o, bt
VR84 | A B
71 8¢ \U)‘ ot \M 1755
CENTRAL FILES NUMBER
OAK RIDGE NATIONAL LABORATORY 48-11= (42
RESEARCH SUMMARY REPORT

FOR CALENIYR YEAR 1948

Before reading this document, sign anddte below:

3 & 8..®&
o %X FEBOO DISTRIBUTION:
m m 0
I o 9‘ =
aLsg ’d"w' A, B, Holland, Jr.
NI 11. G, P, Felbeck
12. ¢, E, Canter
13-15%, C, N. Rucker
16. S. C. Barnett
17-18. E, J, Mwrphy
19-25. Central Files

o

—— T

H-h1LG P re 69/
PN

ol 2oy VO

November 12, 1948

1186588 | I,



OAK RIDGE NATIONAL LABORATCRY Thiz documeant ronzistz of __32_‘2__
pages and.. .. 4 fhriires.
RESEARCH SUMMARY REPORT No._Z _of =25¢

_efDcopies, Scrics A2 .

FOR cammmwheRHTG 49y O/fi/gg

Introduction BOX # _ﬁ_—#@éﬁ'

The following is & brief summary of the more important ac-.

complishments in the various flelds of research during the calen-
dar year 1548 st the Osk Ridge National Laboratory. In accordance
with instructions, this report does not include the results of the
vast amount of research and eangineering work relating.directly to
reactor development. The many problems investigated in this general
field required a major part of the time and effort of the Technical
Division, the entire efforts of the Power Pile Division, and appre~
c¢lable asplistance from other Divisiona, It is understood that this
part of the work will be covered in a report under preparation else-
where,

Turing the year much progress has been achleved in carrying out
the regsearch end enginsering development program having to dc with
bagic and applied research., An effort has been made to place more
emphasis on replacing temporary facilities with those of a more
vermanent type, The technicael staff has been strengthened by the
addition of aeveral outstanding acientists. The change in responsi-
bility for operating the Laboratory from the Meonsanto Chemical Com-
pany to the Carbide & Carbon Chemicals Corporation on March 1, 1948,
wag effected with a minimm of interruption in the progress of the
work. The general character of the Laboratory has become of a more
permanent nature and the morale of the employees has heen very asatis-

factory.
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Membsrs of the Lebaratory staff have taken an active and pro-
gressive part in local and national technical meetings and have con-
tributed materially by presenting scientific papers covering the re-
search and development work performed at the Oak Ridge National
Laboratery.

During the latter part of March the Biology Division sponsored
a general meeting in Biology and Medicine. Approximately 120 visi-
tors attended, among whom were many of the country’'s outstanding
spocialiats in Ffields of interest to the Atomic Energy Commission.
Since most of the discuseicns were concermed with unclassified sub-
Jects, many prominent scientistas were present who sre not directly
asgociated with any AEC installation.

A symposium on shielding problems was spconscred by members of
the Technical Division during September. Diacussions at thla meet-
ing were limited to classified subjects; therefore, attendance waa
restricted to those authorized to recelve thias type of information.
Approximately 200 representatives from 42 aites were present.

On September Tth en interesting and informative meeting on low
temperature phenomsna was held in Qak Ridge, sponsored by the Physics
Division, The discussicns were conducted and guided by the most
prominent scientigts who have done extensaive research in this field,

Laboratory Organization

The bagic organization of the Laboratory is composed of geven
resoarch divisions whose activitieg are cconcernmed with the general
fields of Biology, Chemistry, Engineering Development, Health Fhysics,

Metallurgy, Fhysica, and Power Pile Design. These are supported by
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three other divisions whose primary functions are concerned with
routine operations, engineering mointenance and construction, and
industrial medicine.
The organizction of the Laboratory staff moy be briefly out-

lined as followa:

Executive Director - C, Nelson Rucker

Asst., Executive Director - S, C. Bernett

Assistants to the Director - F, P, Baranowski

Edgar J. Murphy
F, C. Vonderlage

Division Dirsctor
Biclogy A, Hollaender
Chenistry D. C., Berdwell
Heanlth Physics K, Z, Morgan
Metecllurgy J, H, Frye, Jr.
Operations L., B. Emlet
Physics A, M, Weinberg
Power File Design#* H. Etherington
Technical M, D, Peterson,

The average number of gcientific and technical employeea at
the Laboratory during the year was TOO, .

