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Brookhaven Conference
MEV Neutron Cross Sections

The conference on neutron cross sections in the mil-
lion electron volt energy region, sponsored jointly by
the ONR and the Neutron Cross Section Advisory
Group of the AEC, was held at the Brookhaven Na-
tional Laboratory, Upton, N. Y. on January 20 and 21,
1953. Its purpose was to furnish an opportunity for dis-
cussion of the progress and problems in this field, par-
ticularly with regard to the cross section needs of the
AEC. About 100 scientists attended, representing all of
the large national laboratories and most of the univer-
sity and industrial laboratories active in cross section
measurements in the United States and Canada.

The program of the conference consisted of three ses-
sions. The first session was devoted mainly to total cross
sections, beginning with a review of the theoretical as-
pects of the problem by V. F. Weisskopf. The general
discussion included descriptions of attempts to extend
the useful range of Van de Graaff generators to lower
energies than those at which they are generally used.
Recent total cross section measurements were reported,
as were some fission and reaction cross sections. Inelas-
tic scattering was the subject of the second session. H.
Goldstein itemized the cross section needs of the AEC,
and H. Feshbach reviewed the present status of the
theory of inelastic and (n, In) reactions. The discus-
sion included the presentation of recent total collision
and inelastic scattering cross section measurements and
elastic scattering angular distributions, a report on a
study of background problems in inelastic scattering
work, and a report on some measurements of the gamma
radiation arising from inelastic scattering. The problem
of neutron detection and instrumentation was discussed
in the third session. A review of the possible methods
of neutron detection was presented by C. 0. Muehl-
hause and several new ideas were described in detail.
The problem of obtaining pulsed neutron sources was
discussed during the general discussion, as was the use
of various detection schemes including He3 proportional
counters, Li-containing scintillators and diffusion cloud
chamber. An application of the alternating-gradient
strong-focusing principle and an application of the
Ranger method were also presented.

Recent measurements of total cross sections in the
million electron volt region have indicated that some of
the theoretical concepts developed over the past ten or
fifteen years must be modified. V. F. Weisskopf, of
MIT, reviewed the current status of the theory and dis-

cussed the consequences of relaxing the requirement of
strong interaction of the neutrons with nuclear matter
immediately upon entrance into the nucleus. The strong
interaction theory predicted that the total neutron cross
sections would be smooth functions of the nuclear
radius. By assuming a mean free path in nuclear mat-
ter of about two or three times the nuclear radius (for
.4~100), the theory can be brought into agreement
with the recently discovered maxima and minima in the
variation of total cross section with energy. The de-
pendence of the mean free path on energy and the
problem of explaining resonance structure with the new
model were discussed.

The recent work at Argonne and at Duke on extend-
ing the useful range of Van de Graaff generators down
in energy to the region of one to ten kilovolts was de-
scribed by A. S. Langsdorf, Jr. and H. W. Newson. The
use of additional shielding and highly efficient (—10%)
detectors made it possible to use the low energy neu-
trons scattered at large back angles. D. J. Hughes, of
Brookhaven, described the extension of pile neutron
velocity selectors upward in useful energy range to over-
lap the lowered Van de Graaff range.

Cross section work done with Van de Graaff genera-
tors was described by several experimenters. Several re-
cent total cross section measurements in the region from
one to twenty Mev were reported by R. L. Henkel, of
Los Alamos. Many new resonances were found. A study
of the 258-kev peak in Li" was described by C. L. John-
son, of Oak Ridge. Oak Ridge measurements of the
angular distributions of neutrons scattered by nitrogen
were also presented. Measurements in the region from
100 to 700 kev made at Bartol were discussed by S. C.
Snowden.

Fission cross section measurements of uranium 234
and 236 were described by W. M. Good, of Oak Ridge.
An extensive study of (n, p), (n, a) and (n, In) cross
sections at 14.S Mev was reported by E. B. Paul, of
Chalk River. His results were compared with theory
and disagreements noted.

