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The r.emarlr.:able technological advances in the field of atomic energy 

since it first attracted public interest a dec2.de ago p:!:omise basic changes 

in many aspects of our social and eco:·10rnic life. But tl1e achievements, 

hnwever spectacular, have been of the nature of _engine(':l::-lng and inventive 

successes. not scientific discoveries. Nuclea;: fissio:,"'l a.nd thermo-nuclec.r 

fusion, the basic phenomena which have inspired the :rr1ajor efforts of our 

atomic energy .?rogram, v;ere known to physicists befm.·e that pzoogram was 

sta!'ted. Since tro..at time ou:.r detailed knowledge of them has beH'Hl greatly 

enlarged, but cuz understa.nding of. the principles has not changed in fifteen 

years. 

The main reason for this stc:.te of affairs :!.s that nuclear ph.enolnena 

and the laws governing the behavior of sub-nuclear pa:r.ticles appear to be 

considerably more complicated than, for e>:ample. electrical phenomena a.nd 

the laws governing the structure of the atom. Our ability to classify and 

predict nuclear phenomen.a is in a mo:l."e prir:o:i.tive state than was our u:r..der.­

sta.ndix:.g of electricity at the tirne of Ed.ison° s ir.wentions. The successful 

harnessing of n.uclea1· energy has by-passed the normal evolution. of invention 

by virtue of gr~1at effort and expense in the face of. u1·gent national needs. 

Accozdingly, it is very much in the national interest th.at a ce1·tah'l 

amount of basic research be supported; wo:rf.t.. that is, dL:ected not to'l.:vard 

a specHic technical development, bu:c toward the vaguer goal of imp:rov~.'ld 

unclt~rs'1:1}.r.td:!.n.g of what goes on inside the ato::~'lic nucl:sue. Vle are today 

living on. a c2.pital of the disc:overies oi the 1930's~ iutu:;;e fundamental 

inventions •.vi.ll :rnor,_, p:-:-oba.bly ·be dHrived f:t'O:."l'l cu:::rm.t.t and futm·e 

fundc..:;:r.eutal discoverieso 
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Hiatmdca.lly, the dev3lopr.t.1Emt of nuclear physics involv~Z~d f:i.rst a 

stu~y of nuclei as \;hey exist in natm.·e. The general pictu!'e was fonned. 

of the atom as consisting of a number of electrons circulat.i'l'lg at relatively 

huge diotances about a small, massive, electrically charged object. The 

p~operties of matter which. are familiar to us arise from the actions of the 

electrons, either in a. single atom or "tmder the iufluence c.f adjacei'lt atoms. 

as in a molecule o:- cr-ystal. The object at the center, called the nucleus· 

of the atomp a.ppea.red to be i:npervious to a~.y known influ3nce. Elect?ons 

can be :o:earrcmged or re:n"loved from an atom vvith 1·elative ease. but no 

amount of heating, hammering, soaking, or chemical action prodaced the 

slightest detectable effect on the nucleus" Radioactivity was a t:;:uly 

exceptbnal phen.omeno:n in tha.t it appea:t"ed that the nucbi of certain 

elen1ents could change into nuclei of diffez-ent elements by emitting 

electrically charged fragments. 

Now an~ ssential aspect of physical :resea:!:ch is the development of 

techniques fo:r manipulating the objects of study for taking them apart ana 

reconstructing -them in a systematic way. The first S'l.'..Ccess in. this 

respect car.~1e in 1919 \'lrhen Rlttherford fo~"ld that the fragr.nent er.nitted by 

radium could penetrate the nucleus of a nitrogen atom, be absorbed. and 

cause a. hyd.rogen nucleus to be emitted, leaving behind the nucleus of an 

oxygen atom. Subsequently it was found that several elements could 

respond in a. sirnilar manner. In particular. the neutron. was discovered 

and identified as a. particle emitted by various nuclei when sh·u.ck by the 

fxag1nents er..:1itted by radioactiv~ nuclei~ immediately establishing th~ 

pictu:re of: the nucleus as composed of p:~.·otol':l.S and nen.ttronso 

These events were. of ~:ourse. not the only significant on.E3S in that 

ea?lie:;;· period, but they served to point up the valt;.e of expe:d:ments built 

a?om'ld the technique of causj.ng nuclei of s:l:i:11ple type to i:r.i!pinge on n.1atte~~ 

