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The $&- differential cross section is studied for the
dpspnp reaction at 3.3 GeV/c deuteron momentum and_com-
pared with the Glauber multiple scattering theory. Within
the limits of thée uncertainties of the existing elementary
nucleon-nucleon data, the simple Glauber model calculations
with the realistic deuteron form factor give satisfactory
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1. The Sample

The events used in this study have been obtained in an
exposure of the JINR 1 m hydrogen bubble chamber to the deuteron
bean with a momentum of 3.3% + 0.08 GeV/c. A sample ol 833 events
fitting the reaction

dp ——pap “n
was collected, The events of recaction (1) belong to the one-
constraint fit category. A fraction of chese events (1¢95) nas
one or two competitive hypotheses. Among the awbiguous hypotheses
we always accept the fit to reaction (1) with a weight equal to 1.
As a result of this procedure, some miszidentified cvents ame
accepted; however, as was shown elsewnere/1/, the fraction of
events accepted with wrong mass assignments is still less than
1%, and the fraction of events going to otner cnannels is avout
4%. [he events going to other channels do not afiect the shupe
of the overall ab/dt distribution,and therefore no bias is
introduced.

As usual, in deuteron bubble chaiber experinents a deuteron
target is used when substantial biases are introduced due to
losses in spectator-nucleons. That is why an o,.posite beam-taruget
configuration was chosen as 1t allows tne spectator-auclceons to
pe easily scen in the bubole chamber.

Prelieinary results of tnis study were presented at
Batavia /2/, UL,psalaL/vj ! and noscow/q'/. Our present estinate of
the dp-+ ppn total rcaction cross section is 57.2 + 1.4 mb

whereas in the preliwminary data /3 /tﬂu value of 40.5 mb was
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Fig. 2. ihe differential cross section d67dt for the charge

retention channel.

used (the latter value was used by S3audinos and #ilkin in Sheir
review/5 /). Information on the deuteron breakup reaction
induced by the proton at high energy is still very scanty.

First results concerning the pd — ppn reaction at 1 G=V
incident proton energy at-fixed scattering angles have been
ovtained in the counter experiment by S3impson et al. /6/.

In this paper we are concerned with the "charge retention"
reaction, i.e. the process proceeding without charge exchange
between incoming particle and target. ixperimentally, we uscribe
o this channel all the events in which the proton is the
slowest particle in the laboratory system (6917 events). The
remaining 1441 events corresgonding to the charge exchange

77/

reaction were analysed in a separate paper .

2., Results and Discussion

Figure 1 shows the four-momentum transfer distribution
from the proton target to the slowest proton in the laboratory
system. The distributions A and B correspond to the events
ascribed to the charge retention and charge exchange channels,
respectively. A distinct separation is observed for ltl less
than 0.6 (GeV/c)z. fhe cross section for the charge retention
channel was found to be equal to 30.8 + 1.2 mb.

The experiumeuntal dG/at diiierenetial cross section for the
charge retention reaction is shown in fig. 2. 4 study of the
slow proton azimuthal angular distribution shows that tihcre are
no systematic losses in the events above the 0.071 (GeV/c)2 [t]

value, i.e. above the first bin of our distribution.



We compare the measured d67dt distribution with the simple

L ]
Glauber model calculations (neglecting the spin) . According to

Franco and Glauber/a/, the dirferential cross section for the

deuteron breakup reaction is

(dgydt)oreakup = (d67dt)scatt.“- (dsydt)el. 4 '

where (dsydt)breakup represents the differential cross section

leading to dissociation of the deuteron into two nucleons;

(dsydt)scatt. was calculated using a closure approximation.

The calculations were made for three different deuteron form

factors s

1) The form factor we have obtained from the Hulten

deuteron wave function Y (p)
with o« = 45.8 and ﬂ = 236.81
.3 -

S(Q) = 2 AieXP(-Biq2)
cse

1\.1 = 0.4062 51 =
A2 = 0.4594 B2 =
A5 = 0.1272 85 =

2) The Gaussian form factor/9/8

8 (@) = exp (-33 q2

~ [? M(2)(1)2+/3'2)] -1

114.8 (Gev/c)™2
27.07 (GeV/c)™2
5.769 (Gev/c)™2

)

3) The form factor obLained by Alberi, Bertocci and

There is a large probability that at low ]tl values

a deuteron rewains unbroken. Corresponding events can be found

in the elastic channel, rhis does not take place if there

occurs a spin-dependent interaction, and therefore the ab/at

ochaviour near t = O reflects the spin-~dependent contribution

to the nucleon-nucleon amplitude.

BiaZkowski (ABB) from the Bressel-Kerman deuteron wave

function /10/: 3
S(q) = > A; exp (-Biqz).
Ay = ~6.03799 B, = 1.871 (eV/c)™2
A, = 0.3384 B, = 12,53 (GeV/c)™2
Ay = 0.6952 By = 64.59 (Gev/e)™2 .

We have used the following parametrization of the elementary
proton-nucleon amplitude :

pr = Ay (i +o(N) exp (1/2 bNt)

A, = 9.52 + 0.45 mb"/2(Gev/c)”]
A, = 12.57 1 0.62 w2 (gev/c)™?
o = -0.4 % 0.1

m; = 0.0

b, = 5.7 + 0.6 (GeV/c)™2

b = 6.8 + 0.7 (GeV/c)™2 .

The An’ Ap and bn' bp values were obtained from the fit to the
elementary pp and np data ﬂ1,124n the (0.1—0.4) (GeV/c)2
interval of the four-momentum transfer,

The results for the different form factors are given in
fig. 2 together with the contributions of double scattering and
the interference between single and double scatterings for the
ABB form factor.

The solid curve in fig. 3 represents d67dt calculated
with the A33 form factor fitted to tne experiuental distribution.
‘'he value /x 2 was calculated with terms which allow one to keep

the fitted paranmeters An, Ap, bn and bp of the eleuentary

amplitudes within the limits of thecir errors.



A comparison of the experimental d67dt diirverential cross
section witn the calculated curves shows that within the accuracy
of the cxisting elementary nucleon-nucleon data the simple Glauber
wodel calculations with the foram factor ovtained fron therﬂressel—

Jerman wave function are consistent with the experimental data.
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