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[Tonckr Bhi6uBaHHsl NeATPOHOB W3 fAdep yriepoaa NPOTOHAME
¢ smnyasncoM 4,3 TaB/c

TpeactTapneHsl pe3yanTaThl NOHCKOB KBa3KYNpyroro BhiGHBaHHS
nefATPOHOB R3 daep yriaepoaa noa yriom 103 mpaa npoToHaMH C HMIYJILCOM
4,8 TaB/c. Halinennoe auddepenunanbuoe cedenue cocrasinseT
(3,4+2,4) mx6u/cp. B Tex xe ycnoBHax onpepeieHs! RuddepeHURaNbHBIE
Peeuenns peaxunft pp » vt u pds dp, a Taxxe peakuunm Pp<N> » dr
pga HYK/OHAX, CBSISAHHBIX B sIpax AefiTepHs H yrnepona. 3Ha4eHHe OTHOMEHHS
nHdPepeHUUANBEOTO CedeHHs BLIGHBaHug JeHTpOHOR H3 Anep yriepoaa
BNepeld K ceueHuIo cBo6oanoro p-d-paccesHud cpaBHHBaeTcCs C pel3dynbTara-
MA pacdeToB B KBA3HKI&SCCHYECKOM NpHGIHXeHHU.

PaGora poinonneHa B JlabopaTopkH BHIYHCAHTE/BHON TEXHHKH
¥ aBpromaru3ausn OHHAH,

lpenpant OfbeAnHeHHOrO HHCTHTYTA aaepHbIX HccnenoBanuR. OdySua 1978
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A Search for the Deuteron Knockout from Carbon
Nuclei by 4.3 GeV/c Protons

The results of a search for the deuteron knockout {rom carbon
nuclei at an angle of 103 mrad by 4.3 GeV/c protons are presen-
ted. The measured differential cross section for this process is
(3.412.4) pb/sr. The differential cross sections for the reactions
pp dr and pd-dp, and for the reaction p<N>+dr on nuc-
leons bourd in the deuterium and carbon nuclei have been determined
urder the same experimental conditions, The value of the differential
cross section ratio of the quasielastic deuteron knockout from carbon:
to the elastic deuteron production in p-d scattering in the forward
direction is compared tith the results of calculations of this ratio
in the framework of the distorted density impulse approximatiorn,

The investization has been performed at the Laboratory
of Computing Techniques and Automation, JINR.
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The quasielastic deuteron knockout from nuclei by
675 MeV protons was discovered more than twenty years
ago /V, However, so far, in spite of a series of additio-
nal experiments 2‘4/, there is a lack in understanding
the physical mechanism of this process /5,6/, Neverthe-
less, it is likely that short range nuclear pair correla-
tions must play a noticeable role in the reactions of
quasielastic deuteron knockout, and that a large part of
the cross sections of these reaction7 is due to neutron
pickup from the correlated clusters 7,1t appears that
more intensive experimental investigations may give
useful new information for further theoretical develop-
ments.

In the course of measurements of 4.3 GeV/c proton
nuclear interactions we searched for the deuteron knockout
from carbon nuclei. The experiments consisted in mea-
suring, at an angle of 103 mrad by means of a single-
arm magnetic spectrometer on-line with a computer 8/ ,
the spectra of secondary particles emitted in the bombard-
ment of CH,, Ch, and C targets by 4.3 GeV/c protons.
Secondary protons and deuterons were separated by mea-
suring their time of flight. The spectra of secondary pro-
tons with momenta in the interval from 3.6 to 4.3 GeV/c
from the C target and those from D and H obtained by
subtracting CD,—C and CH,—C are shown in fig. 1. In the
present investigation we have analysed the most upper
parts of these spectra where secondary particles with
momenta greater than 4.34 GeV/c were contained,
amongst which one might attempt to find quasielastically
produced deuterons. Figure 2 shows the mass distribu-
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Fig. 1. Momentum spectra of protons detected at a lab.

angle of 103 mrad in collisions of 4.3 GeV, .
H,D and C nuclei. f eV /c protons with

tion of the secondary particles detected in these spect-
rum parts, summed over all three targets. It is seen
that the secondary protons and deuterons are clearly se-
parated.

