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UNITED STATES
ATOMIC ENERGY COMMISSION
Washington 2%, D.C.

TNFORMATION FOR THE PRESS JOR FEIEASE AT 8:1% P.M. (%ST)
Telephone STerling 8000, Ext. 307 Thursday, November 18, 1548

Remarks by Rodert F. Bacher,
Member, United States Atomic Energy Comaission,
st the Novembder 18, 1948 meeting of the
Waghington (D.C.) Acedexy of Bciences

RESEARCE AXD THE IRVRIOPMENT OF ATOMIC ENERGY

Regsoarch {s the backbome of the development of atomic energy.
¥hils the development of atcmic ensrgy aleo decpends upon a host of tech-
nological improvenents and upon the strength of industrial dsvelopment and
senagement, the guidance of research is a neceasary requirement, Today,
the research carried on under the atamic energy project ranges through
physics, chesistry, metallurgy, biological sciences, medicine, and post of .
the dranches of engipeering. The ah of trained scientific and
technical perscnnel, due at least in pfrt to these greatly expanded ac-
tivities, has prompted the Atcmic Ene Comission to establish fellow-
ship progrems {n the physical sciences.and in biology and medicine and
to set up technical training programs in radiation effects and the use
of radicective isctopes.

This evening, I would like to trf to give you an overall plcture of
research and the developwent of atcmichonergy and to show you a little
how {t is intimatsly related to the magn work of the atamic energy project.
I shall also try to select frow the vaficus fiolds one or two topics to
discuss in somevhat greater detail. : .

The main Job of the Unitod Stateh Atamic Energy Commission is
broken up into several divisions of wgbk. These are: A Diviamion of
Production which includes the product(Pn of rav moterials from vhich

"fissionable materials are made and theiproduction of fissionable materials

«

~themeelves; & Division of Military Application which covers the research,
. developwent, and production of atomic Jeapons; two Research Divisioms,

ohe for the physical scicnces and one For the dlological and medical
sclences; and a Division of Reactar Detelopment. The main work of the
Coumission 1s thus divided, and the c&miuion'n staff is organited along
theee lines., In addition, there are, of course, pany supporting activities
vhich are an ilmportent and necessary gp‘t of the general administrative
organization. b
. 5e

Most of the work {n atomic ener& is conducted by contract with

industrial ccmpanies, universities, rg‘nanrch organizations, and other
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Govermment sgencies, The greater part of it 1s carried out in installstions
specially erected for that purpose, although acme of 1t is loceted in
installations owned by the various coutractora. The Atcmic Energy Com-
nission plans and coordinates this work, It is very important, for exsmple,
that work in the production of fissionable materials kesps abreast of the
developments of atcmic weapons anl vice versa, and that research {n reactor
development takes account of rec.ut experiences in the productiom of
fissionablo materials in reactors.

8ince a large part of the work of the atamic energy project is carried
on in several large installations, thess installations have forzed centers
for panagement. At Oak Ridge, for cxsmwplo, is & Manager vho is responsidle
not cnly for all of the activities there but also for several other con-
tracts either closely associated vith the Oak Ridge work or located nearbdy.
Sinilarly, there are Managers &t Chicage vhere the Argonne National Lab-
oratery is located; at Santa Fe, New Mexico, for the los Alamos Ladoratory;
at Richland, Waahington, for the Hanfcrd plutonium plant; and at New York
for the operaticm of the Brookhaven National Iadboratory and many contracts
aasociated with the procurement amd pro?umg of rav npeterials.

All of the major contracts of tho;).tauc Energy Cormmission are ad-
winistered through one or ancther of th offices under the guidance of
the various divigions indicated above, Bach of these Managers repurts to
one of the Division Directors in Waoh on wvhose responsidility covers
most campletely the work carried on by s office. These Divisicn Directors -
repart to & General Manager vho 1s re ible for carrying out Commiseion
policy. 8ince every field office must on work in a large mmbder of
areas, a considerable amount of coordinftion is nseded doth by that respon-
sible Division Director and by the r., It is the Comnission’s aim to
have very close contact detween the p ng division in Washington amd
those working directly in the field,

