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ANN 0 U N C E MEN T 

I am pleased that Ethel Skrydlinski 
has taken on the long-neglected but 
important task of editing the MMRD 
Newsletter. Much of this issue is 
devoted to examples of recent 
scientific achievements and honors 
accorded Division scientists. All of 
you who work to make the Division a 
smooth-running, efficient, and 
congenial organization have 
contributed to the achievements 
reported here and to the achievements 
reflected in the honors and awards. 
We hope in future issue~~ the 
Newsletter to report, in addition to 
new achievements and new honors, news 
of important events in the lives of 
the MMRD staff--who is back from the 
Gobi Desert with specimens and slides 
• • • who has come in third in the 
Cotati minimarathon, etc. Such news 
should be reported to Ethel at 
Building 62, Room 221, Ext. 7707. 

Alan Searcy 

PETERSON IS NAMED ASSISTANT 
DIVISION HEAD FOR ADMINISTRATION 

CONWAY PETERSON has been appointed 
Assistant Division Head for 
Administration at MMRD, with line 
responsibility for all administrative 
matters that do not require the direct 
involvement of a scientist. 
ALAN SEARCY, Division Head, made the 
appointment effective on June 14, the 
16th anniversary of Pete's affiliation 
with lMRD/MMRD. ROLF MULLER of the 
senior scientific staff is Assistant 
Division Head for Research. 

NEW ION TRAP AIDS STUDY OF 
FUSION ENERGY PROCESSES 

A new electrostatic ion trap developed 
by ~illRD Faculty Senior Scientist 
Richard Marrus and two other 
SuperHILAC physicists, Michael Prior 
and Randy Vane, is being used to study 
fusion processes taking place in the 
stars and fusion reactors. 
This is the first time an ion trap has 
been produced that can be mounted In a 
particle accelerator ~eam line to 
successfully collect multicharge 
ions. In an electron-capture 
experiment, the group bombarded 
neutral neon gas, converting a small 
fraction of it to ions. In electron 
capture the ions begin pulling 

(Continued on page 3) 

MMRD TO CELEBRATE LBL 50th 
WITH EXHBlTS, FAMILY PICNIC 

MMRD is participating in the LBL 50th 
Anniversary Family Day Celebration on 
October 4 with building tours, 
exhibits, and a hot-dog picnic for 
Division members and their families. 
The picnic will be from 1 to 3 pm. 
During the afternoon, Building 62 will 
be open for scientific poster 
exhibits. Tours will be conducted at 
the National Electron Microscopy 
Center, Building 72. Tours and 
exhibits elsewhere at the Lab, and at 
the Lawrence Hall of Science, will be 
accessible by shuttle all afternoon 
for LBL employees and their families. 
MMRD picnic signup lists will be 
posted in Building 62 and at other 
MMRD facilities prior to the event. 
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EDELSTEIN IS CHAIRMAN OF 
'81 ACTINIDE CONFERENCE 

"Actinides 1981," an international 
conference devoted to exploring new 
davelopments in the physics and 
chemistry of the actinide elements, is 
being chaired by Dr. NORMAN EDELSTEIN, 
MMRD Staff Senior Scientist. Daily 
sessions will be from September 10 
through 15 at the Asilomar conference 
center in Pacific Grove, California. 
In addition to reports of recent work, 
new directions of research in the 
field will be the subject of ad hoc 
sessions, to be arranged at the 
conference. 
Among those who will be giving invited 
papers are Professors D.E. ELLIS and 
T.J. MARKS of Northwestern University, 
Evanston, Illinois; Professor J.R. 
PETERSON, University of Tennessee, 
Knoxville: Dr. G.B. LANDER, Argonne 
National Laboratory, now on leave at 
Institut Max Von Laue, Grenoble, 
France; Professor J.J. FUGER, 
Institute of Radiochemistry, 
University of Liege-Sart Tilman, 
Liege, Belgium; Dr. N.G. TRAUTNAM, 
Institut fUr Kernchemie, Universitat 
Mainz, West Germany; Dr. PETER 
WEINBERGER, Institut fur Technische 
Electrochemie, Technical University 
Vienne, Austria; Dr. DAVID BROWN, AERE 
Harwell, Didcot, Oxfordshire, England; 
and Dr. ROBERT ROC, Institute for Low 
Temperature Structure Research of the 
Polish Academy of Sciences, Wroclaw, 
Poland. 