' The spectra of protons and deuterons with momenta
greater than 4.34 GeV/c summed over CH,, CD o and C
targets are shown in fig. 3. The proton spectrum is
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Fig. 2. Mass distribution of secondary particles with
momenta greater than 4.3 GeV/c.

a tail of the distribution of protons scattered on carbon.
In the deuteron spectrum at 4.46 GeV/c a peak from the
reaction pp- d=* is seen. The peak is placed on the
deuteron distribution from the process p<N>- dr on
nucleons bound in C and D nuclei. Four events at about
4.17 GeV/c (one event from each of C and CH, tar-
gets and two events from CD, target) correspond kine-
matically to the elastic p-d scattering. The obtained
data were normalized absolutely by using the differential
cross section for the elastic PP scattering. Its value
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Fig. 3. Momentum spectra of protons and deuterons
(summed over CHg , CDs and C targets) with momenta
greater than 4.34 GeV/c detected at a lab. angle of
103 mrad in nuclear intevactions of 4.3 GeV/c protons.

for the present experimental conditions was taken to be
(13416) mb/sr /% Differential cross sections for the reac-
tions of the fast deuteron production on H,D and C
nuclei by 4.3 GeV/c protons, obtained from the analysis
of the spectra, are given in the table.
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Table

Differential cross sections for the reactions of fast
deuteron production by 4.3 GeV/c protons on H,D and C
nuclei at a lab. angle of 103 m7rad, in pub/sr

A Reaction do/dQ Reaction do/dQ
H ppo-drt 2818

D p<N>-dr 5715 pd - dp 2.1x2.9
C p<N> o dr 85126  p<SN>-dN 3.4+2.4

The measured values of the differential cross sec-
tions for the reactions pp - dr ¥ and pd-dp, as seen
from figs. 4 and 5, are in reasonable agreement with the
recent results of measurements of the angular distribu-
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Fig. 4. Differential cross section of the reaction pp-dr*
for a deuteron emission angle 6&*:26,5 o (}'n fms) versus
the incident proton momentum. ~ O - ref. /10/ o_ present
work (02= 26.7°).
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Fig. 5. Differential cross section of the reaction dp-pd
for a deuteron emission angle 05 =164°( in fmf) versus
the incident deuteron momentum, C - ref. 11/ " o - pre-
sent work.

tions of deuterons from the reaction pp » dr* in the
interval from 3.0 to 5.0 GeV/c /10/ and d&-p backward
elastic scattering in the interval of the incident deute-
ron momentum from 3.43 to 6.60 GeV/c /1Y,

It seems to be interesting to consider the momentum
dependence of R, the differential cross section ratio
of the quasielastic deuteron knockout from carbon to the
elastic deuteron production in p-d scattering in the for-
ward direction. The expression for R was obtained in
ref. /7 in the framework of the distorted density
impulse approximation, and it was used successfully in
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Fig. 6. The lab. initial momentum dependence of R
the differential cross section ratio of the quasielastic
deuteron knockout from carbon to the elastic deuteron
product}on in p-d scattering at 0°, calculated accr}rying
to ref. 7/./The experirye tal points are: O - ref.’4

o -7e ./3, A- ref.

2

2/, n - present work.

ref. /7 to describe the experimental data on quasielas-
tic deuteron knockout from nuclei by protons with initial
momenta from 1.2 to 1.7 GeV/c. In ref. /7 it has been
shown also that, in accordance with the experimental re-
sults 72,3/ ratio R for the fixed value of the incident
proton momentum depends slightly on an angle in the in-
terval from O to 0.2 rad.

Figure 6 shows the dependence of the ratio R at
0° for protons on carbon versus incident proton momen-
tum, that has been calculated according to ref. /7/, and
R=1.6%2.9 obtained in the present experiment. It is worth
noting that the differential cross section for the quasi-
elastic deuteron knockout from nuclei in the forward di-




rection decreases about a hundred times in the interval
of the incident proton momentum from 1.3 to 4.3 GeV/c.
At the same time the change of R, due to the behaviour
of the amplitudes and cross sections of N-MN interaction
in the momentum interval under consideration, is limi-
ted to a factor of three.
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