In addition to the permanent staff, the Laboratory has the ns-
dlstance and guidance of approximately TS5 prominent scientiats engeged
as Consultants who take on active part in determining the most logical
method of pursulng specific problems. These are ocutstanding technical
men recognized as experts ln various fields of specialization. Among

then may be mentioned:

#The pPower Pile Division has been deactivated and mcst of its merbers

have transferred to the Argonne National Laboratory.
118849l PE——
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Biologx

Consultant

weldon G, Brown

R. M, Boarts

C. D. Coryell
Farrington Danlels
P, H, Evmett

M, Goldhaber
Warren C, Johnson
K. Lark-Borovitz
8. C, Lind

C. G, Niemann

L. W, Nerdheim
¥, Seiltz

E. D, Stiller
J. A, Wheeler
8, Wright

A, J. Vorweld

E, P, Wigner

Poge No. 4

Institution

Univ. of Chicago

Univ. of Tenn.

Mass. Inst. of Tech.
Univ. of Wisconsin
Mellon Inst.

Univ. of Iil.

Univ. eof Chicago
Purdue Univ.

Retired, Univ, of Minn.
Calif, Inst, of Tech,
Duke Univ.

Carnegie Inst, of Tech,
Squibb Inat.

Princeton Univ.

Univ. of Chicago
Trudeau Sanitarium

Princeton Univ,

The work in Cytogenetics hes progressed very setisfectorily.

Some experiments were conducted in ccoperation with Dr. Toblas of

the Donner Laboratory involving the use of the 190 Mev deuteron

beam from the large cyclotron.

These were used to produce chromo-

somal rearrengement in tradescantia microspores., Preliminary re-

sults indicate there is a pronounced effect of ionization distribu-

tion due to the less energetic deuterons since they are most effective

in producing dense ionization.
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The construction of the biological thermal neutron chamber
was completed. It has been calibrated and used for preliminary
teats.

The relative efficlency of seven different wave lengths of
ultraviolet light in producing a given effect on the nucleolus of
the grasshopper neuroblast has been determined and studies of other
wave lengthe are in progress,

The investigation of micronuclear mutation induced by radia-
tion hes been mainly concermed with the inheritance of the mutation
and the comparison of the effects of 250 KV X-rays with those pre-
viously obtained with beta rays from P32, Preliminory experiments
are nov under way to determine if radiation of vaorious kinds has any
effect on this phenomenon.

A series of testa have been started to deternine the modifica-
tions produced by ultraviolet radiation of bruchid eggs in thres
phases of early development. It is hoped that the results of theae
tests will yield information regarding the mechaniem by which the
nodifications nare preduced.

The results of many determinaticns of the rate of photosyn-
thesis and the function of dosage of ultraviolet radiation scenedesmus
indicate that the ability to preduce colonies on an agar-glucosge nutri-
ent medium mixture is considerably more sensitive to inactivation
than are the photochamieal processes.

In rtudyirg the effect of ionizing radintion on living rabbits
i1t was found that the desoxyribonucleic acié production in the bone
marrow is extremely sensitive to this redistion whereas the ribo-

nucleie acid is less so. Tt was found in the irradistion of nucleo-
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proteins in vitre that this material is very resistant to ionizing
rediontion whereas it is very sensltive to ultraviolet light. This
ig in contranat to the isolated sodium thymus nucleate which is very
sensitive tq both ionizing radiantion and ultraviolet.

The work on the studies, separation, and purification of carrier-
fres beryllium has béen conpleoted.

Interesting results have been obtained regarding the use of the
ion-exchange methods for the separaticn of nucleic acid components,

Extensive plans have been formulated for establishing & mouse
genetics farm for studying the long-term effects of radiation on
normaels.
Cheristry

During the past year the work performed by the Chenmistry Di-
vigion hag been primarily concerned with basic resecrch problems in
the general fields of Organic, Inorganic, Physical, and Radiochemim-
try. In addition to the fundamental research, ¢ greet deal of time
and effort hove been devoted to Analybical Chenistry and the develop-
nment of new methods for carrying out analyses of various materials,

The regearch and development work on the processes for recover-

ing uranium from enriched reactors and U233 from irrodiated thorium

has been completed. Chis has made 1t possible to place more emphosis

on the regearch having to do with the chemistry of heavy elements in
solution. A study of the complexes of thorium in aqueous solutions

wag extended to fluocride systews employing extroctions into a TPA-
benzene phase for determination of stebility con:tants of the com-
Plexes., The progran covering the distribution of organic amines and

G
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the effect of thess anines as conmplexing agents for uraniun and
gsolvent extraction was conpleted.