CRYSTAL STRUCTURE OF SOLIDS 
CAN NOW BE PREDICTED 

Using only the atomic number as input, 
MMRD Faculty Senior Scientist Marvin 
Cohen and graduate student Mingtang 
Yin have succeeded in constructing a 
theoretical model of the crystal 
structure of solids. The accuracy of 
their calculations has been confirmed 
by experimental data to within 
5 percent. Although electronic 
properties of solids are often 
predictable and understood, it had not 
been possible to predict crystal 
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structure. Prototype solids used in 
the investigation were silicon and 
germanium. Cohen and Yin's work is 
the first known successful theoretical 
calculation of the solid-solid phase 
transformation--for example, in the 
case of silicon, the transition, under 
pressure, from the semiconducting 
diamond crystal structure to the 
metallic white tin structure. 
In addition to determining the static 
structural properties, they also have 
succeeded in making the first known 
theoretical calculation of the lattice 
dynamical frequencies--the difference 
between the energy of the atoms at 
rest and when vibrating-- using only 
the atomic number and the atomic mass 
as input information. Recently, they 
have been able to determine the forces 
on the atoms at the surfaces of solids 
and the consequent rearrangement of 
the atoms there. possible 
applications include study of defects 
in solids, complex phase transitions, 
fusion energy research, photovoltaic 
cell design, superconductors, 
catalysis, ~pd other fields. Also 
working ~'Cohen are graduate 
students John Northrup and Pui Lam, 
and postdoctoral research fellow 
Sverry Froyen. Their work has been 
sponsored by DOE and NSF. 

CORROSION-EROS ION-WEAR 
CONFERENCE AT BERKELEY 

ALAN LEVY, MMRD scientific 
investigator in metallurgy, is 
conference chairman for the 
"Corrosion-Eros ion-Wear of Materials 
in Emerging Energy Systems" meeting to 
be held at the Berkeley Marina 
Marriott Inn, January 27-2~, 1982. 
International in scope, the conference 
is presented by the National 
Association of Corrosion Engineers 
(NACE) and is co-sponsored by the 
U.S. Department of Energy (DOE), 
Office of Fossil Energy (OFE) of the 
Office of Advanced Research Technology 
(OART); the Electric Power Research 
Institute (EPRI); ana Lawrence 
Berkeley Laboratory (LBL). 



PHILLIPS APPOINTED TO 
LAB STAFF COMMITTEE 

MMRD 

NORMAN PHILLIPS was appointed to a 
three-year term as member-at-large of 
the Laboratory Staff Committee by LBL 
Director DAVID SHIRLEY, effective 
July 1, replacing MARVIN L. COHEN, 
whose term expired. Phillips is a 
Faculty Senior Scientist in MMRD, 
Professor of Chemistry on the Berkeley 
campus, and former Dean of th College 
of Chemistry. 

WILLIAM A. LESTER, presently LBL 
Associate Director and Division Head 
of the National Resource for 
Computation in Chemistry (NRCC), has 
been appointed to a position as 
Faculty Senior Scientist in MMRD. 
Lester, a theoretical chemist by 
training, has been head of the NRCC 
since 1978. His new appointments (he 
will also hold a joint position as a 
professor in the Chemistry Department 
at UC Berkeley) will take effect upon 

NEW ION TRAP 
(Continued from page 1) 

electrons off the remaining neutral 
particles. 
While theoretical physicists have 
calculated how electron capture 
occurs, researchers previously had not 
been able to study the process in the 
laboratory. 
The same kind of electron capture 
takes place in Tokamak fusion 
containers, causing the temperature to 
fall as neutral particles in the 
plasma lose ions; the success of 
fusion energy depends on maintaining 
temperature above the critical point. 
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PEOPLE 

the closing of the NRCC on 
September 30. 

LUTGARD DE JONGHE, MMRD Staff Senior 
Scientist, chaired the 1981 Gordon 
Conference on Solid State Studies in 
Ceramics held at Proctor Academy in 
Andover, New Hampshire, July 13-17. 
The central topic was "The Science of 
Ceramic Processing." 

GAY BRAZIL is back with MMRD, working 
as secretary to Drs. Muller and Ross. 
Gay started with MMRD in 1974 in the 
administration office, but later 
transferred to Hearst Mining where she 
worked for Professors Fulrath, Pask, 
and Searcy. In J~nuary 1979 Gay went 
to work for Energy and Environment. 
We are happy to have her back. 

PATRICIA PALADINI is a new member of 
MMRD's personnel office. She started 
on Juhe 15, coming from the UCB Office 
of Research Services, where she spent 
three years. 