;.:;rith mo:menturn sufficiently· g:reat to per;.etra:t:e the a.to:;:ns of a material, 

ov.z:.<:co~:ne the elec:t:.dcal :r:epu.lsic'n of the ::n.-,clc.-n~.s: get .-:.:nsid~ it, and -..:.pset 
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This need has bean met in a nun1b~r of • ... vays anti tl:.e devices "N~.1::.ch 

do the job constitute a fa.n1iiy known as particle acceler£.~tOl'S o:<' nz-:.tom 

61i.1ashe:!:'s''. 'I'hei:? :i.r.opo:rtance in })asic resea.rch has g:r~wn to the poi11t 

where :~:na.ny of ot:.r large nuclea:r. resea:-.'ch establishlnen.i:s a:!.'e gea::~ed to 

the capa.biliti~n. of one t>r mm:e accele:rc:.to:;.• f5 fo:t ':vhich they are respm--:.sibls. 

These devices a:£:-e often imp?essively large and expensive. so that public 

contact with hc::sic X"esea:1:ch is prh':r.•axily through p:1:ess notices of the 

b~ginning ox con'lpletio11 of n·aw ;:nachir.e:;;. 

Befor.e conside:dng in detail the functioning of son:.e of these 

accele~ato:rs, ::1. few illustrative nt.unbers might be of int~:r-:;:s't. The nucbi 

most con1monly v.sed as projectiles a1·e the p:;:oton (hyd.rogea7. nucleus} and 

:i.ts heavie.:!!' isoi:op-:3, the deui:e.'i·on (cornp')sed of one prct~C'I.l c.'J.d cue neub:o:1)" 

To p:rodu.ce ap;?~fecia.ble nuclea2· effects they must be c-~ccela!.~<::.ted to spe-~.:;(',s 

i1~ ~~:;::cess of. 5, 000 :!.'"niles pe:r second; recent machines b::ing thexr.l 2.lmost 

to the ·;ralocity of light (186, 000 mHes p8r secm:.d). a limit which cannot be 

exceeded by any material body, according to Einstein1 s theOl"f oi reJ"'.tivity. 

In hydrogen gas at room ternpe¥ture the molecules move abot:l.t a.t the 

zespectable a:v3ra.ge speed of about one mile per.· second, but i:hey a:::·e 

essentially st<:.:'lding still as far as nuclear events a:re concerned;. ·To induce 

r.n.1clear reacti :>ns at an observable r.ate might require a million 1niEion 

accelez-ated protons arr.iving each e:econd at the piece of r{lE~tel'ia.l to he 

bomba.Tded. One in a million of these p?otons might manage \:o penet::ate a 

nt).cleu.s of. the ta:<:get :mate::.•ia.l and cause .oJ. dis;;·uption. '.fhe pa:;:tit:ula:;: . 
event cf inte:r~est to the e:;:pe::imenter .. ,.. say the ejection of 2. neut::.'on. in 2. 

paxticu:ia.r diredio;:A with a pz.rticula:r speed-. might happen. as ra2:ely 2.s 

once a secon.d. Because the _elect1·ic c:harge of a single proton :i.s so sm2..ll, 

.s. cu:;::-:;:ent meter connected to the bou::!hz.rded .:n.:::.te~::i.al •.cmuld :r.egis::~:;,· lesr:> th"'-:' 
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The only pract_ical means of applying accelerating forces to nuclei 

which have so far been suggested exploit the fact that the nuclei carry an 

electric charge. Acceleration of electrons by strong electric fields is 

today a commonplace. In a radio tube electrons boiled off the hot cathode 

are dra"~A.rn to the positively charged plate, picking up speed as they goo 

When the plate of a high power transmitt<!lr tube gets hc.t, it is because 

the accelerated electronsstrike it. dissipating their kinetic energy as 

heat. The spot which runs across the screen of a television set to form the 

picture is caused by a narrow pencil of electrons which has been gathered 

together at the rear end of the tube and accelerated to a speed sufficient 

to disturb the molecules of the screen material. The r.aolecules responcl 

by emitting light, just as a nucleus, properly struck, responds by ernitdng 

particles, or occasionally X-rays of very short wave-length. And just as 

the light can be analyzed to give us in.for:matinn about the structure of the 

molecule, so can the radiation from the nucleus be a.na.lyzed; indeed, there 

are very few other ways of learning about nuclei. 