The work on the xenon cross section problen progressed satia-
factorily. The assembly of glass equipment for the lerge-scale
preparation of I135 has been essentially completed. The mechenical
logs of PdIo by hold-up on the plastic funnel has been virtuclly
elintinated by applications of a gilicon dicxide conting to the plas-
+ic surface. Gas counting apparatus bas been calidrated by coinci-
dence counting of Xel33 and Xel3D, Using this result, the calibra-
tion of the ion chamber for asssy of I135 was checked with satis-
factory results. In conjunction with this work, the decay scheme
of T35 nas been investignted, Although severcl nmew facts have
been added it 1s atill impossible to arrange these into aatis-
factory decay schenes,

Exploratory experiments on the separation of fission zirconium
and colurbium from separstions process wastes by adsorption and ion-
exchange showed charcoal to be promising for the isolation of these
fron the Redox raffinate. Considerable research and davelopment work
will be necessary to establish the optimm method.

Considerable work hans continued on the chemical and physicel
modifications of iom-exchange procedures for the separation of rare
earths, including studies of the eluting agents, properties of cation-
exchangers, and opplication of "disjeinted" columns,

The development of the chemical process for extracting Cl from
irradiated beryllium nitride was satisfactorily completed.

Work on the experimental use of cl¥ was concentrated along three

).

general phases; nomely:
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(1} The synthesis of low molecular weight intermediates

containing Clh

(2) 'The study of rezction mechanisnts

(3) The development of analytical procedures.

A dependoble method wos developed for the preparation of one-
gron quantities of spectrochemlcelly pure dysprosium, luteclun,
ytterbium, and gadolinium,

Douteron bombardment of enriched molybdenun isctope specimens
mnde possible the identificetion of new technetium isctopes, char-
acterization of their nuclear propertise, and more definite muss as-
signments ir many cases.

Investigation of the extraction of variocus metzls into benzene.
solutions was extended to a study of lutecium, praseodymium, and
element 61, In eddition, evidence of the effectiveness of TTA ex-
traction for separating hafnium from zirconium was obtained.

Initiel experiments were conducted which were directed toward
the characterization of Balll ag part of the problem of studying the
short-lived fission isotopes with half-lives from fractions of a
ninute to geveral minutes,

In the field of Radilation Chemistry the calorimetric measure-
ments of the energy imparted to various materisls while being sub-
Jected to radiations in the reactor were completed, and work was
initiated to determine the rate at which hydrogen and oxygen combine
at high temperatures when catalyzed by an aqueous slurry of U30g.

Methods developed for the preparation of solutions of heavy ele-
ment and rare earth compounds which are fluid at 77° K for adsorption

spectral studies have ylelded setisfactory results, .
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A geample of tritium gas diluted with normal hydrogen was
analyzed for tritium with the gas density balance and condsnsed
on palladium for use in the beta calorimeter. After calorimetric
messurements of the tritium decay energy, the sample was converted
to water and the heat evolution again measured. Fron these results
and the rate of tritium evolution now being determined it will he
possible to calculate accurate velues for the half-life and average
energy of decay.

The electron microscope and X-ray machine have been success-
fully used in studying the physical properties of several materials
which may have meny applications, For example, the fibrous fracture
surface in extruded beryllium has been examined by electron diffrac~
tion, revealing the presence of foreign material. Although the iden-
tity of this material is still uncertain, it is known to be amorphous
and shows no crystal growth at 800° ¢, Examination of high-fired
beryllis samples by X-ray diffraction leeds to the conclusion that
no cubic zincblende structure is present but a phase of considerably
lower symmetry in addition to the hexagonel phase, Of interest is the
occurrence of this new phase conly in aamplea.from which graphite or
beryllium carbide was not extruded and which were heated at, or above,
2000° ¢,

Reactor irradiation of megnesium, copper, and sluminum has been
found to have nc effect on the width of the X-ray diffraction line
vhereas rather strong effects were cbserved in samples of work-hardened
copper~beryllium elloy, From these and other results for this alloy
subjected to heat treatments it is tentdively concluded that irradia-

tion preduces more distortion on the crystal lattice of hard materiala

1188441 A
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than on soft ones.

The following analytical procedures were satisfactorily de-
veloped or are now under study:

(1) Spectrephotometric determination of aluminum in the

presence of iron

(2) The use of ammonium thioglycolate as & colorimetric

reagent for uranium

(3) Colorimetric determination of selenium with pyrolle

(L) Determination of uranium in the presence of potasaium

dichromate by the thiocyanate method

(5) Colorimetric determination of tellurium with thiourea

(6) Colorimetric method for the determination of zirconiunm

(7} Radiochemical method for plutonium.

