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ABSTRACT

Absolute croas aectlona for tha production of cbargad secondary 
par tic la a in tha bombardment# of aluminum, nickel, • liver, and gold by 
332-Mev protona, 187-Mtv deuterona, and 3S0-Mev alpha particle# have 
baan datarmlnad. Tha relative yialda of various aacondariaa from thaaa 
bombardxnanta war a previously reported by Deutach. Sacondariaa wera 
produced in thin ribbon targata, wara datactad in nuclear track plat*a 
placed inalda tha IM-lnch aynchrocylotron, and wara identified through 
mo a rare me at of their'curvature in tha cyclotron’* magnetic field and of 
their range in nuclear emulsion. To determlno absolute yialda tha targata 
wara monitored for raaidual b«U and gamma activity. Thaaa actlvitiaa 
wara compared with tha target actlvitiaa arftaing from a known flux of 
prim aries; this flux waa datarmlnad in a calibration axparimont performed 
in tha external cyclotron beam.
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Deutsch* Baa measured the ra la tiva  ylaldi of charged particle• 
produced a t 0° with raapact to the 332-Mov proton. 187-Mev deuteroa. 
aad ISO-Mav alpha-particle beam  direction for varloue elem ent■. Thia 
paper raporta  the abaolata croaa aactiona for the production of auch 
secondaries. A knowledge of the croaa  aactiona helps to c larify  the 
ro les of the cascade aad evaporation procasaaa is  high-energy nuclear 
reactions. To obtain a  batter under etandtng o( the procaeeae involved 
in these reaction#, one would like to  learn

(a) the c re e e  eeetioisover a m ore extensive range of secondary energise,
(b) the c ro ee  eectioif ae a function of angle of production, and
(c) the croee  aactiona for the production of neutrone.

Such a program  h a t  been c a rr ied  out a t the Radiation Laboratory for 
190-Mev proton bombardment! of various e l e m e n t !  and le to be reported 
in the near future.** 3 The purpooe of this paper, however, ie to provide 
abeolute croee eectlone for Deuiech'e work, thereby indicating the behavior 
of the creee  eectioe ae a function of atomic number, bombarding particle, 
aad beam energy.

The method of aecondary-pertlclo detection wae Identical to that need 
by Deutech. Secondariee were produced in thin ribbon ta rg e ts  (1.38 m g/ 
cm* aluminum. 8.93 m g/cm * nickel, 13.98 m g/cm * Oliver, and 12.00

T kit work wae performed under the auspices of tbe United Statee Atomic 
Eaergy Cemmieaion.

 ̂ Now at Stanford Reoearch Inatituto, Menlo Park. California.
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K il f l  A, U  «h* U i f ^ i  i M l  comber, WA U  Avogtdro'* m A t r ,  1  
A iM g M ttc  OtM i t n i f t k ,  M  the mcomUi U i 1 «V w  » tM  eocoodtrUe* 
n l M i l f ,  M the M tt4«r i f  p r l a i v k l  through Uvgot. tad  p  th« t r e t i  
4m i lly  W A t  urge* n i p t c t t n l y .  Th* t u t o r  J  U  c tlc ile lo d  frcoo th* 
geom etry of 4m *Jtp«rlm ottt. 4 Th* gottU ty is  too observed dead ly

! to i M t t t o r U i  i t  t to  « u l u r  t r i t k  ^totoi.
To 4« to ratio* tho W toM f of p trtic lt*  M th tt  m l  4 m #  4 m ,  th# 

l i t to  t o r f t l i  U N  t i t l *  4 <w r**ldu*l t o u  ta d  g 0 « *  ectirlty . I t  
oddltioo, two cycletr** M M  w o rt mod* t*  follow*j 

M  0  l u t o w t o i i i t ,  ol On  Tl-loch rtdlo* of th* cyclotron o f t  Bloch 
mod* up of group* of thro* IdooHeol foil* t r e to f ed io M  or4*r poiyoihylooe, 
i l m i f t M ,  tlchel, o l h t r ,  gold, tod  polyethylene.

(4) o I m 4 iv4 m »I b f too feU-eeergy ostorotl proto* boom of three 
poly ethyl* to  loll*. For to ll mm tho boom u t l  eoUim*t*d by t  l/d -lcch- 
dUmotor brtoo lob*. woo petted  t o m #  the foU* loctftod I M m Im i  M to d  
the eelUmtlor, ood woo itoloitod tod lotcgrtted by t  Ftoredty cop pieced 
I I  1 Of hot bohlod 0x4 f ti l t
The dlcteecee bolwoot tho oolUmttor tod foil* tod hotwtot th* Ftredey 
cop mod M e  were etch c l e m  to be Urge oo to  le minimi*# tctlvlty 
coeeed by eecetdtry eeolvoee (tod ehtrged porUclee) tr  everting tho foil*. 
Ltvge oMObcve of Ueoe eow otud eecoedoviee origlotto U  the colllm tior 
ood to the F tred ty  cop. The toll* bombarded I t  thoto rote were eioo
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ftcthrttr. Tk* M U  «t I k  MftltftVy w t
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4U tfikM M  •< MtlrifcUi, 
0 K

(9.1 «U»aUk Um c*# lu ll HU <0.1 a iM t t l  I k  
IV i f  e«m li k U lM l ( i m i  I k  M U  <1% or Uflij, I k  lo U m ia fttiii  #1 

i r w l  O H  «W ■ H N IN IM U  «l ■ <1*1 V O H  J * m )  M l
(101b or Uaa). O i Hu W ait i f  I k  f t k n  c m U ir t l io w  t k  m m a l k r  

U I k  i b i i l t l i  i v h i  — Horn U i H t i i t k  t» k  IH «
t k  M^rlfluM rmlti in  |im  li Tkto L T«bU 0 girti tk  iaU«| 

UiUift tkl tnu im  PnUib*! nliftto jriiUi lak ftk ikli jrUWU.
I v ia b U tk a k O r .  V i lu r  H  l i r k i  for b it  k l |  m 4 ft> cii»< i« i ftl  

M i Dr. k b tf t L  T k n k a i i v  b it c iiIIi n I  I k m i l  U O il M ^ r i a u t .
I mb ftlM toiablai  0# lira . M i  ip t l i i i f  lor k i n  m a t  ol I k  ac *•»!«§

I k  |k M  ^  I k  ftw luv track pUtoa. Tkia M gM  v ia  Utaai by cmttUg I k

ftittrilf.
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T*U* L n «  4i£tr**tt*l «r«M m t W  t(« v  tlM prefect*** *1 Um fee- 
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T a lk  XL Cu N N k i  toil*. To obooUtt yitU* mmltipty Domtock'* 
• r i a m  Vy too M aM r g l m  to tolo t o l l  |viU m  U to U lk ra i  
f t r  t o r t t o i  por Mtv).
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