Appreciable nuclear effects can be produced with. an installation not 

:much more compl~cated than a television tube. An electrical discharge 

similar to that in a neon sign tubing to strip the atomic electrons away, 

an evacuated, electrically insulated, pipe in which acceleration can take 

place, X-ray transformers in the range of 100,000 volts to maintain an 

electric field. and a supply of heavy hydrogen can provide a laboratory 

with a generous source of neutrons, for deuterons give up their neuh.•ons 

very easily when they strike stationary deuteronso For htensive reseal"ch, 

there are better neutron sour~es, but many a student has had his first 

taste of nuclear physics through such a device. 

To obtain higher voltages requires rnore complicated equipmento 

The first nuclear transmutations by artifiCially a.ccele~:ated nuclei were 

caused by protons accelerG'l.ted th:r.-ot'l.gh a potential difference of 500o 000 volts. 

The voltage ·was achieved by an electronic circuit designed to multiply 

voltages. A si:multa.neou.s (l930 .. 3l) development which u.lti:ma.tely led £urth(3X' 

was the Van de Graaff generator. in which charge is d'~posited on a high 

voltage electxode, not by wires and va.cutu'll tubes~ but :mech.~nically, by 

sp~aying it on a conveyo:~.· belt at the ground end and removing it at the high 

voltage end •. Both devices were limited at first by sparks f1·om the high 

voltage ten:~1ina.l to the wans oft~ sur.:~.·ounding l·u.ilding .... a dirigible hangar 
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could be preventad by increasing the air pressure in thJ rugion surrounding 

the accelerator, with the rt.l sult that today compact and reliabl€ - ';1,.n ,J.· C r z. < · 
machines that gonerate as much as six million volts a.:-.: availabl cc :.eLm ·r 

Since the voltages which can practically b~ mair.tain·!d z..r. .. o ·..; :-:: :..· · 

limited. tha production of :more energetic nuclear proj( -ctil:. c :;: : ' ... : ~·. ,, a ' 

direct approach. Instead o.£ giving th1~ particles on.~ big push, ?;-. ·, 1 •• 

device must provide means for giving them a large numbLr oi r:.> . : 

boosts in kinetic~ t'lnergy. With few exceptions" th6 big accctlc.r?.t·H" ·' ·· · ·.·r 

foUow this approach. .1\ccelexation is provi.it,d by a !?lucc~ a aim~ r; J·~ 1 :.~l.l_" 

timed impulses, and in the interf:sts o£ saving space a.r;d a.void~.n.:; co·:-..:;: · Ly 

the particles are Ufilually gt1id2d around in cloned paths so that th .:.:-.·~: 

accelerating electrod~ s car.•. be used over and over agad11o 

The machine based on the principle of repeated ace~ l(~rat~ m".:. , .. .i c. n 

first produced nuclear disintegrations was the cyclotrcno It has be: n L...,o. -­

for some time that. a magnf. tic fieldo which can push sideways a Yli..:· e..·: 1 r. 

electric current. atl in an ulectri.c motor. has a similar effect on ,c. ct::- . ·1 

of charged particles moving through space" In pa.rtic:ular a fid:i um .• :c:c. ,.,J 

magnitude over an extended aril'!la will cause Sllch a strtJam to t:rav<.l 'r: E. 

circle whose radius is proportional to the speed of the pa:l."tid.~s Th c ~~· 

time required for them to go around is the samP. rega!':ih. sa of tJ-; ir : ?·: ri, 

that an alternating electric voltage applied across a di<lmdar of th -:;:,:( 1 

will increase the kinetic energy of the particles each tirn1... arou.n·t :_:; :·uv:d t' 

that its pElriod matches th~ orbital period of the partic~~s. In p:: "c:J :. t:1;. 

alternating voltage is appli·:'lld between two halves of a. fiJlbmt: s·~:- · :t-w..·· · c ~ . 

a diameter and placed between the polns of a large el(•drcrr.oc:3:"' 

protons or deuterons a1·e gonc:rated in an arc at til"" ccn~: :· '=>; t~; 

•::i:rculate inside it whilt=~ thoy are bdnp a::coh. i"c t(. 1 .:r 1 _ ·.; '" :· .. ~ .. ~ .__ 

Ot'!.t ckctrically throur.;l· a r ~it '.n zh:~ m.t• • 1 cl~:c of ;h :It r t:·._.,,: 'l ••j1 ~ .. ·.1 · / 

-( ach t~ r.1a.J"i'r:i .. 1:. a~' . d 'ns :~i? dn•s 

. , ·r 1. , , · ·._.( ·gl· o-r rl1 •. 