The spectrographic determination of the amount of hafnium in
2irconium has been further refined, now pesrmitting analyses over the
range 0,065 - 8.0%,

During the past year the number of chemical analyses nade for
the various technical groups spmounted to an average of about 11,000
par month,

Metallurgy

Congtruction of the metallurgical laboratory and the installa-
tion of the major 1tems of equipment have heen completed, This labora-
tory is equinped with excellent facilities for the melting and casting,
mechanical working and heat treating, physical and mechanical testing,
and metallographic exanination of metals and alloys of wide interest,
Adequate health hazard safeguarde have been designed and are now being

inatelled, Upon completion of this installation an extensive program
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of fundamental and applied research om uranium, beryllium, and
zirconiun and their alloye will be instigated.

Preliminary studies have been made on the effect of thermal
gtresses on the dimensional inetability of uranium. In connection
with these studies, special apparatus for inducing thermal stresses
in slugs sinmilar to those experienced in the Hanford reactor have
been designed and constructed and preliminsry tests started,

The investigation of the effect of radiation on metallurgical
reactions is well underwzy., With the expanded facilities this study
will proceed at a greatly increased rats,

Physics

Considorable work has been done in studying the physics of
solids as related to the changes in physicnl properties produced
when subjected to intense rodiation., Some of the studies were de-
signed to investigete the cause of the blistering of slugs in the
Hanford operating units. This phase of the work is still under in-
vestigation.

By comparing similar samples with different Al-U ratios it was
possible to ascertain that the fraction of atoms fissioned determines
the magnitude of the change in the thermal conductivity independent
of original Al-U ratlos, Results indicate that the electricael con~-
ductivity changes; on the other hand, it seemed to depend on the
state of agglomsration of uranium in the alloy., It appears that a
homogeneous mixture of uranium is more susceptible to damage thar &

mixture in which uranium is segregated in amall particles.

AEE——
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Crystal disorder has been produced in the orderly arrange-
ment of Cu-Au alloy by neutron bombardment. Similar changes in
reslatance hove been found in Cu-Be alloy. Marked hardness in-
crenses following neutron bombardment were found in stainless
steel, monel, and kovar,

The release of radiocactive gas from irradiated Al-U alloys
at temperatures between 200° C and 500° C has been meesured. Om
the basis of daota determined thus far it appears that Kr85 is re-
leased at s meximum rate st a temperature of 250° ¢,

An effoctive method of calculating the critical mess in the
system with finite reflector has been developed. The scheme which
is applicable if core and reflector have similar slowing down proper-
ties involves an application of the fundapental thecren of pile theory
and expangion of characteristic functions.

Various processes involving purely electromagnetic interaction
between a ligquid drop nucleus and a charged particle have been studied.
Auoong these are meson-induced fission, electron-induced fission, and
capture of a negative meson with enigsion of gomma radiation.

A rew method of sclving time dependent quontum mechanical probv-
lems has been developed, The technique involves an expansion of the
time dependent wave function as & Fourier transform in solutions of
the correspopding time independent problem.

Significant resulta have been obtained in the development of
solid scintillation counters. It was discovered that anthracene
and napthanlene will count fast neutrons and alpha particles. The
effect of temperature on pulse aizes produced with this type of

counter has been studied. The results show that napthalene pro-
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duces o greater pulse height increase thon anthracene ess the
tempersture is lowered, which is in accordance with expectations.
Alkoli halide and anthracene counters have been compared. Larger
pulges are produced by the alkali holides than by the anthrocene;
however, the duration of the light flashes and, therefore, the
regolving time, is longer. Extensive studies of the mechanism

of Geiger counter discharge indicete that electron collection
plays an inportant rcle in the discharge when the counter voltage
is well above the threshold value.

A change 1n the scattering of polarized X-rays from a scat-
torer caoused by on AC nagnetic field has been investigated using
gaome raye from Aul%9T. Although the experiments are not entire-
ly consistent, thers seems to be sone evidence theat an AC field
does increape the escattering of polarized gamme rays from a scat-
terer.

Considerable work has been devoted to theoretilcal studies
having to do with the problem of lining up nuclear spins in low
temperatures at high magnetic fields.

