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SoMMART OF THE RESEARCH PROGRESS MEETING OF APRIL 24, 1952 

Sergey Shewchuck 

Radiation Laboratory, Department of Physics 
University of California, Berkeley, California 

I, Photoproduction of %Ors from Deuterium, W. Heckrotte, 

The talk was essentially based on report UCRL-1611 by W. Heckpotte, 

L, R. Hemi eh and Js V. bpore9 Desember 13, 1951. d summa~y is quoted 

as foElows together with a concluding remark8 

Vhe erosa sections for neutral meson production was calculated 

when a dueteron particle was formed in the final state. The pseudo- 

scalar meson theory with pseudovector coupling was assumed and the pro- 

cess treated according to the perturbation theory, It was found that 

the principal eontrilmtfsn to the cross section is proportionaP to the 

sqaare sf the f nteraetf on energy, " 
1% apparently may be conc1uded that one can determine the sign sf 

the proton - neutron - meson o~upling constant from a study sf the 

The work of W, E, Grandall and others on the photon spectra re- 

ceived at various angles from targets bomkded with 340 Mev protons 

allows one to infer the angular dfstri ion of both the photons a d  the 

Wo mesons, However, i n that work it was not possi ble to use azi abso- 

lute proton beam monito~, since for reasons of intensities the target was 

placed within the cyclotron tank and multiple passage of the beam re3- 

dered a, eodident measurement of its emrent fmpossible, The relative 



numbers of photons received at f~arfous angles were measmsd by the use of 

th in  aluminum f o i l s  or th in  poEystpene f o i l s  fastened t o  the carbon tar- 

get. The ac t fv f t i e s  of sodieam 2% o~ of carbon n, respectively, served 

t o  give r e l a t ive  normalization, 

The present report deals with an absolute evahat ion of the  photon 

yield received at 90' fmn a carbon target. bombarded by the external 

pmtonn bean, whose cwren% could be p ~ e e f s e l y  measured, bmparfson with 

the 90' spectrum receive& from in terna l  targets  %hers mde it possibPe t o  

place the  data apon an ab~sSuLe scab of fn%ensfty. In the table  wMeh 

follows, there ape l i s ted  the r e su l t s  f o r  the various angles of obsema- 

t ion  in the laboratory system, Fne f f m t  e o l m  gives %he df f fe ren%id  

cross s e ~ t i o n  pl~esen~edj by the carbon n w ~ e a s  for the pJ?od~c%fsn of 

photons at the, pe& of %he s p e e t m  seen a t  the angle specified, The 

second e o 1 m  e v e s  the tota.3. pho.t;ojn fiePda in Lsma of the cross s e ~ m  

f o r  the delivery of Mgh-energy photons f ~ t ~  unit soEd angle in the 

direction specified, The th i rd  c~>..mm @ves the mount ~f so l id  argu.2a.r 

space t o  be associated with each of the speobm a t  the ~ m f o w  angles of 

dew. The l a s t  calm eonsfsts of tihe prsducta sf %be preceding two 

columns wkdeh, when s m e d ,  w i l l  gfve the t o t a l  eroas seet%on of %he 

carban nucleus f o r  the prsduetfo*, cf Ugh e m q g  p3had.can radiation, 



T A B L E  

2 
em /st era do ~ e v  



If all the high energy photons are considered t~ ar i se  from neutral 

mesons then nezrtPal meson cross sections are one half of that  for photon 

producti on, or  Po 8 2 0.4, 

I n  Figure P i s  s h m  a plan view of the esrpcerimelak9 arrangement, 

The pair spectrometer i s  located where %ti can firs% view the in terna l  

cyclotron target ,  for  the  purpose of recefvhg srsff%eient gamma, radiation 

t o  allow the adjustme~t  of cou~pting aonditfona t o  proT5de satfsfactmy 

plateaus, subsequently the pa i r  speekometeno i a  %-mned upon i t 8  base so 

as t o  view through the side w a l l  aperture e, carbon targee placed i n  the 

external proton beam, Final coPEfmatiorn alsd an electron clearing f i e l d  

preceding the pa i r  spectrometer gave aa t fs fac ts r f ly  low converter-out 

eounti ng rates ,  

I n  F'igure 2, are dfsplayed seunpk data from one run showing the 

dependence of photon counting r a t e  upon tantahm converter thickness, 

The abscissa i s  expressed i n  terms of %f%eotiv-e t M e h e s a m  w'hich is  

calculated Prom actual  thickness by t t i k % q  aeman-L of %he photon atten%- 

a t ion  by the tantalum up t o  the depth sf the point of pair erea.tfon am3 

the poss ib i l i ty  of electron enere;g loss  t o  ene~g iee  below deteetabiUty 

f o r  the pair  electrons emerging frolla that poi&, &om % U s  e w e  the 

photon H e l d  per uni t  tkickness of tanta1m i s  obta2ned. 

BIZ, Re Z,, W.les., 

I n  the expe~imentall setup for  the deteatf on o n  yield there was 

used instead of l iquid s c i n t i U a t s r s  anthacene o q s t a l s  which g ~ v e  

be t te r  resul ts ,  Yields were obtained om a nmber of elements i n  four 

se r i e s  run as f oUowss 



Series 1; Carbon, polyethylene, watep, heavy water, 61, 

2; Water, heavy water, l iquid 02. 

3; (lhdiameter cylinders) Id, Be, Go, BmtupaV Cv 

k, ca, K. 

" 4; C, Al, m, Pb. 

The Na and K targets  due t o  the i r  low melting points wepe able to be 

cas t  f n  one inch centrifuge tubes. The tubes were afterwards broken off 

and the metals re-immersed i n  o i l ,  The gasses D2, He, N2, and A are going 

t o  be used as targets l a t e r ,  employing a high pressure gas chamber designed 

by R,, Stephen White. 

F5gure 3 shows the re la t ive  yield of Ugh energy photons from 3AO Mem 

proton bombardment of the l igh te r  = l e i  up t o  A12' plotted against the 

atomic number, It i s  t o  be noted tha t  the yield is  ~~~~~bely the same 

for  cer tain p s l r s  of elements having the same number of neatrons as B" - 
c12 and Be9 - do j ands i n  general, the yield is  proportional t o  the 

number of neutrons. Figure &, gfves the r e l a t ive  yield including the 

heavier elements up t o  Pb, For elements above BP the  field ceases to be 

proportional t o  the number of neutrons B but goes rather  aeaordfng %o the 

number of neutrons per unit volume on the surface of the nucleus, f e e ,  

d/n 4 ~-'/3 (AS shown i n  Figure 3) 

By comparison, Panofsky, Steinberger and SteUer i n  the ease of 

photon produced n o ' s  from the synchrotron found a yfeld 

nucleon vs. atomic number 

Pb. This means that the mesons a r e  strongly ~eabsorbed, 



confined themselves t o  meson energies of over 85 Mev by t h e i r  detection 

scheme, 

A calculated curve fo r  proton absorption cross sections following 

the method of Fernbach, Serber and Taylor shows good agreement i n  shape 

with the T O cross section being only s l igh t ly  higher toward the heavy 

elements (Figure 3). This is  an indication of l i t t l e  meson absorptf on 

and might be due t o  a lower meson energy than those observed by 

Panof sky e t  al. 

Ilnformation Div. 
5/8/52 rh 
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