AWARDS 
HONORS 

and 

Calendar Year 1981 

Five MMRD Faculty Senior Scientists, 
HAROLD JOHNSTON, BRUCE ~~HAN, BRADLEY 
MOORE, and NORMAN PHILLIPS, all 
Professors of Chemistry; and ALAN 
SEARCY, Professor of Materials 
Science, were among UC Berkeley 
professors joining an international 
group of distinguished scientists 
chosen this year as Fellows by the 
American Association for the 



Advancement of Science. Phillips has 
just completed six year's service as 
Dean of the College of Chemistry. 
Fellows of the AAAS are nominated by 
their peers and are chosen by the AAAS 
Council in recognition of their 
outstanding contributions to science. 

GABOR A. SOMORJAI, Faculty Senior 
Scientist and Professor of Chemistry, 
has been named to receive the American 
Chemical Society's 1981 Award in 
Colloid or Surface Chemistry for 
"broad, imaginative,and often 
trailblazing work" in the study. of 
surfaces and surface reactions. 
Professor SOMORJAI has also been 
chosen to present the Mack Lectures at 
Ohio State University this fall. 

JOHN N. PRAUSNITZ, MMRD Scientist and 
Professor of Chemical Engineering, 
gave one of the two 88th Annual UCB 
Faculty Research Lectures. His 
subject: "Disorder and imagination. 
Mixture, entropy, and chemical 
technology." 

Professor ALEXANDER PINES, Faculty 
Senior Scientist and Professor of 
Chemistry, was invited to inaugurate 
the Robert W. Vaughn (memorial) 
Lectureship in Chemical Engineering at 
the California Institute of 
Technology. Professor Pines is an 
internationally recognized authority 
in the field of nuclear magnetic 
resonance, and has pioneered many of 
the new techniques. Vaughn, who was 
killed last year in a plane crash, was 
Professor of Chemical Engineering at 
Gal Tech, and a pioneer in the study 
of the electronic structure of solids 
by nuclear magnetic resonance. 

JOSEPH A. PASK, Professor Emeritus of 
Ceramic Engineering at UGB, and a 
researcher with MMRD since its 
founding in 1960, has been selected 
1981 Outstanding Educator in Ceramic 
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Engineering by the Ceramic Educational 
Council of the American Ceramic 
Society. The award was established by 
the Council "to recognize truly 
outstanding work and creativity 1n 
teaching, in directing student 
research, or in the general 
educational process (lectures, 
publications, etc.) of ceramic 
educators." The award was presented 
to Pask at the annual meeting of the 
Society in Washington DC on May 4. 

Professor Pask came to Berkeley in 
1948 to initiate an education and 
~esearch program in ceramic 
engineering and science. Through the 
years he has served as chairman of the 
Department of Materials Science and 
Mineral Engineering, and as Associate 
Dean for Graduate Matters in the 
College of Engineering. He has 
authored or co-authored close to 
200 papers and received many honors 
including membership in the National 
Academy of Engineering, honorary life 
membership in the American Ceramic 
Society, and the Berkeley Citation. 
He is a Faculty Senior Scientist at 
LBL. 

The 1981 Sosman Memorial Lecture, 
sponsored by the Basic Sciences 
Division of the American Ceramics 
Society (ACS), was presented by 
ANTHONY G. EVANS in Washington on 
May 5. His topic: "Relations between 
mechanical failure and processing: 
Opportunities and misconceptions." 
Dr. Evans is Professor of Ce~amic 
Engineering, Department of Materials 
Science and Mineral Engineering, UC 
Berkeley. A native of Wales, he 
earned his BS in metallurgy in 1964 
and PhD in physical metallurgy in 
1967, both from Imperial College, 
London, England. During 1967-1971 he 
was with the Atomic Energy Research 
Establishment, Harwell. In 1972 
Dr. Evans came to the United States as 
visiting scholar at UCLA. He then 
worked at the National Bureau of 
Standards from 1972 to 1974 and 
Rockwell International Science Center 
from 1974 to 1978. He has more than 



100 technical papers to his credit. A 
Fellow of the ACS, he served the Basic 
Science Division as program chairman 
during 1972-1973 and as editorial 
board representative during 
1977-1978. In 1975 he received the 
Society's Ross Coffin Purdy Award, 
given in recognition of outstanding 
contributions to ceramic literature. 

PAUL L. RICHARDS, YMRD Faculty Senior 
Scientist and Professor of Physics at 
UC Berkeley, has been chosen to share 
the California Scientist of the Year 
Award presented annually by the 
California Museum of Science and 
Industry. Professor Richards was 
cited for his "groundbreaking advances 
in new technologies and their 
applications to experimental 
cosmology. In a classic experiment, 
he showed that the cosmic microwave 
background radiation, believed to be a 
remnant of the 'big bang,' has the 
shape of a blackbody spectrum." 
Professor Richards also received a 
cash prize of $2500. 