C. W. Zabel, of Los Alamos, described some measure-
ments, made by N. Nereson and S. Darden, of total
cross sections from 3 to 13 Mev. Neutrons from a fast
reactor were used and an energy resolution of about
10% was obtained.

The unclassified cross section needs of the AEC
shielding studies and reactor studies programs were
outlined by H. Goldstein, of NDA, at the beginning of
the second session. For shielding studies the needs in-
cluded total inelastic scattering cross sections and the
energy distribution of the emitted gamma rays, differ-
ential elastic scattering cross sections in light elements,
and the gamma ray spectra from neutron reactions.
For reactor studies the needs included energy distribu-
tions of inelastically scattered neutrons and fast neu-
tron absorption cross sections.

Sphere techniques for measurement of total collision
cross sections (total minus elastic scattering) were de-
scribed by several Los Alamos experimenters. R. C
Allen reported on results with neutrons from 0.2 to 1.7
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Kodak reports to laboratories on:
super infrared sensitivity . . . a reduction in the price of excess C13 .

checking precision gears . . . solving the record storage problem

Infrared sensitizer

The granules in the vial above rep-
resent a very significant advance in
man's kit of tools for examining the
nature of the physical universe. It is
a new Kodak sensitizing dye for
infrared-sensitive plates. We have
no need to exaggerate its impor-
tance. For studies on, say, the main
helium emission line at 1080 mji., it
gives the 200-inch Hale Telescope
on Palomar Mountain as much
space-penetrating power as a fan-
tastic 900-incher would have had a
year ago. (Thermonuclear reactions
involving helium are, for better or
worse, very interesting these days.)

We do not sell Kodak sensitizing
dyes as such, but you get the new
one now in Kodak Spectroscopic
Plates and Films of Class Z sensiti-
zation, wherein photographic sensi-
tivity goes out to 1200 nrn—farther
than any other sensitizer commer-
cially available. The spectral distri-
bution of sensitivity remains the
same as before, but it has been re-
ported that where the previous Class
Z sensitization required a 4-minute
exposure, the new one requires only
12 seconds.

Kodak Spectroscopic Plates and Films
of Class Z and other sensitizations—in
many emulsion types and many sizes—
are sold by the Kodak Industrial Dealer
in your locality. It is advisable to get in
touch with Eastman Kodak Company,
Industrial Photographic Division, Roch-
ester 4, N. Y., before placing an order.

We've recently cut the price of Bar-
ium Carbonate from $400 per gram
of excess C13 to $160 per gram. This
is very special barium carbonate.
Sixty to seventy percent of the car-
bon atoms in it are of the C13 spe-
cies, as compared with the 1.1%

abundance of this species of carbon
atom ordinarily encountered wher-
ever carbon occurs. We ask pur-
chasers of it to specify not how
much barium carbonate they want
or even how much C13 they want
(there is, of course, plenty of C13

all about you), but the weight of ex-
cess Cli desired. To people equipped
with a mass spectrometer and en-
gaged in tracer studies where radio-
activity is a nuisance, it will also be
gratifying news that we have slashed
prices on the other three C13-en-
riched Kastman Isotope Concen-
trates as well.

If you're interested in the iletuils on
Barium Carbonate {Eastman C^-6020),
or other Eastman Isotope Concentrates
of C13 or N15, write to Distillation
Products Industries, Eastman
Organic Chemicals Depart-
ment, Rochester 3, N. Y.

Gear testing

The Kodak Conju-Gage Gear
Checker is purely a mechanical de-
vice. It has little to do with photog-
raphy, optics, chemistry, electrons,
x-rays, or crystal structure. Its func-
tion is to determine how well a gear
works. (We got into this sort of
thing through building fire-control
equipment.)