The core of the Commission's wor

: 1s the procurement and proceseing
of raw metcrials, the production of fisl

{ionable materials and their

in stamic weapons. As you knov,
urazium plays a unique role as & rav material in the production of atamic
energy, Natursl uranium contains a spe)l fraction--one part in & hundred
and farty--of uranium of mess 235 whicly possesses the ability to produce

. This property has scmetipes
becn rolerved to as the property of nuglear inflammadbility. It 1s this
property of nucleer inflammpability of uranium 235 vhich allove cae to
maks & nuclear recctor from natural urghium and graphite, or from uraniw+
and heavy water, Other materials, inciiding thorium snd the more abundant

' 1sctops of ursnium of mass 238, are ab¥e to produce nmuclear fission only

with higher enorgy neutrons and cannot;’py themselves maintain & nuclear
chain reaction. L

8ince natural uranium hae this mi‘;quo proporty, it i1s a highly important
‘N
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¢lepent in the development of atomic energy. In the past, very little
offort vas put into the search for sources of uranium and into its ex-
traction from low-grads ores. Prior to the development of atcmic energy,
uraniup veas mainly used for the extraction of redium, and once the radium
had been extracted uranium was of little or no use. General McNaughton
of Canada once told me that vhen he became president of the National Re-
search Council of Canada in 1933, one of his first prodlems was hov.to
use the large amounts of uranium fras vhich the radium had been extrscted.
That 1ittle problem seems to have boen solved. .

Today, our ideas of the smount of uranium availadle in the world are
Decesoarily fragmentary. The intensive search for uraniunm has Just begun.
In the past only high-grade deposits were mined, HNow, nev information is
being scught on hov uranium may be extracted fram low-grade cres, armd at
the same time the location and sssessment of low-grade ore bodies are bdeing
obtained, An intensive effcrt 1s deing made in this direction, and it
ascounts for one of the majar lines of research and dsvelopment at the
pressnt time,

Under the genersl category of productfon, uranium ore is processed,
purified, and meds efither irto uranium he uoride for use in the diffusion
placts &t Oak Ridgs or into uranium netal fd§ incertiocn in the muclear
reactars at Hanfoard, Rach of the steps in this process has been c.bject
to a grect many changes &s & result of resesirch and development eni, inleed,
the production of uranium hexafluoride and the production of uranium metal
were, in their earliest stages, research ospes,

It 1s one of ths majer aims of the uctica progrea to ohtain a
purified fissicnable material, since this mdkerial can de used eitier in
& variety of nuclear reactors or for the profucticn of stamic weepoms.
One method of odtaining fissicnadle materials ic to separate uranium 235
fros the natural uranium dy a gaseous d1ffugion method vhich wvas Leveloped
during the wvar and caxs intc operetion in 1¢k%. Por “his purpose & very
large plant vas constructed at Oal: Ridge. is plan* contains mpiies and
niles of plping and muny hmrireds of pumps.  The sepcration of urrnium 235
froo uranium 238 1s accapplished in a very ip-ge number of ateps and depends
sssentially upon the fact that due to its silsller mass a molecule of uranium
hexafluoride (UZg) containing uranius 23% & slightly greater chance of
diffision uu'oug & tiny hole than one contgining uranium 238, As you may
guess, this protadility is not much greater; the operation must de con-
ducted a very large muaber of times in orde P to achieve any pensidle sep-
aration of isctopes. That this method is s’practical method of isotope
separstion is a tridute to technology and {pdustry. Of course, research
has played s tremendous rols in the developtient of the gasecus diffusion
wethod and today a great amount of process ésvelopment is going on which
constantly improves the efficiency and religbility of the operations.

T

Ancther method of isctope soparation :ﬁrhich wvas pursued vigorously
during the wvar i{s the electramagnetic method. Here the separaticn of
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isotopes dspends upon the curvature of the paths of fons of different
masses in a uniform magnetic f1eld, It is the old rrinciple of the mass
spectrograph used on an industrial scale, Today, the plant constructed
at Oak Ridge during the war for the separation of uranium isctopes by
the electromagnetic method is largely in stand-by condition, Work on

i s s % A i e oa e

nev develoments is, however, going forvard and a smmall part of the wer-
time installation i{s cperated to test newv improvements. In addition,

the research ard development work on separsi‘on of uranium fsotopes by
the elsctromagnetic method is coupled with tne separation in small smounts
of the isotopes of many other elements. BSmall quantities of these are
needed iz peny cases to sart out the muclear properties of the various
isotopes since these nuclei are as different one from another as those of
ordinary atoms. Same of these separate stadls fsctopes are important as
tracers, but more of that later.

