 1009 

XI.3.2 Metallographic Investigations on Phase Transitions in Impact 
Loaded Steels, R. THAM, E. SCHNEIDER, A.J. STILP, Ernst-Mach-
Institut, F.R. Germany 1019 

XI.3.3 Détermination Expérimentale du Comportement Elasto-Plastique, 
Sous Choc, d'un Verre, J. CAGNOUX, Centre d'Etudes de Gramat, 
France 1022 

XI.3.4 Elastic and Plastic Properties of Uranium Dioxide from 5 to 

330 GPa, W.H. GUST, Lawrence Livermore Laboratory, U.S.A. .. 1025 



XI.3.5 Impact Induced Tensile Failure in Steel, S.J. BLESS, J.P. 
BARBER and D.A. MATUSKA, University of Dayton, International 
Applied Physics Inc. and Orlando Technology Inc., U.S.A. ... 1029 

XI.3.6 Electrical Activity in Shock-Loaded Polymers, R.A. GRAHAM, 
Sandia Laboratories, U.S.A 1032 

XI.3.7 Possible Shock-Induced Phase Transition in Ca2Ge 0, deduced 
from Electrical Conductivity Measurements, S. SCHULIEN, U. 
HORNEMANN, Institut fur Minéralogie and Ernst-Mach Institut, 
F. R. Germany 1040 

XI.3.8 Shock Compression of Liquid Methane and the Principle of 
Corresponding States, W.J. NELLIS, A.C. MITCHELL, M. ROSS, 
M. Van THIEL, Lawrence Livermore Laboratory, U.S.A 1043 

XI.3.9 Electrical Conductivity of Shocked Water and Ammonia, 
A.C. MITCHELL, M.I. KOVEL, W.J. NELLIS, R.N. KEELER, Lawrence 
Livermore Laboratory, U.S.A 1048 

XI.3.10 Thermal Relaxation in a Liquid Under Shock Compression, 
D.H. TSAI, S.F. TREVINO, National Bureau of Standards, U.S.A. 1051 

XI.3. 11 Measurements on the Hugoniot of Samarium, H. BERNIER, 
J. DELAVAL, CEA, France 1054 

XI.3.12 Ferroelectric Ceramics : Energy Conversion under Shock Wave. 

F. BAUER, Institut Franco Allemand, France 1057 

XII HIGH PRESSURE SAFETY 

XII.1.1 Assessment of the Fragment Hazard from Rupture of HP Vessels, 

W.G. HIGH, Petrochemical Division, I.C.I., U.K 1060 

XII.1.2 Safety Aspects of Design, Manufacture and Operation of 
Forged Vessels for High Pressure Service, G.J. MRAZ, E.G. 
NISBETT, National Forge Co., Pennsylvania, U.S.A 1063 

XII. 1.3 Protection des Appareils Hautes Pressions par Rideaux Métal-
liques Flexibles, H. MASSAT, Laboratoires de Bellevue, 
France 1070 

XII.1.4 Probability of the Earthquake Initiated by the Phase Trans-
formation from the Metastable State, J. LELIWA-KOPYSTYNSKY, 
Academy of Sciences, Poland 1073 

XII.1.5 Explosive Containment, T.R. NEAL, Los Alamos Scientific 

Laboratory, U.S.A 1077 



Contents 

POST DEADLINE PAPERS 

P.1 Shock Wave Data and the Composition of the Earth's Core, 
T.J. AHRENS, California Institute of Technology, 
U.S.A 1080 

P.2. A New Method for Preparing Cubic Boron Nitride, 
A.R. BADZIAN, T. KIENIEWICZ-BADZIAN, Semi conductor 
Materials Research and Production Centre, Research Centre 
for Tools, Poland 1087 

P.3 Elasticity and Phase Transformations in Rutile-Structured 
Compounds, M.H. MANGHNANI, L.C MING, T. MATSUI, University 
of Hawai, U.S.A 1092 

P.4 Raman Spectra of Supercritical Phases and Crystalline Solids 
of n - H 2 and n-D 2 Under very High Pressures S.K. SHARMA, 
H.K. MAO, P.M. BELL, Geophysical Laboratory, U.S.A 1101 

Author Index 1105 

Subject Index 1113 


	7th AIRAPT 1979 Le Creusot, France in HP Science and Technology Volume 1+2 August 1979
	7th Airapt HP France 1979 HP Science and Technology Volume 2 August 1979

