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SINGLE SCALE
LOGARITHMIC

RADIATION
SURVEY
METER

e Easy to read meter
¢ Long battery life
e Complete Single Scale Coverage

Model
414

Provides complete radiation measurement from 3.0
to 3,000 mr/hr . . . eliminates scale switching errors

. detects x-ray, gamma and bera radiation, within
*20% art any scale point. Unique l-tube circuit
(Pat. app. for) ...extremely long-life self-contained
battery power supply with ex-
ternal meter-read check . . .
internal constant current source
for calibration .. .single con-
trol knob for simple operation.

For specifications and price
request Bulletin 414-4.

Reps. in Principal Cities —
U.S. and Abroad

Baird Associates- Atomic Instrument Co.
33 UNIVERSITY ROAD, CAMBRIDGE 3B. MASS.

Scientists for basic research

Physicists, Physical Chemists &
Physical Metallurgists

E HoNEYWELL Research Center offers physi-

cal scientists with graduate training or equiv-
alent experience the opportunity to do funda-
mental research in semiconductors, solid state,
and magnetic and dielectric materials. You will
be encouraged to participate in planning the
research program and to publish results of your
individual research in professional journals, Typi-
cal of the topics of interest:

» electric conduction and electron scaltering
mechanisms ® imperfections * infrared * surface
studies * band theory of solids * Fferrites and
ferromagnetic alloys ® high temperature materials
¢ radiation damage ¢ thermodynamics and differ-
ential thermal analysis * thermoelectric properlies
* axidation studies

If you are inferested in a career with a company
whose sound growth is based on research, send a
résumé to Dr. Finn J. Larsen, Director of Re-
search, Dept. PY-12-236, Honeywell Research
Center, Hopkins, Minnesota.

Honeywell
Tt i Coatrals-

eetines

Resonance Absorption Conference

MORE than fifty reactor physicists met at Brook-
haven September 24-25 to discuss resonance ab-
sorption of neutrons in nuclear reactors. Four sessions
were held with an average of six papers per session.
This leisurely program permitted the full discussion and
interchange of ideas so often lacking at large meetings
of the professional societies.

The importance of the quantity p, called the resonance
escape probability, has been recognized since the earliest
days of reactor technology. Briefly, p is the probability
that a fast neutron born in the fission of say U2
escapes radiative capture in the many resonances in the
capture cross section of U2®8 as it slows down to thermal
energies. At present, there are at least 18 known reso-
nances in U238 in the energy range from 1 ev to 500 ev
and it is expected that resonances continue to occur, at
approximately uniform intervals, with increasing reso-
nance width until they are “washed out” at about 10* ev,
As neutrons slow down past this energy region, it be-
comes essential to avoid capture in these resonances,
which serves only to remove neutrons which could po-
tentially cause thermal fission in U225, One of the tricks
which may be employed to this end is to lump the
uranium in the moderator—this has the effect of sepa-
rating the neutrons from the uranium while they are
being slowed down, so increasing the escape probability.

An early and fundamental, though simplified, analysis
is due to E. P. Wigner. His work gives what might be
called the Western recipe for calculating the resonance
escape probability in a lumped lattice: it turns out that
p can be written as an exponential whose argument is
proportional to the ‘“effective resonance integral” of
U=28, In Wigner’s theory this latter quantity may be ex-
pressed as the sum of two terms: one of which expresses
that part of the capture in U238 which occurs at peaks
of the resonances and is therefore confined mainly to
the surface of the lump, the other of which expresses
that part of the capture which takes place at the higher
energy, border resonances or in the wings of the lower
resonances and is distributed more uniformly through
the volume of the Jump, These two components of the
resonance integral, apart from their proportionality to
mass and surface, depend only upon the cross sections
of the fuel atoms and the general character of the
slowing-down process. Thus, when they have been tabu-
lated for a particular fuel, calculation of p for a variety
of reactor systems is made possible. Two major goals
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for experimental physicists present themselves, then—
the determination of the surface and volume terms, and
the direct measurements of  in a reactor lattice—and
these are reflected in the following sampling of papers
given at the conference.