Coincidences between decay beta particleg and protons have
been observed in neutron decay experiments, The coincidence rate .
i1s lower than would be expected from the single counting rate,

A speclally prepared highly purified apecimen of zirconiunm
(almost hafnium free) was found to have a alow neutron capture
cross section of aspproximately 0.4 barns, of which 0.15 barns is
attributable to the residual boron impurity. In view cf thls re-
sult and the fact thet 2irconium hns very good physical and struc-

tural properties it appears very attractive as an almost idenl
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material for constructing essenticl reactor components. For equael
strength it hos a cross section only about one-fifth as large as
thet of aluninum.

The first successful Lauve pattern of neutron diffraction
from crystals hag been obteined. The blackening of the photo-
graphic plate was achieved by backing up the plate with indium
which emits beta particles following the neutron capture. This
technique has proved quite useful in studying other problems.

Transmission menpurements with the neutron crystal diffrac-
tion apparatus hnve been made on cobalt and hafnium, There are
strong resonances in hafnium at positions where zirconiun is al-
leged to have wenk rescnances, It ia practically certain that.
the original zirconium resonances were due to hnfniuﬁ impuritises.

An absorption resononce of 0.5 &V, of at least 1700 barns,
hag been found in very pure Erp03. Results of measurements mado
on coherent scattering cross section of N458 indicate a valus of
26 barns., This is in agreement with the value obtained from
powder diffraction studies,

The general problem concerning capture gommn ray work has been
conducted along three lines; namely:

(1) Measuremsnt of capture gamma rays from Cl by production

of pairs in a cloud chamber with Fb radiator

(2) 8Study of capture gamma rays with a crystal counter

{3) Photographic plate studies with DoG impregnated plates,

A series of criticality experiments have been completed, In
the courge of the work studies were carriesd out uaing as reflectors

water, P-9, lead, aluminum, beryliium, and graphite. The adequacy

1188502 N
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of cadmium and thorium safety rods slao has been demonstrated, and
the hent generated by the gamms rays in the proposed experimental
holes has been measured,

Training Activities

The Practice Training Program for visiting trainees andthe
Resident Graduate Progrom for employees in cooperation with the
Qak Ridge Institute of Nuclear Studies {ORINS) and the University
of Tennessee were continusd during the year., DPolicles for parti-
cipation of employees in the letter were eatnblished and procedures
to allow credit for advanced degrees were formulcted.

Severzl new programswere instituted, including the Graduate
Training Program and the Professional Health FPhysics Training Pro-
gran. The Laborntory assisted ORINS in the conduct of its Radio-
isotopes Techniques School by loaning prrsonnel and equipment for
instruction purpcees, The Tralning School Division was discon-
tinued in April and similar activities were conducted by the separate
Divisions and coordinated through the Executive Director’s office as
a gtaff function.

The Resident Graduate Program provides graducste university
training for employees who were, in some cases, working toward an
advanced degree. Classroon work was provided by the University of
Tennessee at Osk Ridge with opportunities to apply laboratory research
work at Oak Ridge National Laboretory towsrd thesila requirements, Ap-
proximatsly 50 employees attended these classes during the winter and
spring guarters with 70 enrclled in the fall quarter, ¥Five employees

are now engaged in theais research at the Laboratory,
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A course, The Introduction to Nuclear and ?ile Physics, was
conducted at the Labormtory with an enrollment «f approximetely 90
employees. This was a closa conducted to furnish fundemental scien-
tific information to be applied to on-the-job training for technical
personnel.

The Graduate Training Progranm estoblished im April previded for
graduate gtudents enrolled in universities to be jiominated by the
ORINS for employment at the Laboratory. Conditions of employment
allow assigment of work to permit simultaneous corpletion of thesis
requirements for the Fh.D, irn cooperation with repriasentatives of
the applicant's univerasity, Three nominations were .mbnitted by
ORINS during 1948, One wos accepted and two cre pending acceptance
of an employment offer,

The Professional Heclth Physics Program wos startud during
the year. Arrangements wers formnlly made in October aad begin-
ning on November lat ten AEC fellowship recipients begar a year's
training, including besic physics and professional health physics
clagarcon work combined with extensive instrument and pri.ctice
field training. The need for such axperience is very great and it'
is hoped it can be expanded in the near futurs.

During the year the Practice Troining Program was continued,
This progran 1s geperal in nature and designed to serve miscellaneous
end urgent requests from various agencles including the AEC, Army,
Navy, Chemical Warfare Service, Public Health Service, univeralties,
agd industry. The trainees came ot lrreguler intervals for unspeci-

fied periods of training. The total number in thlas category is
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approximately 75, of whom about =25 were agaigned for training in
the Realth Physics Diviasion for periods ranging from two weeks
to a year.

