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iuhject: TPossible Utliliszation of & ’0=Inch Cyelotron

I = SLEARY "F LIZLES F APPLICATION

1. A cyclotron capable of accelerating lizhter nuclei to energies in
the range of 10=30 mev is of the greatust value in cerrying out resecrch in
fundameni 1l and snplied physioes, chamistry, nnd metallirgy. The versatility
of sueh an instrmmant and the fast thut now uses for it ere constantly being
discovered males it diffieult ¢t wresent e detniled list of the mppliecations
but an enumeration aceording to gemersl funoticas will indicate the flexie
bility end utility of the d@yclotren,

2, 'n the firet nlace, it can be ewployed in muclear physics to study
the intermctions between neutrons, vrotons, deuterons, or alpha particles
and any targzet muclei, Vith regrrd to the charged particles it is very
adventagaous for such studies thet a moderately well collimatud monoensrgetic
beem 1s aveilable Mrom e oyclotr:n, Insofar as neutrons are co:sernsd the
conditicns are much more favoreble for doing ex eriments with monoenargetie
fast neutrons then in s pile since toere are tio very effective methods
available for doing exreriments with fest monoenergetie neutron with Lhe ald
of a eyclotron, Firet one oan make use of a mucleer resction (e,g. deuterons
on a tritium target) rrodusing neutrous of essentially s siizle energy.
Secondly one gan mske us of the fact that the eyclotron ombput consists
of pulses cf perticles with a pulse widt: of about ,01 = ,1 . sesond to
emplay time of flight methods using fast amplifiers and aoimidom. cir-
ouits to neke stuiies oI relatively high onarey nautron crcss sections,

This 18 of considerable intereat in view cf the mrocticel and theoreticel
impcrtance of cross sections for peactions with il oner:y neutrons,

3. Clseondly, ona may use the boar o. charged na-ticles frem the eyelo-
tron to investigate the chemieal and physical effeat ¢f nuclear perticls
irrediation, l'or the production of radistion danuge in small samplee of
mmterial (e,g. wires or thin rheets) such s bomberdment by cherged perticles
is considerably more efficient than tho use f neutrons fr n @ nile, For
many fundemental igwestigations of rediation densge smell samples, in whieh
fairly unifora damage ozn be vroducec Yy cherged -articles emersing fron e
eyclolron, are satiafactory, Cyelotrcas arv currently beln; ewployed far
such studies by at least aix laboratories, meny of the< .sing eyclolrons of
soaller energy and bo:m lntunsity tian tho YACA eydlotron, OSeveral samples
ars usually exmosed simultaneously interecepriing e totzl beam euwcrsing from
the ayalotyon of 10 to 20 »iero ammeres., xposures resulting ‘n an integrated
bean of 50 %o 100 nicro=-smpere=hours are customary, (See s.g. "Cyeclotron
Techniques for Madiation Famage . tuiles”, i, P. Yockey et al,, Torth ‘mericsn
Aviation Ine,, Tew, Se, Yustr, 25, 1011, 1954,)
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ng the device conceived by P, .chwed and G, Groetainger (J. of
Applied hyeies .., 234, 1952) the same amount of uniform radiation damage
oen be produced by dewtevens emerging from a 50 inch eyclotron with 1/40
the amount of intograted beam than without this deviece,

L,y Third, study of the energy levela of the (unstable) arodust nnelei
procuced by the bombardmant of the target nuclei with & cyclotron beam is
the best method available for the elucidation of muoleer structurs,

5, Finally, the syclotron can by effectively used to produce isetopps.,
The numbor of isotopes obtsinable !z sbout twice a:t grest as from a pile,
and ons may use isotopes with half lives so short that they could not survive
transportetion fro» the rile to tho location where they ars used, These
isotores can be used, of course, in tracer exporiments in solid astcte phyweies,
chemistry sad wetelluryy and a3 sources cf camme rrys electrons ete,

IT = PRAS FO" "uu BY RODIATION PHYUICS CECTION IN IMMEDTIATE
FUTURE

1., At the yrasent Li=e th: mein emniasis would be ca ithe stagy of ire
rediation effects in sol d: walday use - th: method jeseribsd asbove for
mrodueing an affect unilorw throupaout th: bk of the material investlgated
without %o®mioh hecting, 7he substznses initislly lavestigated would inelude .
copper=gold slloys vhich are guitc sens!tive to irrsdiation affects and have
been extensively st died in this laboratory, copper, snd HaCl whieh sre also
quite sensftive to irpadiation and have been extensively stucied here, In
addition icotopes would be nrocducec tc be used ae sources in studies of the
soattering and §lowing down of fast charged particles, Some isotopes would
2lsoc be utilized as tracers in diffusicn measurements,

G. Croetzinger
Hiemd, Radistion Fhysics Sectiicn
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NACA — Lewis

Cleveland, Ohlo
February 20, 1956

MEMORANDUM for J. R. Braig
Sub Ject: Utllization of the 60 1lnch Cyclotron

l., The memorandum on this subject prepared
February 4, 1955 by Dr. G. K. Groetzinger continues
to represent a complete and accurate account of the

uses to which the Cyclotron will be put according to

present plans.
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Philip Schwed, Head
Radiation Physics Section
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