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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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I~· Scintil}ating 9rystal Gamma Countero 

This talk was based on a . thesis report UCRI-1766 of the same title by Ko Do 

Jenkins~ datedMay9 1952o The short abstract of the report is quoted as follows: 

~A des.cription will be given of a simple counter which makes maximum use 
~ ~ - ' . 

of. existing commercial equipment and will count gamma rays down to ten 

. k:ilovol ts with. no appreciable electrical or thermal noise being intro= 

ducedo The counter has good stability and its gain can be made to stay 

constant i:ndefini tely o 
11 

IIo Analysis of Elastic ~ Scattering Experiments at 190 Mevo Mar.tin Stern 

In an attempt to learn more of the meaning of the experiment done last 

year a comparison has been made with existing theory in collaboration with 

Oo Chamberlaino The point of view here taken is that elastic d ~ p scattering 

should exhibit interference between n = p and p = p scattering' thus~ the ex= - . 

perimental results should put another restriction on the allowable n = p and 

p - p interactions~ a restriction which could not be demonstrated from p = p 

or n = p scattering experimentso 

The method of analysis used follows that of Chew or Bethe and Gluckstern~ 

and may be considered to be either impulse approximation or Born approximationo 
·~- "". . ~ 

• We are only concerned with the scattering in the forward directiono The re­

sults are open to question in that we have no positive indication of the ac= 
r· .. 

. curacy to be expected of the impulse approximation in this caseo 
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The analysis of Chew shows that the elastic d ~ p scattering differential 

cross section can be written in two factorso The first of these.is called 

the "sticking factor"o It depends on the momentum transfer to the deuteron 

and has been calculated by Chew from a deuteron wave-functionc The second 

factor involves only the scattering amplitudes in n = p and p - p scatter-

ingo By taking these scattering amplitudes from existing potential 

theories of n = p and p - p scattering the second factor can be calculatedo 

When the experimental cross sections are corrected b,y the reciprocal 

of the "sticking factor" they appear to be quite close to the sum of n - p 

and p - p differential scattering cross sections~ indicating that the inter-

ference term is quite smallo For this reason we have centered attention on 

the quantity 

Corrected o- dp f e? 
a-"np (e) + if"PP e = ~ 

l!6S 
crdp <e> 

fT np (e) + tr"pp(e) 

S is the nsticking factor" used b,y Chewo When the corrected d - p di.f-

ferential scattering cross section is equal to the sum of n - p and p = p 

differential scattering cross sections$ then this quantity is equal to oneo 

The following Table I contains the results obtainedo 

Table I 

6 6 9XPo 
/j,CN 

CH 6 Sw 6J DOJ 

00 lcl3 lo33 lo20 lo27 

20° lo03 lo06 lo32 o92 lo05 

40° o71 o90 L23 0 55 o78 

60° o64 .;64 lol4 o58 o69 

80° o48 o43 lo04 o71 o80 

CH represents the potential of Christian and Hart for n - p interactiono CN 

represents the potential of Christian and Noyes .for p = p interactiono Sw is 
... 
\. .... 

•' 
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a charge independent model derived from CH and CN by Do Swansono J indicates 

the potential of Jastrow involving a hard core in the potential for singlet 
- _, .. "" 

states and is charge independento Jindicates the use of phase shifts 

rather than Born approximationo 

Within the accuracy to be expected of the impulse approximation as ap­

plied here We are forced to say that all of the potentials USed Se~ to fit-

the data quite wello The discrepancies are greatest for the Swanson mix= 
-- -

ture9 however~ it would be difficult to argue that that potential should 

b9 discarded on this basiso 
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