A gear's job is to transmit angu-
lar motion uniformly from one shaft
to another. The precision with
which it accomplishes this task can

be tested by measuring variations in
center distance when the gear is run
with a master of known accuracy.
There's the rub. If the gear you are
interested in must be of the highest
obtainable accuracy, what will you
use as a master? Naturally, we

wouldn't ask the question if we
didn't know the answer. It is a
Kodak Conju-Gage Worm Section,
which resembles a rack and is pro-
duced by thread grinding, a process
not subject to the accuracy limita-
tions that come into play on a cir-
cular gear. The Worm Section and
the instrument we build to use it
might interest you if you have any
gear worries.

There's mure to the gear art than
meets the eye of the casual observer. As a
gentle introduction to this lore, we can
send you "A Practical Approach to
Gear Quality" and "The Kodak Conju-
Gage Gear Testing Principle." Both are
free from Eastman Kodak Company,
Special Products Sales Division, Roch-
ester 4, N. Y.

New microfilmer

If you have not yet taken effective
steps toward an orderly solution for
the vexing problem of laboratory
record preservation, we have a con-
crete suggestion—the Recordak
Junior Microfilmer. A new model
went on the market this year at
$1550. This may seem like a stiff
outlay for a device that will never
point to new directions in scientific
insight. But picture the peace en-
veloping the administrative mind
secure in the knowledge that every
notebook page, every table of data,
every scrap of significant luncheon-
table doodling, in a project involv-
ing many hands and many months,
is safely captured in a small reel of
16mm film. The new microfilmer
not only does the photograph)
(36:1) but also projects the finished
microfilm back(l :34). It takes docu-
ments up to 9l/i" by 14", and by a
twin-lens system lays each successive
pair of images side by side on the
film. Reel length is 200 feet, but
shorter lengths can be removed for
processing at any time. Projected
image quality is good enough for
photocopies on Kodagraph Pro-
jection Paper.

The new Recordak Junior Microfilmer
is demonstrated and sold by the Rec-
ordak Corporation, a subsidiary of East-
man Kodak Company, with offices at 444
Madison Avenue, New York 22, N. Y.
If your microfilming requirements are
not of a continuing nature, you may wish
to rent one for $25 a month.
All prices quoted are subject
lo change without notice.

This is one of a series of reports on the many products

and services with which the Eastman Kodak Company and

its divisions are . ..serving laboratories everywhere



30

CLASSIFIED ADS
Single insertion $20.00 per inch
Twelve insertions in one year.$18.00 per inch

Phyiici Today, Classified Ad Depart-
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POSITIONS OPEN

TRANSISTOR DEVELOPMENT

Physicists—Electronic Engineers
Metallurgists—Physical Chemists

Openings in semi-conductor physics, circuit and
component development and crystal technology.
Engage in the challenging field of transistors with
a company which has experienced research groups
established in Metallurgy, Chemistry, and Elec-
tronics.

Personnel Department,
P. R. MALLORY & CO., INC.,

Indianapolis 6, Indiana

R E S E A R C H A S S I S T A N T S H I P S
Ph.D. candidates in chemistry and M.S. candidates

in chemistry, electrical engineering (Electronics), chem-
ical engineering, physics and geology are wanted by
the Institute of Science and Technology, University of
Arkansas, Fayetteville, Arkansas.

These positions provide part-time research duties
with time for academic work toward advanced degrees.
Stipends are up to $2,150 for 12 months. Nonresident
fees are waived.

W. W. GRIGORIEFF. DIRECTOR
Institute of Science & Technology. University of Arkansas

TECHNICAL EDITOR
For Electronics Laboratory in New England city. Graduate
in electrical engineering or physics preferred, 3-5 years ex-
perience. Must be able to check, copy-edit, rewrite and set
up technical manuscripts, progress reports, etc. Box 653B,
57 East 55 Street, New York 22, New York.

PHYSICAL CHEMISTS AND PHYSICISTS FOR RE-
SEARCH WORK ON DETONATIONS AND STRONG
SHOCKS. REPLY BOX 453A, 57 East 55 Street, New
York 22, New York.

