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As a result of recent thecretical interest, a comprehenéiva program has
come into being, the purpose of which is to deduce some properties of the
neutron-neutron interaction at high energies.

So far, p-p experiments have been carried out by Eirgél at 100 Mev, and

2
by Chamberleain, Segré, and Wiegand =at, among other energies, 120 Nev. Prof-

- essor Wilson M. Powell3 is'engaged in the study of n-d scattering using 90

Mev neutrons. We>are measuring the scattering on protons, both elastic and
inelastic, of the 190 Mlev deutérons of p&e Berkeley 184=~in. cyclotroﬁ° In
all these experiments the relative velocities are comparable.

In this letter, we present our results to date cn the elastic d-pnséat—
tering, first reported by cne of us (ALB) at a recent meeting4 of the American
PhysicalJSoéietya A more_complete report;'giving the details of the experi-
menf, and pcssibly extending the data to larger and smaller angles, will be
published in the near future. |

The experimental arrangement was akin to that used by Chamberlain and
Wiéganda5 Deuterons scattered out of the cyclotron were collimeted and made
to impinge on a target. Coincidences between protons and deuterons were

observed by means of stilbene crystals. Either one'crystal, or two in

1 R. w. Birge, Phys. Rev. £0, 490 (1950).

2 Chamberlain, Segfég‘and Wiegand, Phys. Rev., 81, 284 (1951).
3 W. M. Powell, to be published.

4 4. L. Bloom and M. O. Stern, Phys. Rev., &1, 660 4 (1951).

® 0. Chanterlain and C. Wiegand, Phys. Rev. 79, 81 (1950).
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coincidence, detected the scattered prctons, ancther crystal, in coincidence

ér5lthe deuterons. Suitable tests were performed to convince

with the’

us that 6ﬁiy the desired events were being observed.

Carton and pquethylene targets were used altérnately to obtain the
scatteriné cross section by subtraction. The data accumulated so faf are
shcwn in Fig. 1. The differential scattering cross section, in 10”27 ci2
sterad.”l in the center-of-mass system, is shown as a function of the aﬁgle
of deflection of either particle ig that system. Table I gives the'weighted
averages oflﬁhe cross sections fér a given angle. The slight relativistic
corfecfion has Eeen taken into-account. | |

The solid curve of Fig. 1 shows t@e thecretical cross section as given
by Chewn6 fvidently the fit is excellent from 60° tc¢ 1109, but at larger
angles the measured cross section is lower.than Chew's; this means that at
this energy the pick-up process which causes a rise iﬁ the cross sectién in
this region is less important than the Eorn approximation with Serber roten-
tials for the n-p snd p-p interacticn would lead one to expect.

The errors shcwn in Fig. 1 are compounded of the standard deviatioﬁs
due to counting statistics and the estimated uncertainties in the factor
which determimes how much of thé carbon count must bé subtracted from that
of the CHp target to yield the hydrogen effect. In addition, certain sys-

“tematic efrors, due to ihe uncertainties in the véltage‘plateaus, heam
integration, and steadiness of the beam,‘etc., mayioccur, These have been
estimated to amount tovno more than 7 percent standard deviation, and have
been taken into account in the errors quoted in Table I.

We wish to thank ﬁrs. 0. Chamberlain and E. Segré for their constant
assistance and interest in this work. This work was performed under the

guspices of the Atomic Energy Commission.

6 G. F. Chew, Phys. Rev. T4, 809 (1948).



wlo UCRL-1209
Table T

Angle Gross'Section Angle Cross Section

380 5.4 + 0.4 | 980" 0.65 + 0.05

489 4.5 * 0.4 108° 0.61 + 0.05

50 2.3 % 0.2 1180 0.52 + 0.09

68° 1.22 + 0,09 128° 0.55 + 0.05

78° 1.16 + 0.10 138° 0.40 + 0.05

820 0.89 + 0.08 149° 0.44 + 0.09

880 0.70 + 0.06 159° 1.5 + 0.5

Differential scettering cross sections in the center-of-

mass, in 10?7 em? s%erad.‘l, have been averaged over all

dat&'for a given angle, to yield the values shown as a

function of the-angles of ‘deflection in the center-of-

mass.
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Figure 1l

Differential elastic scattering cross
section of 190 Mev deuterons scattered

. from protons, in the center-of-mass

system, as a function of the angle de-
flection in that systems The solid
curve is the theoretical cross section
as given by Chew (Ref. 6).




