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Dr. James L. Lawson, Ph.D., University
of Michigan (1939), served at the Radia-
tion Laboratory, Mass. Institute of Tech-
nology, from 1940 until 1945, when he
joined the staff of the General Electric
Research Laboratory. He has specialized
in studies of high-energy radiation, beta-
ray spectroscopy, and nuclear physics.
Since 1952 he has been manager of the
Electron Physics Research Department.

Uniting scientific skills

Dr. James L. Lawson of General Electric leads
research studies in nuclear and electron physics

As manager of electron physics research at the
General Electric Research Laboratory, Dr. James L.
Lawson is responsible for programs ranging from
nuclear physics to high-temperature electronics and
the study of information theory.

Dr. Lawson’s group, which includes scientists of
many and varied skills, is uniquely able to undertake
research projects requiring versatility, as well as co-
operative effort. An example is the work now being
directed toward the peaceful use of fusion power. In
programs of such broad scope, success depends par-
ticularly on those leaders of research who — as sci-

entists themselves — can understand, encourage, and
integrate the work of other scientists.

While making contributions to his chosen profes-
sion, nuclear physics, Dr. Lawson is at the same time
contributing as a research leader to an atmosphere in
which scientists have the incentives, the tools, and
the freedom to seek out new knowledge.

Progress Is Ovr Most Important Prodvet
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The Effects of lonizin

Determination of the effects of
jonizing radiation in liquid sys-
tems is a challenging problem.
Many physical models of the
liquid phase have been proposed,
and some success has attended
their use. Although short-range
molecular order appears to exist,
complete disorder occurs at dis-
tances substantially greatet than
the molecule size, where the in-
dividual molecules wander
through the system in a random
mannert. This condition, com-
bined with the difficulty of meas-
uring  directly the changes in

hysical and chemical properties
of the liquid molecules, compli-
cates the analysis of ionizing-
radiation effects in liquid systems.

Experimental Techniques

The experimental techniques
usually adopted to study radia-
tion effects are: measurement of
the change of some solute in
solution, or measurement of the
yield of some product formed by
the action of radiation. Analyses
of radiation-formed products can
be used to develop 2 mechanism
for explaining the interaction of
the incident radiation. Several
Van de Graaff® accelerators, in-
cluding those at the University of
Notre Dame and the Brookhaven
National Laboratory, ar¢ present-
ly being used in studies of
liquids under electron or x-ray
bombardment.

Water Studies

One of the best-known 1iquids,
which has received a great deal
of attention from radiation chem-
ists because of its importance in
many radiobiological and radio-

References:

g Radiation 1n Liqui

_ R. H. Fowler,
2. A, O. Allen, Rad. Res. 1, 85,
3, H. Schwartz, J.A.CS. 77, 4960, 1935

Versatile 1-Mev Van de Graaff accelerates
electrons or positive jons and produces
x-rays or neuirons for radiation research.

chemical systems, is water, The
generally accepted result of the
interaction of a charged particle
with a water molecule is disso-
ciation, resulting in the produc-
tion of free H and OH radicals.
These may combine to re-form
water or the molecular products
H,0, andH,, or they may diffuse
from the site of their formation
to react with solute molecules in
solution®. Studies of the kinetic
behavior of these radicals have
been important in analyzing

" many radiation-induced reactions.

A typical experimental method
of studying the effects of these
radicals is to investigate the radi-
ation yieid in the wet and dry
states. This will give the percent-
age of radiation-induced changes
caused by the transfer of radia-
tion energy from the solvent
molecules to the solute. The ad-
dition of scavenger molecules
which compete with the solute

N. B. Slater, Trans. Far. Soc. 34, 81, 1937
1954 -

The pla.ce of the Particle Accelerator
in Basic Research...

d Systems -V

for radicals will give some indi-
cation of the relative reactivity of
the radicals.?

Energy Levels

Since the energy of dissocia-
tion of typical liquid molecules
is of the order of tens of elec-
tron volts, while the energy trans-
ferred from the incident radia-
tion may be many hundreds of
clectron volts, it 18 difficult to
measure the direct effect on the
individual molecules. Although
values of ionization and excita-
tion energy have been extra-

olated from gas-phase studies,
't is not easy to relate the effect
of the molecular binding energy
in the solution to the dissociation
energy. About the best that can
be done is to obtain as uniform
as possible 2 distribution of ra-
diation energy throughout the
system and to assume that all
secondary electrons have the same
probability of interaction as the
primary beam. The yield is then
calculated in terms of the num-
ber of molecules changed pert
unit-energy input. The unit is the
so-called G value which meas-
ures the number of molecules
changed or formed per 100 elec-
tron volts.

Although the analysis of radia-
tion-induced changes in liquid
systems is com lex, great strides
have been made during the past
few years, With the availability of
homogeneons beams of charge
particles from Van de Graaff ac-
celerators, which permit wide se-
Jection of energy and -current
values, it is expected that ever
greater SHCCess will be attained
in the near futnre.