Seversl other methods of fsctope separation were explored during
the var, and same of them were actually acted upon and plants constructed,
A thermal diffusion plant was operated oxua shart timo at Oak Ridge. Re-
search and development work on the -epmticn of isctopes by a centrifuge
pethod was undertaken, but no plant vaa evgr constructed, Nev mesns for
the separation of {sotopes beyond those #ch have already bdeen tried,
or vhich are now in active use, depend upch fundsmentsal research for
their foundation. Whether ar not an idoa}s practical may, of ccurss,
dspend upon the solution of many other istrial probleas.

7 The production of fissionable mater: in & muclear reanctor is
accoaplished in a very spectacular way, e whole idea of a nuclear

reactor and the cpereiicn of a solf-sustaffiing nuclear reaction e, indesd,

8 revolutionary one. As you know, the fiyst self-sustaining nuclear re-
action wvas achieved at the Matallurgical Paboratory in Chicago, Sust adou’
aix years ago. Since then, soveral react@s for research and development
purposes as well as a number for productii
The develcpment of nuclear reactors during the war vas for the sols
purpose cf the produciion of a nev slemen®-plutoniwn--which 18 a
fiesicnable materisl wnd may, therefore, ¥p used as an ingredient for
the production of atamic weapons. Pluton is produced fram tne excess
neutrons vhich sre generated in the fissifn procecs. Some of taose
neutrons produce more flssimms in urani 35. Others are sbaorded dy
the uranium 238, producing uraniun 239, wiich ts radfocactively unstable
anl emits two bets particles one after th’ other, becoming plutonium--
alcment 94, pass 239. ;.
. In order to produce plutonium, ever:in swall quantity, a large
number of fissions must take place, Since each nuclear fiusion produces
an epount of energy roughly two million $fmes that produced in the com-
bustion of a hydrocarbon moleculs, the préduction of plutonfum {e accom-
panied by the liberation of large quantitfes of energy. So far, this
energy has bean wastod, dut potentially $4 way ds very useful. The large
reactors for the production of plutonium”which were conctructed at the

LEavast (pore)

purposes have been coastructed.
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Hanford Plant out on the Columdia River are plutoniwm producers. The
consideradble quantity of energy whtch they produce frem nuclear fiseion
varps the Columbla River slightly dut is put to no constructive use.

After uranlum has deen irradiated for same time in the muclear
reactor or pile, 1t becomes highly radiocestive with fission products and
also contains & very small emount of plutonium, In order to separate
the plutenium fram the fission products in uranium, & rather eladorate
remote control chemical plant i{s nsedsd., Nowv, this separstion would not
be extracrdinarily difficult {f this material were not highly radicactivo,
But to operate a camplicated plant without being able to get into it at
a critical time poses many problems, as you may well imagine., Research
and development have not only deen the foundation for the construction
of muclear reactors but they have played an important role in the many
developments which have taken place in the chemical processing.

The development of the first atomic damd required research into
properties of fipsionabdble pateriels and & rather imposing amount of de-
velopment work. Since that time, research and devslopment on weapons

" heve been carried on at the Los Alaxos laboratory: pany nev facts

about weapons have been learned. This vork has led during the past year
to succesaful tests of several newly developed wvesp vhich wvere carried
out in the Pacific last spring. The research amd ; lopment carried on
in comnection with the weapons work ranges all the:vay froe fundsmental
work in nuclear physics and chemistry to weapons dgvelopment work and
ordnance engineering. As you may well {magine, ndgt much of this work
lends iteself to discussion and a talk of this sorty although thers have
been & mmber of papers on fundamental scisnce puliished in the past
years fi'om the Los Alamos Taboratory.

