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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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SUMMARY ‘OF RESEARCH PROGRESS MEETING OF DECEMBER 4, 1952
Sergey Shewchurk '

Rad1at1on Laboratory, Department of Physms, ‘
Un1vers1ty of California, Berkeley, Cal1forn1a

January 14, 1953

I. Landau Effect with 32 Mev Protons R. E1sberg

The exper1ment which served as the subject. of thls talk is descr1bed

in report UCRL 2031, entitled "Stat1st1ca1 Fluctuatlons in lon1zat10n by 31 5
Mev Protons", by G J. Igo, D. D Clark and R. M E1sberg, dated ‘
November 24, 1952 The 1ntroductory paragraph is quoted as follows

' Useful methods of 1dent1fy1ng part1c1es of dlfferent mass often in-
volve a measurement of specific 1on1zat10n and some other parameter such
as: momentum, energy, or range. These schemes require a counter of )
small stoppmg power and good proportmnahty to measure the 1on1zat1on '
It has often been thought that a gas proportmnal counter admirably sat1sf1es
these requirements, on the assumption that the stat1st1ca1 fluctuatmns 1n the_ '
energy loss of the particles traversing the counter are governed by the ) _
statistical fluctuat1ons in the number of ion pa1rs, as calculated on the ba51s
of about 25 ev per ion pair. Experiment and the theory of Landau and of
Symon 1nd1cate, however, that the f1uctuat1ons are conmderably 1arger _
II. n - p Scattering of ""300" Mev Neutrons., w. P. Ball. ‘

Most of the prev1ous work on n-p scatter1ng at energles of 40 to

260 .-Mev has been done by conducting measurements on the scattered proton .v
rather than on the neutron, the latter bemg much more d1ff1cu1t Hence, - v_
data for neutron scattermg angles of conSLderably less than 60° has been |
lackmg Th1s exper1ment was concerned with the detectlon of neutrons at
these small scattering angles. _The resultmg protons for such small )
neutron angles have too small an energy to be measured eas11y The
apparatus used was the same as that descr1bed prev1ous1y in report '
UCRL-1938 for measuring neutrons scattered by varmus materials.

All neutrons with energies above 210 Mev were counted at all angles
When the new data for 90 Mev and 260 Mev were added to the curve plots

from other published data on the n-p d1fferent1a1 cross section versus



-3- UCRL-2080

Lo T SR A

neutron scattering angle, thére resulted a rather fortuitous smooth fit.
See Figure 1. The complete curves with the new data show that the cross

section rises steeply toward 0° Also,vthe curves’ appear to be Symmetm-—_

cal.’ The data does not. exactly fit. e1ther the Chr1st1an ahd’ Hart or Jastrow
theories, but leans somewhat toward the former. Average statistical error
for the new data is roughly 30 percent,. '

111, Geologic History of the Earth's Magnet1c F1eld H, Bradner.

Assistance is being given to Scripps Institution of Oceonography at
La Jolla, California, on a problem of determining the geological changes-
in the earth's field as 1nd1cated by the res1dual magnetlsm in. sedlmentary
rocks. The d1ff1cu1ty cons1sted chiefly in devising a small shipboard
.magnetometer sens1t1ve_.e_nough to’ detect the minute variations and,or-l_e_nt'a:i"

tion in the residual magnetism contained in ocean bottom samples.

Two classes of data seem to exist regarding' the earth's magnét'ic“' T

field. One c1ass tends to prove that the earth's magnetic field has always -
been about the same as it is today. The other gives ev‘id'ence' indicating =
apparently that the north magnetic pole has made great movements from
time to t1me, even to being located in the south, These data are obtained’
from tests on the residual orientation in the crystals of small samples ‘of
und1sturbed volcanlc or sedlmentary rocks in various localities. It is -

assumed that the volcanic rocks were magnetized parallel to the earth's

field at the time that the rock cooled below the bcu'rie point. "In sed‘ime"ntary"-

rocks the d1rect1on of magnet1zat1on would be in the direction of the earth's
preva1l1ng f1eld at the time that the crystals became compacted in place.
Disturbances; however, could be caused concewably by la.rge 11ghtn1ng
‘storms, geologic upheavals, magnetostrictive strains, or relaxation of
the orientation_ of semi-permanent magnetic c'ryst'als. In VNew'Ehgland's

sediment layers it .appears that the orientation of the earth's magnet'ic'

field must have always been about the same as it is today. In South Afr1ca, =

certain 100 mile long dikes indicate along the1r entire length that the
magnet1c f1e1d was po1nt1ng south, Other d1kes show the same effect.
Still others pomt north in some sections and south in nearby areas. -

During the past 300 years in which accurate measurements of

the earth's field have been made the pos1t1on of the north pole has wan-

dered a few vdegrees, and the magnitude of the field has steadily de-

creased approidmately two percent per hundred years.
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Scripps Institution is proposing to take and to test samples from the
bottom of deep ocean beds in the Pacvific':., A sensitive magnetometer has
been built to bé used on shipboard. It was designed by Ronald Mason of
Scripps, Hugh Bradner and Ray Robertson of UCRL. " The ihstrument can
‘measure the residual magnetic field of a sample with a sensitivity of
10 0~? of the earth's field. If the background from stray generator fields
can be reduced by correct placement of a bucking coil the sens1t1v1ty
should be increased to 10 -8 of the earth's f1e1d

<
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