W. E. Niemuth of Hanford showed measurements of
p in Hanford-type lattices (natural uranium, graphite
moderated), Similar measurements in slightly-enriched
uranium, light water moderated lattices were reported
by D. Klein of Westinghouse Atomic Power Division,
and C. G, Campbell of Harwell. Although the techniques
are at hand, there is still some question (and this stimu-
lated considerable discussion) as to the interpretation of
measurements such as these: for example, the effect of
absorption in the resonance region which may also take
place in U*%%; here a neutron can cause fission, however,
and is thus not necessarily lost to the chain reaction.

H. J. Kouts (Brookhaven) presented an analysis of
all available measurements of this type in this country
and abroad which indicated (working backwards from p
to the effective resonance integral in U238) that the co-
efficients of the surface and volume absorption terms
obtained in this manner may disagree with those ob-
tained by direct measurements in uranium. In particu-
lar, some bulk reactor measurements seem to imply
smaller volume and greater surface capture than the
direct measurements on uranium. The cause of this
discrepancy is not clear at this moment. B. I. Spinrad
of Argonne National Laboratory gave a paper touching
on these and other problems in the interpretation of
these measurements.

Papers treating the theoretical and calculational side
of the problem of resonance escape emphasized the in-
creasing concern of physicists for the validity of the
simple formulas. Attempts to refine the calculations of
resonance integrals, using in some cases the rigorous
transport theory as a starting point, have been made
recently by N. Corngold (Brookhaven), H. Neumann
(Hanford), S. Stein (Westinghouse Atomic Power Di-
vision), and G. Stuart (Hanford). J. Chernick and K.
Spinney of Brookhaven reported on recent work aimed
at setting quantitative limits on the accuracy of con-
ventional calculations and at formulating the theory in
terms of geometrical “escape probabilities”.

A number of papers and much discussion dealt with
a new analytical tool for reactor theorists, the “Monte
Carlo” technique used in conjunction with high-speed
computing machines. Papers were given by R. D. Richt-
myer (New York University) and S. Stein (Westing-
house Atomic Power Division) in which the technique
was applied to the determination of p in slightly en-
riched uranium-light water lattices, and by D. St. John
(Savannah River) and J. Sampson (Knolls Atomic
Power Laboratory) who studied heavy water moderated
systems and graphite lattices, respectively. At present,
these calculations fall just short of the desired accuracy.
With faster computing machines (which permit a larger
number of neutron histories to be sampled) they are
quite promising.
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OPERATIONS

RESEARCH

Incorporated

Offers important opportuni-
ties to physical scientists with
creative research abilities who
are interested in.........

Creating, improvising, and
adapting methods of scien-
tific analysis for complex
industrial and military opera-
tions

Sharing in the growth of a
company managed by and for
SCIentOtE v i s saiels o 5 winara

Enjoying an atmosphere of
professional freedom, inde-
pendent creativity and im-
mediate recognition . . .. ..

The social, recreational and
intellectual advantages of liv-

ing in the metropolitan area
of Washington,D.C........

Joining a young aggressive
team of Physicists, Physical
Chemists, Mathematicians
and Engineers with varied
backgrounds in theoretical
and experimental research
who are now solving challeng-
ing and important problems
in industrial and military
operations research . ......

You are invited to send
yourinquiryorresumeto

OPERATIONS RESEARCH, INC.
8485 Fenton Street
Silver Spring, Maryland
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POSITIONS OPEN

Progressive Independent Laboratory
engaged in
Government and Industrial Research
has openings on its staff for young men with
training in
PHYSICS AND ELECTRONICS

Unusual opportunities for advancement and learning. Present re-
search activity includes work in phosphors, photoconductors, magnetic
materials, ferroelectrics and semiconductors, There are application
studies in the fields of television pick-up devices, electrostatic photog-
raphy and infra-red detection

If you would like to work in these challenging fields in a small,
close-knit organization in which your advancement depends only on
your own abilities, please contact