There 18 a recent example of such hmd.:ment# work at Los Alamos
wvhich is of umusual interest. Using a very small Juantity of heiium of
mass 3, the condensation of that materiel was rec#fitly achieved, This
ie a point of consijeradle scientific interest bediuse the properties
0i' the conuensed Re’ were expected to be very difffirent from thuse of
normal helium of rasa 4, and it wvas even thought sape that {t might
not be possidle to condenoo this material. It s indeed, show quite
ditrarent pxonenieg fras ordinary Lelium at thoaé(_lov temperatures. The
boiling pajnt of He’ 1s observed to bte 3.19 degreep above absolute tero
cumpared to 4.3 degrees for normal helium and 1to Japor prﬁsuum at low
terperature is very ruch groater %ian that choarvefl for He®., At 1.2

* degrees Kalvin, the vapor precsurs is 3% times th# observed for normal

hellum, 1,‘

303 has been found to occur in very small uﬁpuntc in natural helium,.
1t 18 also obtained by the rudioactive decay of ogen of mase 3, O
tritium, Thie latter material can bde produced byfthe bombardwent of
1ithium in & nuclear reactor. Both of those uctopal, wiich are of unusual
interest for nuclear experimentation, have nceutiy been made available

Ln sr:.all quantu'es as part of the Commisaion's ipotope distribution program.

11872
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As you mey know, the nmuclear magnetioc mcments of doth 303 sd !3 Bave

nccnt]: been studied and determined with aame precision. The nuclous of
simplest cne vhich shows redicactive decay,
1life of 12 years, and the maximmm ensrgy of the beta particle is now

E3 1 the

beliesved to de about 18 kilovolts,

It has a half

Recent measursments of ths maximum

energy of the emitted beta particle and of the half life nov meke it
appear that there is no serious disagreement with the theorstiocally

In spite of the extreme
softness of this rediation, it nov seeus likely that H- may de ex-
traordinarily useful as a trecer isctope.

expected relation between these two quantities.

—~-—biology and medicine,

Research and development work which is not di{rectly connected with
tho production of fissionable materials or the dsvelopment and production
of atamic weapons forms & large part of the program of work in physical
science research, diological and medical research, and in the develop-
ment of muclear reactors.

The Atamic Energy Camission has & major progrem of research in

This work vas first undert

connection vith the production of rediocactive mate
It wea soon found

hatards wvhich sccampanied thenm,
the health problems there were many inadequately

blological problems vhich arose due to the unknown
radiocactive materials. During the war, work in the
fined largely to that wvhich was absolutely necess
progrexs vhich were under wvay.

Very little was 4.

effects of rediation upon living cells.

chemical processing and the greatly increased use oﬂndloactivo saterials,
In addition, & great deal of work is directed t
of the effects of radiation upon living matter, and 4
fundwwental research in biology and medicine.
siudy the wvay in vhich radicactive matarials are ¢

Todey, tho health work {s carried out on an
since many more problems have arisen in connection with new methods of

Work

during the wvar in
s and the health
at in addition to

jratood medical and

affacts of these

fialds was con-

ri'for the production

greater scale

a better understarding

ese studies include
s now urkler way to
entrated in various

parts of the body and similar studies have been ud% on plants.

possibilities are groving every day.

Radiocactive 1sctopes vhich are proving to de
finding nev {afprmation in many sciences are of
in the camplex prodlems in biology and medicine.
pedical vork i{s dy far the greatest user of radioac

Wark nov in p

{mportant means of
$cular {mportence
, biological and
ve isotopes and the
28 in the

blological eciences ranges fram fundamental work on Photosymthesis to

prectical problems on the use of fertilisers.

It would be very difficult

today to oversstimate the beneficial effects the vonid could get framw a
better understanding of the processes by wvhich planﬂ accumulate solar
energy.
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An example of the medical uses of the radicactive 1s0topes 1s same
recent woerk at Tulano University. A recent study has been made of
patients with congestive heart failure. Due to the deficiencies in the
pumping action of the heart, the saline solution af the blood backs up
in various parts of the body, the lungs deccme water logged, the liver
svells up, and there ia a 8eneral condition of dropsy. 3y using redio-
active sodium, 1t vas definitely shown that the excrétion of sodium wes
subnormal and & drug vas found vhich increases 8reatly the salt excretiocn

Another example is the work at Columbia University where radio-
active fodine has been used as & diagnostic ald in detornining vhether
Patients bave a thyroid discrder. Radio-10dine has also been used vith
success in pany cases in the treatment of hyperthyroidism and the seme
radiociectope has been used in radio~autcgraphic studies of primery thyroid
cancer 10 give information vhich would roint the way to possible therapy.
These are but a few exaaples of the extensive use of a single radicactive
1sotope in medicel work, lLast mummer vhen & compendiun ves made of the
reports of the uses of radfofsctopes for the semi-annual report of the