· ... :• cf .. ' . ,1 • :' 

.5 t • 

·:1:-~t-:"1 .. ~·-, 

: . 2.1:' 

::em 

... , ............... .......... , 
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The cyclotron also is subject to a practical limitation in particle 

en.ergy. It depends for continuing a .. ccele1·ation on a precise match between 

orbital period and the period of the applied voltage~ a c.ondition which cannot 

be strictly maintained. It ia an l..'!.nfortunate consequence of the theory of 

relativity. that as the speed of a particle increases its mass also increases, and 

the orbital period does depend on particle·ltnass;. It also depends on the 
' 

magnitude of the magnetic field, but other factozos eJtclude the possibility of 

making compensatory changes in the rna.gnetic field as the radius of the 

o:t•bits increases. A way to forestall particle and applied voltage falling out 

of synchronism is to use as high an applied voltage as possible so that the 

particles have to go al'ound as few times as possible. In this direction, a 

cyClotron at Oak Ridge producing protons of kinetic energies corresponding 

to 25 million volta is probably eloae to the ultimate. 

The next substantial increase in accelerator size, putting us in reach 

of an entirely new class of nuclear phenomena, came at the end of the war. 

It was pointed out that synch:ronisr.a could be maintail1.ed by varying the period 

of the applied voltage or the strength of the magnetic field. not spatially but 

in time. The profundity of this sugg~stion lay in the der.aonatration that. 

subject to certain eas~ly attainable conditions on the parameters of the 

machine, the system can be made self-regulating--that is. the particles 

· will automatically try to stay in step with the applied voltage. much as a 

synchronous clock motor is. fo1~ced to turn at a rate proportional to the freque:;:lcy . 
of the applied voltage. 'l'his innovation. which lends itself to several va?.iations. 

has increased the practical range of particle energies by a factozo of 1000, 

and the1·eby opened whole new sub .. fields in the study of nuclear physics. 

The first machines to accelerate proton.s according to the new scher.:ne 

were called s-y-nch:ro- or frequency-modulated....;cyclot:t"ons. They ax-e large 

versions of the cyclotxon., witl1. one exceptioA'l. As thG particles pick up speed 

an.d sph·al outwaxd th~ frequency of a.lte1·na.tion of the applied voltage is 

changed to correspond to t~.1e changing crbital pe:d.od. of the particl~s. According 

to the synchrotron p:rincip1e: the continuous l'eadju.sbT>?mt of :£:;:equency can 

be :made w:ith.out COllCel'n about keepi 11g up with the p;;.rticles; inste&.d the 

particles adju.st the:i.r e11.el"gy and :l:adiu.s of cu1•vature to keep u.p "'vith the imposed 

fl•equ~mcy changes. The appli<~d £1:equ-emcy is chaaged by a mecha.n.ical cont:;:ol 

at c. relat:i:v-ely leisurely :-.•<:.te. A packe·i: of pa::..'tic1es :,•u.n.s a1·o<md in circles 

o£ ..:~ve::..· increc:.sin3 :radius U11dl tlte ?..pp!iecl h·eq1.::ency :t."e<:ches 2. va!u.e app!·op:d2.te 

to the e~i:tz·c.::r:~"Jc~ ~:adius of the:: rn;;~gnet, ,~,h.e:;:-et~pon. those~ e:.1e1•getic particles a:;.>e 

e~i:tl"acted or intez-cepted by a target; l:he <:t.pplied heque::.:.cy is then readjusted 
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The synchro .. cyclotr on also brings us into a new o:&;·gan.izational 

category. Its size~ entailing an inevitable increase h1 the complexity of 

research programs and awdlia?y services. 11.ecessitates separate buildings 9 . 
facilities. and a full-time staff of specialists in many c:a.tego:deso Its cost 

requizes the financial assistance of the government. It is at this point that 

basic research essentiat' to the future of nucleal' physics becoiT.eS a subject 

of public concern and responsibility~ 

Existing synchl'o-cyclotrons cove? a Tange of kinetic energies fr.om 

100 to 450 :million "electron volts"-- a unit of energy referring to the 

equivalent d. c. voltage. They could be made substantially larger, butthe 

electromagnet a11d accelerating electrodes become increasingly expensive 

and unwieldy. The· nel(t upward step in particle energy was made in the 

proton synchrotron, a machine which continues with the same principle of 

accele1•ation0 but with a great change in superficial appeara.:nce. T.ne 

magnetic field is set up, not :Over· a large circular area as before, but in a 

narrow ring of large diameter.· ·The p~rticles are kept: a.t constant radius 

all the while they are being accelerated, by increasing the stl·ength of the 

magnetic field at just the right rate. The alternating voltage is appHed at 

one point along the circumf.erence 0 its frequency changing as the pa1•ticle 1 s 

speed changes. To maintain the proper relations between magnetic field 

and applied frequency eo that the particles 'IArill stay ne1ar the narzoowly 

proscribed circle is indeed a complication, but only through the saving hi. 

n'lagnet size thus made possible have we bee&l enabled. to go to highe:;: 

particle energies. 