TO PURCHASE—Laboratory Equipment anil Apparatus needed
by physics laboratory. New or used, good condition only. Write
to Dr. Render Tuan, Tougaloo College, Tougaloo, Mississippi.

Mev obtained with a Van de Graaff generator. Fission
detectors were used. Work done with fission neutrons
and fission detectors was described by R. E. Carter.
Energy distribution studies with 14 Mev neutrons, pre-
sented by G. M. Frye, showed a low energy tail which
might be ascribed to (n, 2n) reactions.

The finding, at MIT, of an inelastically scattered
group of neutrons in iron at about 0.9 Mev was re-
ported by P. Stelson. The number of tracks was very
small and the statistics consequently poor. A means of
increasing the intensity by using the H(T, n) reaction,
as suggested by Barschall, was discussed. It will be tried
at Oak Ridge.

The theory of inelastic neutron scattering was re-
viewed by H. Feshbach, of MIT. The Bohr strong in-
teraction model of the compound nucleus was assumed
at the beginning, and the consequences of the new ideas
introduced by Weisskopf in the first session were dis-
cussed at the end. An expression was derived for the
inelastic scattering cross section, assuming the statisti-
cal model holds for the compound nucleus. The depend-
ence of the cross section on the neutron angular mo-
mentum was discussed. The consequences of the (n, In)
reaction on the emitted neutron energy distribution
were described. It was stated that the relaxation of the
strong interaction requirement, introduced by Weiss-
kopf, would not radically change the expected total
inelastic cross sections but would affect the angular and
energy distributions of the scattered neutrons.

An experimental study was described by C. E. Mande-
ville, of Bartol, in which the best geometry for shielding
photographic plates in inelastic scattering experiments
was determined. A paraffin wedge between the neutron
source and the plates was found to be best.

R. E. Day, of Los Alamos, reported on a study of the
gamma rays emitted in the inelastic scattering process.
2.5 Mev neutrons and a scattering ring geometry, with
a Nal-TI detector in the middle, was used. Known
transition gamma rays were found in several elements.
C. W. Zabel, of Los Alamos, described angular distribu-
tion measurements of elastically scattered neutrons.
Very pronounced forward scattering was found.

The properties of fast neutron detectors were re-
viewed at the beginning of the third session by C. 0.
Muehlhause, of Brookhaven. Such characteristics as effi-
ciency, energy resolution, background sensitivity, and
time response were discussed for the classes of coun-
ters using gaseous, liquid, or solid media and using light
quanta or charge as the energy form of the pulse. The
possible use of sound quanta from a piezo crystal was
mentioned. Boron-loaded fast liquid organic scintilla-
tors were suggested as the best all-purpose counter be-
cause of good efficiency, ability to discriminate against
gamma-rays and slow neutrons, fast time response, and
modest energy resolution.

The problem of obtaining pulsed sources was dis-
cussed by several experimenters. B. Jennings, of West-
inghouse, described the use of deflecting electrodes to
sweep the deuteron beam from an electrostatic genera-
tor across the entrance slit of an analysing magnet. The
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use of a deflecting magnet to bunch the pulses and
thereby increase the beam current was reported by
R. C. Mobley, of Duke. The associated scattering and
detecting assemblage for the above two schemes was
presented. A setup similar to that used at Westing-
house was described by C. W. Snyder, of Oak Ridge.
The problem of obtaining pulsed neutrons from the
Cornell cyclotron by means of time bunching was dis-
cussed by J. E. Draper. K. Boycr, of Los Alamos, pro-
posed the use of phase bunching to produce short
pulses from a cyclotron.

The design of a He3 proportional counter for use as
a neutron spectrometer was described by B. J. Toppel,
of Brookhaven. A study of lithium containing solid
scintillating phosphors has been carried out at Oak
Ridge. J. Schenck reported that only a few were
promising. The best results were obtained with lithium
iodide activated with europium. The use of a diffusion
type cloud chamber for survey work in inelastic scat-
tering was discussed by W. B. Fowler, of Brookhaven.
A resolution of 30c'c was obtained.