Camiesion, sven the most optinietic were sed at the extensivs
use and the significant results being obdbtained py the use of radiocactive
1sctopes in diological and medfcal work. k4

Bametimes the wark in radiaticon effects I%adn to an unexpected
result. Since the plutonium production react are located on the
Colunbia River attention has been directed towald studies of salmon,

Dr. Donaldson who i hesd of the 8chool of Applled Fisheries at the
University of Washington has found ip the courdy of these studies tlat
nev spavning grounds can be succeasfully estadblfshed dy the transplanting
of spawn to suitable pools not provicusly ueed

"
T

M on {n the various
Argonne, as wvell as at
arge nunber of univerasities

The work in biology and medicine is e
Rational laboratories at Brookhaven, Oak Ridge;
Pochester, Los Alamos, Berkeley, end at a very
ad medical schools. The Cammission is also
Carualty Survey, s tudy made of the casualtiesf auffered fram the bomde
dropped -upon Hiroshima and Nagasaki, 4

In the pliysical sciences the ‘work suD #d by the Atamic Crergy
Coemiselon 18 predominantly in the flelds of ics, clhemistry, and
motallurgy, although much of thias work dranchosi into the engineering
pheses of thess scisnces. A mreat deal of the Mork in the physical
sciences, howsver, 1s directed tovard fundspental researcn eince an effort
1e being made to encourage fundmmental work inmclear sclence, both
in order to obtain & more complete under-tudlx@ of the atcmic nucleus
and to provide trained aclentiste who moy lntex&tm up applied work
in atomic energy.

il
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Our understanding of the stamic nuclous is today all too inadequate.
Whils we have learned howv to cbtain snergy in quantity fram certain atamic
nuclei, wve do not know the arigin of the forces vhich hold the atcmic
nucleus together, and we have no explanation of most of the odserved prop-
erties of atamic mucleil such as their angular mamenta and megnetic mcments.
In time, we hope that these phencmena will be both understood end explained.
Inforpation on nuclear properties {s nov deing sdded at an ever-increasing
rate and today many fundawental properties of muclei are known of vhich ve
were ignorant three years ago. :

In addition, there have deen many exoiting experiments with cosmic
rays &nd with high-energy particles accelerated in giant machines. ing
the past year, the first man-mads mesons wers produced {n the d»ig oyclotron
1 Berkelsy and more recently it seems that there are prodably seaveral
kinds of thoss intermediate mass particles vhich are produced by high
enargy particles. Work upon these fundeamental particles of physics is
being carried on doth in the Commission's supported ladorstories and under
a mmber of contracts with universities vhich have deen supported jointly
by the Cammission and the Office of Naval Ruu;?h.

The roquirmntl of nuclear reactors h&n, pany interesting and
difficult prodblems. Due to their unusual abdilify to absordb neutrons, it
has becawe necessary to separate rather campletely scme elements from
varicus meterials with vhich they are usually fq and in vhich they have
frequently appeared as impurities due to their lar chemical proverties.
In save cases it has been necessary to reduce content of such impu-
rities in roactar materials to a fraction of a: per millior. The
effects of radiation upon materials in nuclear rfactors have proupted a
vigorous {nvestigation of the solid state oﬂnlco of certaln
paterials, The whole subject of the solid nuw is,indeed, a Aifficult
cns, and the rediation effects upon materials today only very incom-
pletely understood. These effects constitute otff of the major prodlems
in reactor dsvelopment and samwe further bdasic erstanding vill certainly
be necespary in the sourse of this dmlcpent;&ztn addition, tho require-

ments of reactors have led to the development ofiseveral new metals vhich
have nct been used before dus to their difficulty in preparation but wnich
nay prove to de the structural materials of the ure since they shov
nurprhinely good nuclear properties.,

Tho dmlcpuent of nuclear reactors i{s & gfidbject which is just
beginning to came into its own. At the end of €}e var, the optinism about
the development of atamic power struck everywherid, and the technical 4iffi-
culties were only just boginning to be understogd., For example, radiation
effects upon materials in reactors had been antiéipated, dut the serioue-
ness of these radiation effscts and the di!ficu%iu which they pight lead