There are three such machines in operation and each h.as its own nan'le; 

the proton synchrotron in. Birminghan'!, England, the Cosmotron at B:rookh<::.ven, 

and the Bevatron in Berkeley. They all accelerate protons, of kiri.etic 

enezogies 1. 3~ 2. 8 9 and. 6. 2 billion. elact:;.·oa volts, respectively. These 

machines have been in opere.tioa only a short th-ne, so tha>.t it would be 

p:::.ssu.mpt1..1ous to judge their hioto:dc:al sign.ificauce; si.lf:Hce it to say that the . 
pheno:t.nena appea.:da.g in th3 higher energy ranges ar.e so new and perple::1dng 

that eve>:1. n.ow the Broo1dw,7eH labo!'atory :i.s unde:t'taking construction of a 
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This new device again uses the same principle of acceleration and 

the same genera.l layout as the proton synchrotron but with a significant 

change in detail. To steer a beam millions of times around a ring of small 

cross-sE:ction requires some means for keeping the particles from straying 

into the walls of the evacuated acceleration chamber. This is done in 

general by having the magnetic field strength vary in a particular way 

across the chamber to form a sort of electrical trough in which the protons 

tend to pull toward the center of the chamber. The Brookhaven group has 

developed a field configuration which promises a much tighter control on 

the transverse motion of the ions; the accelerating chamber and the 

surrounding magnet can be made much smaller in erose-sectional area, with 

almost proportional saving in ¢ost. The alternating gradient synchrotron, 

as it·is called, should produce protons five times as energetic as the 

Bevatron for about twice the cost • 

. This completes a description of the main line of development of 

nuclear particle accelerators. Another approach must be mentioned which 

is gaining increased attention in recent years. This type is call~d the . 

linear accelerator, a machine ~ich uses no magnetic field: instead, the 

particles are sent down the axis of a succession of concentric metal 

cylinders, where an alternating voltage is applied between successive 

cylinders. In passing from one to the next, the particles are accelerated. 

The length~ of the cylinders progressively increase in just such a way 

that the particles arrive at the next interface at the right time to be 

accelerated again. This procedure can be carried on indefinitely, and has 

the distinct advantage over the circular machines that the accelerated 

beam comes out the end in a straight, concentrated pencil of sharply defined 

kinetic energy. A linear accelerator in Berkeley, producing protons at 

32 Mev, is the only one which has been used extensively. The University 

of Minnea9ta is now building one for 50 Mev, and the British Atomic 

Energy Establishment is planning one for 600 Mev. 

The acceleration of electrons is also of interest in nuclear physics. 

Elc-!ctrons are not part of the nuclear structure and are incapable of feeling 

the enormous nonelectrical forces which protons and neutt·ons e:Itert on 

each other. However, they can exert electrical forcea and are able thereby 

to disrupt nuclei, either in close paaaage or by generating X-rays which 

S\\bsequently strike nuclei. They can be accelerated by dh·ect voltages, or 

by specia.Hy designed linea:r and synchrotron type machines. An important 

device, unique to electron acceleration, is the betatron, in which the 

accelerating voltage is provided by a changing magnetic flux - - the electron 

beam constitutes a one-turn secondary winding of an over-Gi.zed tl·ansforrner. 

rrh,., ~.cccl~:r.at~d <'.:lect:x.'cna V<:'.r·.r in e1:o1·gy f.rom a million to a billion electron . 
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volts depending on accelerator type and application. The upper limit has 

been reached at the California Institute of Technology usi11g a machine of 

the proton synchrotron design. 

The particle accelerators are primary tools for basic research in 

nuclear physics, :making it possible to stimulate sub-nuclear events in the 

laboratory in a controlled and systematic way. The apparah\S for detecting 

and analyzing the nuclear processes is less conspicuous but equally com­

plicated and special:i zed. It has proved most effective to concentrate 

equipment in a few localities, though participation is intended to be on a. 

broad basis. The. European group, CERN, offers a case in point; the 

major countries of Western Europe are sharing the responsibilities and 

benefits of a single laboratory beyond the means of any one country. In 

the United States the facilities of the national laboratories are open to 

qualified scientists for extended periods. Brookhaven was. in fact, created 

by the co-operative efforts of several eastern universities~ with the 
. . . 

encouragement and support of the government. 