Instrumentation

4 great deal of effort has been expended toward the improve-
ment of the existing radiation instruments for use In routine
monitoring and general research work. Included in this part of
the general program were the following major activities:

(1) A critical study of existing radiastion instruments and

inatrumentation needs

(2} Electrical and mechanical development of froposed instru-

ments

{3) Production design engineering and specification writing :

(4) Design, developing, and testing instruments for the

'high flux reactor.

Specifications have been written and contractual negotiations
arranged for the development and production of a number of oscillo-
acopes egpecially sdapted to photographic as well ag visual obser-
vation of random pulses with extremely short rise time.

Circuit specifications and better operations have been incor-
porated in the sweep type differential alpha energy analyzer. Several
coincidence circuits have been investigated in the process of develop-
ing circuits with resolution times of 10~7 seconds or less. A simpli-
fled circuit has been developed for use with the flow type proportion-

al chamber, permitting counting of weak beta emitters as well as alpha

G

emitters.
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A specinl electronic instrument has been designed and de-
veloped to measurc the pile period at levels far below the operating
power up to full power. It provides signals which can be used to
actuate shin ond safety rods in such a manner that dangerocusly
short periocds are mever reanched. It has been used successfully
for several months in commection with the operaticn of the X-10
reactor.

An anti-overload amplifier which permits a very wide pulse
height digtribution in associated particle detecting equipment has
been developed. Also, diode tube characteristics have been studied
in an attenpt to increase the sensitivity of certain low intensity
radiation detection instruments.

It has been demonstrated that nany radietion detection instru-
nents can be simplified and their usefulness extended by making use
of the approximately logarithmic rolationship between the grid cur-
rent and plate currents of electrometer tudbes,

The instrunentation problem and the one that required the most
time, effort, and technicel ability was the design and developnent
of instruments for the operation of a high flux reactor. The fol-
lowing electronic circuits were designed and given preliminary tests:

(1) Shim rod control

(2) Safety circuit

{3} Counting rate meter

(4} Period meter

(5) 1Ionization chamber

(6) Electrically operated servo aystem,

118850b
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Regearch Facilities

There have been o number of significant additions to the re-
search facilities and many improvements to existing ones during
the year. Laboratories of a more permanent nature have been con-
structed and equipped for threa Divisions; namely:

{1} Biology

{2) Health Physics

(3) Metallurgy.

The Blology Divigsion took advantage of the opportunity to
renovate and occupy & large permanent type building in the ¥-12
ares. The major part of the building alteration and installation
of equipment has been completed,

Laboratories of a semi-permanent type for the Health Physics
and Metallurgy Divisions were constructed at the X-10 plant. Most
of the egsential equipment for thess leboretories has heen Installed
and in use for several months,

Many items of essential research equipment such as the TOO-ton
extrusion press, forge hammer, rolling mill, swaging mechine, X-ray
tube, polarimeter ultra-centrifuge, ultraviolet microscope, and
electrophoroses machine were acquired during the year.

Other major facilities which were completed or which are under
conatruction are:

(1) Thermal gradient equipment for heat treating slugs

(2) OPf-gas filtration equipment

{3) Solvent extraction experimental facilities

(4) Pile mock-up installation

(5) Redioisotope development and production laboratory
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(6) Chemical waste evaporator.

Publications

The staff of the Laborstory has presented for publication in
scientific and technical Journals asbout 85 papers describing various
phases of the research work accomplished during the year.

In the field of physics a total of 2k papers have been declassi~
fied and published in the open literature. Five of these were con-
cerned with studies on the diffraction of neutrons; four were theo-
?etical papers on nuclear physics; three on instrumentation; and the
remainder covered work on various other phages of muclear physica.

Twelve papers on various biclogical investigations were pub-
lished in sppropraite journals, These were chiefly concerned with
the effects of different types of radiation on living organisms.

Eight articles pertaining to industrial medicine have been
published in various medical and nursing jourmsls, and 1Y having
to do with health phyasics appeared in several sclentific msegazines,

The results of most of the declassifiable research work in
chemistry have been submitted to the leading chemical Journals for
publication. During the year a total of 30 articles wms submitted
and about an equal number were presented at scientific meetings.

In addition to the above-mentioned publicatioms, approximate-
1y 180 classified reports have been prepared and dlatributed to AEC
installations in accordance with the standard distribution list for

technical reports,

Fdgar J, Murphy/ebr

November 12, 1948 _

11868508