¥
(more)

PIT1T85



P ;.-_.‘+—-¢.~_ e e A~ -

DOCUMIBNT SOUNCE
University of Calfornia at Berialey
mBu\aoﬂLMryﬂhoUanyNd\lvuMobyCA

§ RECORDY SENES TITLE g
ERNEST O.LAWRENCE GENERAL FILES ’,';g’i,

g5 7Lz COPY
777 4
| Bacher Roseer A |
G drves 4 222028 }
M
- 9 -

to were only partially foreseen. Redisticn effects soon proved to be a
reality, and the difficulties to which they led were serious, It became
nscessary to backtracl considersbly in reactor development in order to
take account of thesu radiation effects.

In eddition, the chemical prodlems of reprocessing muclear fuel, or
of extracting plutonium from irredtated uranium, have proved to be & major
headache. These chemical processes are costly, ccmplicated, and involve
tremendous outlays in plant, Dispossl of the radiocactive wustes obtained
from these chemical plants has proved t0 be extremely difficult.

During the past two yesars, considsrable progress has been made in the
development of new chemical processes vhich xay prove to be more efficient
end vhich may help in the prodlem of disposal of redicactive products from
the fission process. The dieposal of thase products vhich have scmetimes
deen reforred €0 by the unsuphoricus name of atamic gardage is much more
difficult than the disposal of ordinary industrial wvastes.

.Theoe hurdles in the devolopment of n‘:loar reactors seem now to have
been partially cleared, but we can by no me : conclude that the production
of electrical power froa ruclear resctors 1?2.@::1::&11; feasible, let
alone econcmically feasidle.

" It seems very likely today that new t¢chnical developmwents willl meke

the production of electrical power fram nucfear reactors technically
feasible. But exsctly how complicated suchfa plant will de and viat its
efficiency may be are points which are pret}y much uninown. Tuevre are,
indeed, vhole sections of this work which ajm unexplored, For exarple, ve
know that the efficiency of a heat engins dspends upon the difference in
temperature of the thermal cycle. Nuclear Msactors today operate at re‘a-
tively low temperatures, and thus, the $rature difference meazured on
an abdsolute scale ias indeed emall, and the §fficiency necessarily low.
In crder to achieve higher efficiency, it 1 be uecassary to cperate
puclear reactors at much higher temperaturey. Such operation involves
many technical develomments same of which prove to be desirabls for
otner reasons as well, but mch‘ new work u-é{neceum.

" The question of econapic feasidility 3- one on vhich we can only
spoculate today., It is true that various ﬂper- have bser written upon
this subject, dut it scems most unlikeoly thpt the question of economic
feamidility can be senaibly commented vpon Bintil the technical situation
s considerably clearer. We should revembey, however, that the course of
any nev dsvelopment, oncs its outliros haveibeen clarificd, is always to
simplify and thus cheapen the process, Aleﬁough thie development of elec-
trical pover from muclear reactors today ldpks coavplicated and questionuble

h

(more)
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fras the econmmic standpoint, we can expect the developments in the future
wvill make this develogment consideradly more favorable. But in spite of
this, it ia far too early to make any predictions about the sconmmic
feasibility of atomic power.

On the technical eids, the situstion is much more promising dut the
develotments are going to take some time. Oun e demcnstration basis, elec
trical power will probably be developed from a muclear reactor vithin the
naxt two years. Within the next eight to ten years there should probdadly
exist a prototype of s muclear reactor for the production of electrical
pover in quantity. This unit, of course, will de preceded by smaller units,
and twvo of those are nov deing designed and will eocn de under construc-
tion, coe at the Arganne Naticnal ladaratcry and the other at the Knolls
"Atcnic Power Laboratory nser Schenectedy.

Of course the vhole developweut of ecancmic electrical power frem
mclear resctors 18 dut coe eapect of reactor dsvelopment., For same pur-
poses wuch as the propulsicn of a ship, the nuclsar reactor has peculiar
advmutages fram the fuel standpoint. Here, of course, the guestion of
aize, weight, and cawplexity of the nuclear ?lctor snd {ts suxiliary
aquipwent are of parspount importance. Whilg no reactor, cpersting at the
tenperature presently used, could possidly prdve to de & useful source of
pove= for such a purpoae, the uee of higher { ratures pay renaonadbly
be expected to lead, in the not too &istant future, to reactors which aro
suitable for this purpose. VWhether or not characteristics of such
reactors are such that they will prove to be /meeful sources for ship or
subwarine propulsion will have to avait the Butcome of the developmont
werk, At the present moment, the prospects this direction laok favore
able and {t seemws likely that this will de first application of a
pobile muclear reactor.

