Lawrence Berkeley National Laboratory
Recent Work

Title
SUMMARY OF THE RESEARCH PROGRESS MEETING OF AUG. 7, 1952.

Permalink
https://escholarship.org/uc/item/13c3i56f

Author
Shewchuck, Sergey S.

Publication Date
1952-09-18

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/13c3j56f
https://escholarship.org
http://www.cdlib.org/

o

UNIVERSITY OF CALIFORNIA — BERKELEY

RA

UNCLASSIFIEDuCRL- 195

TWO-WEEK LOAN COPY

This is a Library Circulating Copy

which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545

DIATION LABORATORY




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.



) UCRL-1953
Uhclassified-Physics Distribution

UNIVERSITY OF CALIFORNIA

Radiation Labératory

Contract No, W-7405-eng-48

SUMMARY OF THE RESEARCH PROGRESS MEETING OF AUGUST 7, 1952
Sergey Shewchuck |

September 18, 1952

"Some of the results reported in this
document may be of a preliminary or
incomplete nature. It is the request
of the Radiation Laboratory that the
document not be circulated off the
project nor the results qu@ted without
permission.®

Berkeley, Galifornia



UGRLF1953
UnclassifiedaPhysics Distribution
- . SUMMARY OF THE RESEARCH PROGRESS‘MEETING OF AUGUST 7, 1952
Sergey Shewchuck

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

September 18, 1952

I, Scintillatigg Crystal Gamma Counter° K., D, Jenkins,

This talk was based on a thesis report UCRL»1766 of the same title by K. D,
Jenkins, dated May, 1952, The short abstract of the repprt is quoted as follows:
?g @eacription will be given bf a simple counter which makes maximum use
of,existing cpmmercial equipment and will count gamma rays down to ten
. kilovolts with no appréciable electrical or thermal noise being intro-
duced. The counter has good stability and its gain can be made to stay

constant indefinitelya”

II. Analysis of F‘la,stic d = p Scattering Experiments gt 190 Mev, Mai»tin Stern

‘ In an attempb to learn more of the meaning of the experlment done 1ast
year a cpmparison has been made with exigﬁ;gg theory in collaboration w1th
6, ChAmPerlaiﬁo. The poinﬁ of view here taken is that elastic d = p scatpeting
shoul§ exhibit interferen@elbetﬁeen n m.p and p = p scattering; thus, the ex-
perimental results shou}d put another restriction on the allowable n = p and
P~=-P interaction59 a restrictioﬁ which could not be demonstrated from p = p
or n - ?'sgattéring'experimentso -

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

agd may be considéred to be either impulse approximation or Born approximapiono
We are o?ly concefned with the scattering in the forward direction. The re-
sults are open to Quéstion in that we have no positive indication of the ac-

curacy to bé'éxpécted of the impulse approximation in this case,
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The analysis of Chew shows that the elastic d = p scatteripg differ?ntial
cross section can be ﬁritten in two factors. The first of these is gai}ed
the "sticking factor®. It depends on the momentum transfer to the_degteron
and has been calculated by Chew from a deuteron wave-function. The second
factor involves only;the seattering aﬁplitudes invn = p,and'p‘u p scatter-.
ing. ?y taking these scattering amplitudes from existing potential -
theories of n = p and p - p scattering the second factor can be calculated,

When the experimental cross sections are corrected by the reciprocal
of the "sticking"factor" they appear to be quite close to the sum of n - p
apd_p -p differential scattering cross sections, indicatipg‘that the'iﬂtér-
feregge term is quite small, For this reason we have centered attention on
thé quantity |

N\ g Corrected a-dE_%e§ = 9 g~dp__(6) '
~ o~mp (8) +57p(6 16s o np (8) + opp(e)

S is the "sticking factor" used by Chew, When the corrected d - p dif-

ferential scattering cross section is equal to the sum of n = pand p = p
differeptial scattering cross sections; then this quantity is equal fo one.

The following Table I contains the results obtained.

~ " Table I
e Nem. A D A s A
0° - 1.13 1.33 1,20 - 1.27
20° 1,03 1,06 1.32 .92 105
40° 71 .90 1,23 .55 .78
60° .64 64 114 58 .69
8° 48 43 1,04 71 .80 '

CH represents the potential of Christian and Hart for n - p interaction, CN ‘

represents the potential of Christian and Noyes for p = p interaction, Sw is
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a charge independent model derived from CH and CN by D. Swanson, J indicates
the gotential of Jagtrowlipvolving a hard co:e-in‘the“poﬁentiai for singlet
states and is charge independent. Sindicates the use of phase shifts
rather than Born approximation., .

- Wi?h}n the accuracy to be expected of the‘impulse approximatiQn as ap;
plied here we are forced to say that all of the potentials used seem to £it.
the data quite well, The discrepancies are greatest for the Swanson mixz-
tyre; however, it would be difficult to argue that that potenfial should'
be discarded on this basis,
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