There is another aspect of publicly supp.orted basic research which 

·serves a more immediate need than exploration of future paths. In a 

young field with great potentialities, discovery. change in basic conceptao 

invention, and development are intimately inter-related. To train a young 

person for intelligent participation in our atomic energy p~ogram requ.ires 

more than a course of lectures which can be rendered obsolete in a few months' 

time. He must live and work in the field for some years. obaerving and 

learning to judge the changing picture. The apprenticeship is served best 

in pursuit of basic pt•oblems, for in this way he gains the broadest possible 

background and participates himself in determining new directions. Students 

entering the field almost inevitably have to rely on gove:rt'lz.nent support at 

some time during their training, f.or the research work is complex a1.1d 

costly; in ret~rn, our national program in all 'its technical b1.:anches draws 

its new life frm.n this source. 

A study of nuclear particles, theh· propel?l:iea and modes of interaction 

is P.lOt the only type of basic reseal!'ch in which the atomic energy program 

is involved. Radioz.ctive l'l1ateria.ls are easy to produce and find use in 

:&n::my fields. When a nuclear particle enters a nucleus the resulting con­

giom.ara.tion is usually h~ghly G.msta.ble anci ir.-. a t'Lme far too shot·t to :n.'lea.sul?e 

one or more particles a:re ejected. The residual structure is quite often a, 

nucleus which does not occm: uaturally and. is lass stable than another 

conta.h1ing the same total n\.~mber of pa.rticles. After a. ti:n,e it changes 
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spontaneously into the more stable form. materializing electrons to carry 

o1f the excess electric charge and some of the excess energy. the remainder 

appearing in the form of x-rays. All elements can be n1ade radioactive. 

and the ejected electrons and x-rays can be detected by simple means ... 

a Geiger counter§ for example. 

In many research problems requiring a detailed tracing of a substance 

through a succession of processes. suitable radioactive atoms can be sent 

along as tags. They caal. be located at any stage because a certain fraction 

of them convert themselves each second. revealing their presence. The 

cleaning ability of soap can be tested with radioactive dirt; a plant0 s 

method of taking chemic;als from the soil can be followed in detail; an element 

can be traced through a. series of chemical reactions. Applica.tions of thi.s 

sort are many and ingenious and a number of long-standing teclmical mysteries 

have been easily solved. Radioactive materials are manufactured routinely 

a.t Oak Ridge for use 'by responsible research groups. 

Specific projects within our basic research program are usually 

initiated by the individual investigator with the approval of his institu.tit-:m. 

The proposals are examined in Nashington with the voluntary aseist<.l.ir.u::e of 

three or four scientifjts of recognized judgment in the particular subjl~C:.t6 

If accepted, the closest AEC field office arranges a contract to share ·~.he 

expense with the ir,atitution, which usually contributes .e\o:me salaries 

and facilit~es. The projects are e:J..~remely varied in purpose. E:r.:peri:m<"\,nts 

with high energy particles. in which a nucleus is pretty thoroughly shattel'·ed, 

do much to expand our over-all picture of sub-nuclear phenomena but rat·ely 

lead to immediate technological advances. Experiments involving particlefl' 

with energies of a few million electron voltst in which the struck nucleus 

remains almost intact, are usually aimed at a mo1•e detailed study of nuclea:r 

structure. :r.nd often lead di:irectly to changes in reactor design and weapona 

research. Other projects serve to develop measuring techniques and to stu.dy 

the prop?.<i:"ties o£ mate:dals under extreme conditions of heat. pressure, and 

radiatili'.m:, density; still others attempt to correlate resul1B. put the facts in 

order, a;nd forrnulate th~. unknown law51 of nature. 
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Such is the framework within which the science of nuclear physics 

has bee~'l progressing in this country since the end o£ the war. It is a 

delicate task for a government• agency to make it function effectively, for 

the inquiries it sponsors must often lead into blind alleys and the physicists 

whom it supports a:·e as sensitive to criticism and regulation as the 

traditional prima donna. Enough time has passed to observe that a working 

system has been W•all established; the advances we have made in understanding 

the nucleus are a tribute to the good will and flexibility o£ purpose of the peopb 

participating in the program • 




