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NEUTRON POCLARIZATION EXPERIMENT AT 285 MEV

Huzh Bradner and Robert Donaldson

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

June 16, 1954 '

This letter describes the polarization of neutrons from carbon,

beryllium, and lithium targets bombarded wi:h a polarized proton beam

from the Berkeley cyclotron.

‘The polarized proton beam was that developed by Chamberisin,

¥

- \ . - . .1 4
Segre, Tripp, Wiegand, and Ypsiluntis, and was found by them to have

1 polari'zafci.on of 65.0 and 2 mean energy of 285 Mev.

The neutrons were counted in 30-degree coincidence with their

recoil protons. Figure 1 shows the counter arrangement in the tar et

area and the events recorded.

Cur data were found to agree at all points, within statistical errors, with

Alignmen! of the apparatus was checked by measuring the asymmetry

. 1
. of double scatiered protons as in the experiment of Chamberlain et al,

their results,

Polarization by two succesasive scatiers in the same plane can be

expressed in terme of the resulting asymmetry between left and right

cpunting rates. In the present experiment the polarization, P, is ziven

by\. e
L}

= L-R/L+R = 0.65 P,

Figures 2 and 7 give the quasi-elastic asymmetry for neutrons from

‘i

‘ :

carbon, beryllium, and lithium targets. For angles greater than 90 degrees c. m.

the neutrons were defined by the large resolution telescone, 2lthough coin-

cidence was s:ill demanded in the conjuga-e counter with a small angular

resolution,

deuterium target yields results in good agreement with cur data on carbon.

3

4 subsequent experiment by Chamberlain et al” using a liguid-

I, ©
B

v

. Chamberlain, E. Segrz\a, R. Tripp, C. Wieyand, and T. Ypsilantis,
hys. Rev. 93, 1430 (1954). '
2. O. Chamberlain, R. Donaldson, E. Segr%, R. Tripp, ©. Wiezand, and

T.

Ypsilantis, Phys. Rev., this issue,
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It should be noted that the nonzero neutron polarization at 90 degrees
3
indicates the presence of both odd and even terms in the scattering analysis.
Figure 4 gives the p-p quasi-elastic asymmetry for carbon.

Thie work was done under the auspices of the Atomic Energy Commission.

L]

3. Don R. Swanson, Phys. Rev. 84, 1086 (1951). ’
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CAPTIONS

Fig. 1 Experimental setup showing counter arrangemen: and
events recorded. S$olid angle subtended by the i, 2
counter was approximately 0.2 x 102 to 0,8 x 10~ steradian;
that of 3,4 was approximately 0.03 10 0. 3 steradian.

Fig. 2 Asymmetry e plotted as a function of the center -of masgs
neutron angle for proton-neutron quasi-elastic scat ering
off carbon. The errors shown include only counting
gtatistics, '

Fig, 3 Asymmetry e plotted as a function of the center -of -mass
neutron angle for proton-neutron quasi-elastic scaftering
off lithiurn and beryllium. The errors shown include

; only counting statistics.

oo,

Fig., 4 Asymmetry e plotted as a function of the center -of -rnass
proton angle for the proton-proton quasi-elastic scaiiering
‘off carbon. The errors shown include only counting
staiistics.
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