An application of the new alternating-gradient strong-
focusing principle at Minnesota was described by J. H.
Williams, who concluded that the principle was easy to
apply and worked beautifully. D. A. Cowan, of Vander-
bilt, suggested the use of the Ranger method of Hill as
a low efficiency, low background neutron spectrometer.

A complete account of the proceedings of the con-
ference can be found in the Brookhaven Conference Re-
port. BNL-224.

Murrey D. Goldberg
Brookhaven National Laboratory

Ionizing Radiations
Seminar at Evans Signal Lab

A Seminar on the Effects of Ionizing Radiations,
sponsored by the Nucleonics Branch of the Signal Corps
Engineering Laboratories, was held at Evans Signal
Laboratory, Belmar, New Jersey, on April 2-3, 1953.
Approximately one hundred persons, including repre-
sentatives from various governmental agencies and in-
vestigators sponsored by governmental research and
developmental contracts, heard a series of fifteen papers
on various phenomena produced by nuclear radiations.
The lively discussions which followed each paper indi-
cated that the purposes of the seminar (to correlate re-
search in allied fields and to provide an opportunity for
the interchange of ideas) were well met.

After a brief discussion of the theme of the seminar
by P. Shapiro, chairman, I. Greenberg of Evans Signal
Laboratory presented "A Review of the Effects of Ion-
izing Radiations." Past developments in this field were
summarized with particular emphasis upon the primary
process involved in the interaction of radiation and
matter, the production of excited atomic states.

Three papers followed on the electrical effects of ion-
izing radiations. J. R. Parker of Radio Corporation of
America, in a paper entitled "Ionization of Nitrogen
and the Rare Gases by 0.06 to 1.25 Mev Gamma Radia-
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PHYSICJST
We are looking for a man with sound scientific training,

preferably a Ph.D. degree, who combines imagination
with good commercial judgment to join a small advance
development group, He will be associated with physical
chemists, electronic and mechanical engineers and will be
called ii|iuii tn present and evaluate ideas for development
into commercial products. Mental flexibility and broad
general interest will be important requisites. The person
we are looking for must be capable of presenting his
thoughts well either in reports or oral form.

Please send us a resume of your qualifications, experi-
ence and salary expected. Replies will be treated con-
fidentially.

CLEVITE BRUSH DEVELOPMENT
COMPANY

Division of Clevite Corporation
3311 Perkins Avenue

Cleveland, Ohio
Operating Units of Clevite Corp. are Cleveland Graphite
Bronze Company, Brush Electronics Company (formerly
Brush Development Company), Harris Products Com-
pany, Transistor Products, Inc.

PHYSICISTS
Research assistantships in optical spectroscopy open to grad-
uate students. Work is acceptable as Ph.D. thesis. Stipend
about $2500.00 per year for halftime appointment. Write to
Physics Department, University of Southern California.

SPKCTKOGRAPHER
Chemistry or physics major or equivalent. To do quantitative
spectrographic analysis on metals and isotopic analysis on en-
riched uranium and uranium alloys. Must be able to set up
procedures for quantitative work. Thorough background es-
sential. Salary open. Location, New England. Box 653,
57 East 55 Street, New York 22, New York.

ENGINEER, for acoustic and audio research laboratory of
progressive manufacturer located in pleasant New York sub-
urban area. Must have good background in loudspeakers,
microphones, transducers, and physics of moving systems.
Challenging opportunity and attractive salary commensurate
with experience and past achievements. Box 653E, 57 East
55 Street, New York 22, New Ynrk.

POSITION WANTED

PHYSICIST OPTICS
Design and computation of optical devices. Research in pho-
tography and motion picture optics. Twenty years exp.,
papers and patents, oulstanding record and ability. Available
on month's notice. Write Box 653A, 57 East 55 Street, New
York 22, New York.
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