Write for a copy of our new
particle- accelerator catalog.
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Weatherwax’s BOTANY

Superbly illustrated, this practical text
ideally meets the demands of current
educational trends for shorter courses
with broader coverage. It is a concise
presentation of the principles of bot-
any, containing all the material neces-
sary for a one semester course. The
text is divided into two sections—the
first clearly illustrates general prin-
ciples of biology with examples from
the plant kingdom. Emphasis is placed
on the living plant as a tangible ex-
pression of the science, relating it to
everyday life in either a physiologic or
morphologic sense — whichever best
suits the topic under consideration.
The second part is devoted to study of
specific groups of plants. Technical
terminology is minimized throughout.
By PauL WEeaTHERWAX, Professor of Botany, Indiana

University. 509 pages, 6” x 9%4”, with 305 illus-
trations. $5.75. Third Edition!

| SCIENCES

Turner’s
GENERAL ENDOCRINOLOGY

Every aspect of endocrinology is thoroughly explored
and clearly explained in this beautifully illustrated text.
The book is especially designed for advanced college
courses in the biological sciences and for graduate courses.
First, it covers historical background. Then it describes
the experimental and clinical methods used in gaining
knowledge; the interrelations of glandular function; and
the evolution and embryology of all types of regulation
in both plants and animals—auxins, organizers, neural
regulators and endocrines.

By C. Donnerr Turner, Ph.D., Lecturer in Biology, Tokyo Army Education
Center, Tokyo, Japan. 553 pages, 6” x 9”, with more than 300 illustrations on
171 figures. $8.00. Second Edition!

Villee’'s BIOLOGY

All the information a student
should acquire in a college biol-
ogy course is superbly presented
in this text. The major facts and
principles of modern biology are
expertly revealed. Subjects are
explained with a skillful blend of
generalization and rich, descrip-
tive detail. Beginning with a dis-
cussion of the scientific methods
of investigation, the author pre-
sents a total picture of botany
plus the invertebrates and verte-
brates — from cellular function
through body systems. Evolution
and ecology are well presented.

By Craupe A. Viiiee, Harvard University.

615 pages, 62" x 10”7, with 323 illustrations.
$6.75. Third Edition!
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Frobisher— FUNDAMENTALS
of MICROBIOLOGY

This book introduces the student to the 8 major groups of
microorganisms and describes in detail the structure, growth
and habitat of each group. It explains how these micro-
organisms, especially bacteria and viruses, exemplify basic
principles of biology such as reproduction and growth,
metabolism, genetics, variation and mutation. The methods
used in the observation, propagation and study of micro-
organisms are thoroughly explained and outlined in a con-
cise, informative style. These include phase and electron
microscopy, labeled antibodies, tissue culture, selective
methods, ’phage typing and the use of membrane filter
techniques. The role of microorganisms in nature are illus-
trated.

By MarTIN FroBisuER, Jr., Sc.D., Special Consultant, Bacteriology Branch, Com-
municable Disease Center, U.S. Public Health Service; Associate %";'ofessot of Bac-
teriology, Emory University; Formerly, Professor of Bacteriology, Johns Hopkins

University; Professor and Head, Department of Bacteriology, University of Georgia.
617 pages, 224 illustrations. $6.50. Sixth Edition!

West Washington Square

Gladly Sent to Teachers for Consideration as Texts

W. B. SAUNDERS COMPANY

Philadelphia 5
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GLASS ABSORPTION ARICOKL

VARIABLE-RESPONSE RECORDER

CEI.I.S “‘.‘,’;’ 3 I{ [ f T T for densitometry in paper electrophoresis
11 AR
Recording function electrically
adjustable from linear to

logarithmic and trans - ==
logarithmic g
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e Sonsiﬁmy
adjustable from
10 to 200 millivolts

WEE EENE AN INRN1 10000 1001

Makers of Complete Electrophoresus Apparatus

SCIENTIFIC APPARATUS Designed specifically to be used with scanning densitometers for correctly-
Klett-Summerson Photoelectric Colorimeters—

compensated quantitative evaluation of electrophoretic patterns on filter paper
Colorimeters — Nephelometers — Fluorimeters—

Bio-Colorimeters — Comparators — Glass Stand- H;Hﬂﬂiﬂﬂﬂi:i:ﬁ Write for Bulletin #"00 ==
ards—Klett Reagents.

“Also :  Densitometers pH Meters Colorimeters  Fluorescence
Meters Electronic Photometers Multiplier Photometers

HOTOVOLT CORP.

95 Madison Ave. New York 16, N. Y.

Klett Manufacturing Co.

179 East 87 Street, New York, New York

‘ Write for this free 40-page book
HARSHAW SCINTILLATION PHOSPHORS

Presents definitive article on characteristics and properties of scintillation phosphors
with special emphasis on Nal(T1). A general discussion of scintillation counting is
augmented with many appropriate tables, efficiency curves, and typical gamma ray
spectra. Gives specifications and drawings of Har-
shaw mounted phosphors, and lists miscellaneous
other phosphors available from Harshaw. We will
be pleased to send you a copy.

. PLOSPHORS

Also available . . . }
Free 36-page book

HARSHAW SYNTHETIC OPTICAL CRYSTALS

Discusses in detail various Harshaw crystals used for infra-red and ultra-violet S P it ha
optics. Includes many pertinent graphs. Ask for your copy today. = SR

Synthetic Optical Crystals

THE HARSHAW CHEMICAL COMPANY

ARSHAW 1945 EAST 97th STREET « CLEVELAND 6, OHIO

H
‘G_ CHICAGO + CINCINNATI « CLEVELAND « DETROIT + HOUSTON « LOS ANGELES « PHILADELPHIA
HASTINGS-ON-HUDSON, N. Y. + PITTSBURGH
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