2

Many pecple have speculated upon the sibility of driving an air-
craft by a nuclear reactor. Thers are; of cjuree, pany intriguing possi-
bilitias due to the sxtramdinarily large engrgy content per poud of
prrified nuclear fuel. Unrortunutely, mucléfr reactors as we now knov
taen are heavy. In particular, the shields for protection fiam the pene-
trating radiations proaiuced inside must de ’pry thick and heavy. Further-
mare, the temperatures nesded for aircraft miiclear reactors will probably
need 30 be puch higner than those vhich n be tolerated for driving a
ship.. ‘In short, the problems here ssem to Y much more difficult.

. ik,

" The other 4ay, I read in & newspaper that sapeone had eaid that the

theoretical work for the construction of a ffsclear powered aircrsft vas
99 per cent camplete, Probably he was misquoted since thers are certainly
scze important sclentific prodlems yet to bé solved. But the development
of & nuclear powered afrcraft is primarily & technical and engineering

3
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problem--not a scientific one. Whether such a development wvill prove to
be feasible can only be determined {f a very great amount of new technical
work is dcme, )

In this connection it 1s interesting to note that the B-29 which ves
first used {n cmbat in the later stages of the wvar was deing designed
pricr to the dimcovery of nuclear fission. It tdok Just about the sxme
time to go from the &iscovery of nuclear fission through the production of
experinental, pilot plant, and production chain reastors, through the
extraction of purified fissionadle material to the development and con-
struction of the atomic bemd that it took to proceed from the design of the
B-2G to its actual use. This i{s Dy no means dus to any lack of ingenuity
and industry on the part of airplane manufacturers, but rather to the
encrmous camplexity of the technical and construction problems which wust
be solved to make en airplane or airplans engine. We cannot expect the
nuclear povared aircraft to appear in the next fev years even {f further
work doss indicate that it is feasidle.

One of the most exciting prospects {n the development of muclear
reactors is the possidility that one may able to consume fissionadle
material, obtaining energy frem this proc ’ », ard at the same time utilize
the peutrons thue produced to generate a lgrger snount of fissionuble
material than vas destroyed. This sudjectyis now being actively pursued.
Whether or not it will bdbe possidle to achi is not yet clear. In order
to be practical, it will also be necessary;to develop highly efficient
chenical treatment of the nuclear fuel whifh from time to time muut de
reprocessed, It 1s a very intriguing possgbility and since the awount of
nev material vhich can be produced will dsfiend doth upon the intruirsic
rate of production in the reuctor and tho ¥ t of fissicnable material
thus coamitted, our stock of fiesionable n%toriu may prove to be an even
more precicus possession than it seems tudAy.

Theoe are a fevw of the new davelo its of atcmic eneigy. As you
cali ‘see, reseerch enturs into almost every¥phase of the wvork. There is
no sharp distinction between research and gevelopzent, While there ars
a few examples whers fundameutal research §an be set off by {teelf, it is
more usual to f'nd that developwent work often produces nev leads for
fundamental rescarch and fundsmental resesdich shows the way to new possi-
bilitiea for development and practical utifization of atomic euersy.

" Much has been made over the point e;‘irnaed by scie that atomic
ensrgy 1s of use only as an instruxent of festruction. It is certainly
true that our {ntroduction to atomic enorgy was through the operation of
the plutonium production reactor and the ?volopment of the atomic bowd.

(more) i
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All vork during the var ves aimed at ‘the dsvelopment of the atcmic damd,
tut in the past three years we have sean.the actual start of work in maay
other directions. The future holds quite a different picture. I believe
that only those of myopic viafion today believe that the long-rangs dsvel-
opments of atcmic energy will not in time contridute very greatly to

Ban‘s genarsl well-being and ocultural advancement if he can but stir up

the visdom nesdsd to hanile the tremendcus forces which have been unleashed,
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