The Hirsch-Hagstrom (GREG HIRSCH of 
MMRD and RAY ~GSTROM, now at Argonne) 
quark search at LBL is singled out in 
the July issue of Discover as "perhaps 
the most interesting idea for spotting 
quarks." Hirsch and Hagstrom devised 
a scheme in which several thousand 
tiny droplets per second fall in a 
stream that passes. through an electric 
field. The field causes the droplets 
to fan out into separate streams 
determined by the static charge each 
carries--one, two, or more electrons. 
If a droplet carries a fractionally 
charged particle--a quark--it will 
fall between the streams, on a unique 
trajectory. Discover points out that 
the primary advantage of this 
technique is that "it can sift through 
a great deal of matter quickly. So 
even if free quarks are rarer than 
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Fairbank (William Fairbank of 
Stanford) thinks, this process might 
spot them." 

ALEXIS BELL, who has just been 
appointed Chairman of the Department 
of Chemical Engineering and Faculty 
Senior Scientist in MMRD, was 
presented the 1981 Curtis W. McGraw 
Research Award "for outstanding early 
achievement" at the 89th Annual 
Conference of the American Society of 
Engineering Education, held in June at 
the University of Southern California, 
Los Angeles, for his "extension of 
modern fundamental science to 
important real-world needs." The 
award is sponsored by the Engineering 
Research Council, and consists of 
$1000 and a certificate. McGraw-Hill 
publishers participate in sponsorship 
of the award. 

KENNETH PITZER, Professor of Chemistry 
and Faculty Senior Scientist in MMRD, 
presented a Plenary Lecture at the 
Annual Assembly of Deutsche-Bunsen
Gesellschaft fur Physikalische Chemie 
in Marburg, West Germany, at the end 
of May. His topic was, "The treatment 
of ionic solutions over the entire 
miscibility range." While in Germany, 
Professor Pitzer also gave other 
lectures and seminars at various 
laboratories and universities. 

PAUL RICHARDS, Professor of Physics, 
and Faculty Senior Scientist at MMRD, 
has received an Alexander von Humboldt 
Senior Scientist Award, which he will 
use to support his sabbatical leave at 
the Max Planck Institute for Radio 
As tronomy', in Bonn, from January to 
July 1982. He will do research on the 
infrared properties of solids, and on 
superconducting microwave receivers 
for radio astronomy. 



VISITORS 

Dr. QI-JIE YEN of the Department of 
Chemistry, Nanjing University, 
People's Republic of China, is 
visiting Professor ALEXIS BELL. She 
will stay until the end of the year, 
working on investigations in catalysis. 

KEN WESTMACOTT, Staff Senior Scientist 
at MMRD's National Electron Microscopy 
Center, reports that Dr. JEAN 
LETEURTRE from Fontenay-Aux-Roses, 
near Paris, is visiting as a guest 
scientist for the last half of this 
year to do high voltage electron 
microscopy in metal physics. 

Dr. DONG-SUP DOH, Professor of 
Chemical Engineering at Korea 
University, will arrive soon for a 
one-year stay; He will be working 
with Professor CHARLES TOBIAS on 
research relating to the effect of 
micron-size particles on mass transfer 
to solid surfaces. 

Professor W.J. Plieth of the Free 
University, Berlin, West Germany, has 
just finished a sabbatical visit with 
ROLF MULLER. 

6 

Now working at MMRD in Professor (and 
LBL Director) DAVID SHIRLEY's group 
are Dr. UWE BECKER, visiting from the 
Technische Universitat, Berlin, and 
Dr. EBERHARD UMBACH, from the 
Technische Universitat, Munchen, 
West Germany. Becker, who is with the 
Institut fUr Strahlungs-und-Kernphysik 
at the Universitat, is involved here 
with photoelectron spectroscopy and 
synchrotron radiation. In 
West Germany he has been engaged 
principally in level-crossing 
experiments, with emphasis on the 
transition metals. Umbach, a member 
of the Physik-Department 20 at the 
Universitat, is principally concerned 
with photoelectron spectroscopy of 
clean metals, and absorbate/substrate 
systems. 

Dr. MICHEL FAYARD, Professor of 
Chemistry, University of Paris VI, and 
Director of the Centre d'Etudes de 
Chimie Metallurgique CNRS-Vitry, was 
in Berkeley June 29 - July 9, 
headquartered in the office of 
Professor DIDIER de FONTAINE. His 
visit was on behalf of the Mineral 
Chemistry Committee of the Centre 
National de la Recherche Scientifique 
(CNRS), to contact interested research 
groups for possible future scientific 
exchanges or collaborations. 
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