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In a2 previous paper we reported cur results on p-p scattering using

~

polarized protons., In the framewcrk of our general prograre of studying

nucleon nucleon s;attermﬂ, we would have liked to investigate n-

v

scattering with polarized neutrons; however, we are etill unable to obtain
highly polarized neutrons and the next best possibility is to bombard

deuterons with highly polarized protons.

E‘vaglectmg in first approximaticn the binding of the deuteron, the

rprocesses that occur in pd bombardment are p-o and p-n scatiering

~in which a P pair or an n-p pair escapes af approximatsly 907 in

the laboratory system. In addition to this there is elastic scaliering of

the protons, These processes are schematically rep s«anmd in Fig. 1

We have detected and measured processes (2} and {E";)"%y coincidence

B

%

techniques and we have aleo counted single neutrone and single protons

In Figs, 2 and 2 we show the asymmetrical part of the cross section
T 3 \
Po = 5 lo (8 o) - ¢ (47) | (1)
T o

where ¢ (0, ¢) is the differential cross section for &
beam scaltering or an unpolarized target.

the =z direction and are polarized along the vy axis., The cuantity Po is

The incident protons travel in

Ty,

completelyv polarized

computed from the relation :
p— £y by
o = eo P i I
unpolarized’ ted 3
where P’ is the polarization of the incident besrn used.,  The deuterium
scatiering experiment yields e; P’ # U. 73 is obtained {rom measurements
of the asymmetry when the scatters
identical: ¢ , L onoote assurned fo e 3. 75 mb/ster for pe» scattering,
anpolarined ~ p : -
eving it iy teken fromm previous wori.

and AQ! n-n cseatly
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Figure 2 refers {c the asymmetric part of the p-= scattering with

i -
using a hydrogen

some points taken from previously reported data
target, and some points from p- coincidence counting with s deuterium
target{proéess {a)}. ?igure 3 refers to process (b}, with data obtained
partly by p-n coincidence counting and parily by counting neutrons  lone,
all from a deuterium farget. Data on process {c}, as well ag the eg:per:;
mental description of the work and a detailed discussion, are to be piven
later, ' : A

The curves thus obtained give some information on nucleon-nucleon
scattering. A first step in their analysis is to obtain from them whatever
information ie possible on phase shifts of the different partial waves.

By Fourier analysis of the asymmetric part of the cross secrion
limited to the minimum number of harmonics necessary to {it the data

we {ind:

i

(Po}
P

by

1.348 8in 20 + 0. 242 sin 40 + 0,116 sin 60 : f3) :

it

(Po), , = -0.016 sin 0+ 0.958 sin 20 * 0. 324 sin 30 + 0.366 sin 40 (4]

The solid curves in Figs, 2 and 3 represent these eguations, ¥ the
sixth harmonic term is omitted from Eq. {3} the fit is still fairly good;
however, the fourth harmonic term is necessary in both Eqs. {3} and (4}
to fit the data satisfactorily.
From the Fourier analysis it is possible to infer some conclusions on
the phase shifts, as is to be shown in the fcllowirxg letter by Dr. B, . Fried.
This work was performed under the auspices of the U, 5, Atomic '

Energy Commission, )
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Chamberlain, Segre, Tripp, Wiegand, Ypsilantis, Phys., Rev. 93,

1430 (1954), We use the same notation as in this paper.

Mareball, Marshall, Nagle and Skolnik have worked on the same

subject, We thank them for commaunicating their results before

publication.
Chamberlain, 'Se'gr‘é, Wiegand, Phys. Rev, 83, 923 {1951});
Chamberlain, Pettengill, Segré, Wiegand, Phys. Rev, 93,

1424 {1954).

Kelly, Leith, Segre, Wiegand, Phys. Rev. 79, 96 (1950).



FIGURE 1
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