HORIZONS INCORPORATED
2905 East 79th Street
Cleveland 4, Ohio

UNIVERSITY OF MIAMI
MARINE LABORATORY

Physicists or Electronic Physicists with interest
and experience in acoustics are needed for re-
search in underwater sound transmission and re-
lated sonar problems. Faculty status. Excellent
working conditions. Occasional periods at sea on
well equipped research vessel. Future prospects

excellent, Address:
Director, The Marine Laboratory
UNIVERSITY OF MIAMI
Coral Gables, Florida

FACULTY POSITION. Associate Professor with
Ph.D. in physics and at least seven years of college
teaching experience. Salary $6000 for nine months,
plus $1500 for the summer session of nine weeks.
Summer work will probably be available two sum-
mers out of every three. Start September 1, 1957,
H. E. Ruff, Head, Department of Physics, Louisiana
Polytechnic Institute, Ruston, Louisiana,

OPENING

For a responsible individual as Assistant in Radiology
for work in Isotope Laboratory. Academic appointment;
research opportunity; minimum salary $5,500. Mini-
mum requirements: B.S. in Physics. Some experience
desired. Submit replies to Walter S. Moos, Ph.D., De-
partment of Radiology, University of Illinois, 840 S.
Wood Street, Chicago 12, Illinois.

POSITION WANTED

Physicist, Ph.D. experienced teacher desires full professor-
ship or chairmanship; available Spring or Fall 1957. Box
1256, Physics Today, 57 East 55th Street, New York 22,
N.Y.

A highlight of the conference was an invited paper
by Prof. Wigner, Reference has already been made to
the Wigner formulation of resonance capture in terms
of surface and volume absorption. In particular the cap-
ture can be expressed in terms of the surface to volume
ratio of the lump. For cylindrical rods, then, there is a
dependence on !, where r is the radius of the cylinder.
Russian work has recently appeared in which, starting
from a point of view apparently quite different from
Wigner’s, a similar expression is derived, but with a
dependence on r! Wigner pointed out that in his
formulation, a similar dependence (on r!) results in the
case of very thin rods. For somewhat thicker rods,
whose dimensions are those of practical interest, both
the Wigner and the Russian expressions fit experimental
data reasonably well, although the Wigner theory seems
to be based on sounder grounds, since it does not neglect
the moderating effects of uranium. Experiments that
have been performed in the US and the USSR to
elucidate these effects seem to give contradictory results.

The after dinner speech on September 24 was given
by A. M. Weinberg. With charm and lucidity he dis-
cussed the state of reactor physics in the West. One of
the most hopeful trends to be noted was the increasing
cooperation among reactor physicists throughout the
free world; the present conference as a matter of fact
heard one Swedish and two British papers, and had rep-
resentatives from Canada and Harwell present.

There was general agreement by those present that
the meeting was a success. Such small meetings seem to
be quite common in many branches of physics now that
the professional society meetings have become so large
and unwieldy, and it was generally agreed that the
Brookhaven conference should be followed by others.

A final word of appreciation to Jack Chemick of
Brookhaven is in order. The concept and success of this
conference were due to him and his efforts were duly
appreciated by those present. Marietta Kuper, also of
Brookhaven, took capable charge of the many details
which insured a smooth meeting and the comfort of
the visiting participants.

R. Sher and N. Corngold
Brookhaven National Laboratory

National Biophysics Conference

STEERING committee of some fifty scientists,

representing various aspects of biophysical re-
search in the United States, has organized a national
biophysics conference to take place in Columbus, Ohio,
March 4-6, 1957. The conference will encompass stud-
ies which employ the approach of physics in biological
measurement and theory, at levels of organization from
molecules and cells to complex systems and psycho-
physics, The program is expected to include twelve in-
vited papers related to different biophysical fields and
a large number of contributed papers. The program
committee is under the chairmanship of Samuel A. Tal-
bot of the Department of Medicine at Johns Hopkins
Hospital in Baltimore. Scientists with biophysical inter-
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