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Monapr3auus GLICTPbIX NPOTOHOB, KCNMYMEHHbIX HA YIibi 90°#130°
B HHKMO3uBHOH peakunw P +C - p+ .. npus 640 MsB

DHepreTydeckas 3aBHCHMOCTbL MOAAPH3AUHH NMPOTOHOB, WCNYWEHHBIX
Ha yraot 90°, 110° u 130° uamepeHa Ong NPOTOHOB HHKIIIO3HBHOR peaKUHH
p+C >p+ ... npu 640 MsB, Hccnenosancsa uHTepBal 3HEPruu BTOPHYHEIX
nporonos 110-230 MaB, Ha nony4esHblx naHHBIX CllenyeT, 4TO:

1) nonspu3auusl WHKMO3UBHLIX NMPOTOHOB Beluka u NocTuraer=40%;

2) skcnepuMeHTa/lbLHble ee 3HAYeHUd OAAA yraa 130° cosnanawor
¢ npeackalanusmMe $pankena-Bonownna, coenansHelMH Ha OCHOBE HNOTE3b!
0 CymeCTBOBAHHH BLICOKOHMIY/BCHOH KOMMOHEHTB! NBHXEHHH HYK/IOHOB B
anpax.

Pa6ora BuinonHesna B JlaBopatopur snepruix npoGnem OH SN,
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Polarization of Fast Protons Emitted at 90° -130°
in the Inclusive Reaction P+C-p+... at 640 MeV

Energy dependence of the polarization of fast protons emitted
at 90°, 110°and 130° has been measured for the inclusive process
p+12C.p+.. at 640 MeV. The energy interval of 110 230 MeV
has been investigated. It results from our experimental data that

1) the polarization of inclusive protons is very large and
amounts to = 40%;

2) the experimental values of polarization at 130° coincide
with Frankel-Woloshin predictions /% made on the ground of the
hypothesis of the high momenta component of nucleon motion inside
nuclei,

The investigation has been performed at the Laboratory
of Nuclear Problems, JINR.
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Investigation of particle production at large angles
and momenta has become an important problem of nuc-
lear physics in recent years. Numerous theoretical mo-
dels (a cluster model ’!/, its quark-parton modifica-
tions /?'3/ the model of the high momentum component
of nucleons in nuclei /4'5/, a cascade model and so on/6'75
have not resulted yet in the unique understanding of the
mechanism of particle production and protons from nuc-
lei among other things. Taking into account this circum-
stance and the fact that the polarization experiments give
us new independent data on the interaction mechanism/5/ ,
we present the preliminary results of polarization mea-
surements of protons, emitted at angles of 90°, 110° and
130° in the inclusive reaction

p+120 - P+ ... v (1)

at the initial proton energy of 640:15 MeV. The measure-

ments were performed for the momentum of 470-690MeV /c,

the energy range being from 110 to 230 MeV.

The experimental lay-out is shown in figure 1. A non-
polarized proton beam was directed at polarizing carbon
target No. 1. Counters 1 and 2 detected particles emitted
by this target at the angle ¢, . Carbon target No. 2
served as a polarization analyzer for protons emitted by
target No.l. The analyzing scattering angle 6, was
equal to (8+1.5)° 1.s. The kind of particles was identi-
fied mainly after the interaction of these particles with
the analyzer nuclei by means of “time-of-flight“ data
pf particles passed through counters 3 and 5 (as well as
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Fig. 1. Experimental set up for polarization measure-
ments. M1, M2 - polarizing and analyzing targetls. De-
tectors: 1+ § scintillation ; counters; Nal is a total
energy absorption counter, t1 o is the time of flight
of particles before and after the analyzing target.

through counters 1 and 2) and their kinetic energy, mea-
sured by a Nal counter. The latter was a total absorp-
tion counter with a crystal of cylindrical shape, the dia-
meter and the height of which was 10 cm.

The time-of-flight data were obtained by the HP-2116
computer, which treated these data to identify particles
and define their kinematical characteristics during the
experiment. The particle velocity and energy absorbed by
the Nal counter undoubtedly defined the mass of
particles scattered by the analyzer. The time-of-flight,
the energy and the mass absolute values of particles were
calibrated in a separate experiment on the elastic pp -
scattering. The energy resolutions obtained in those
measurements have been found to be *(7-9) MeV and
the time-of-flight * 0.3 nsec.

When both the targets were placed simultaneously
a total number of recorded events N was found by means
of the formula

N = N+ - re fal
+N +N +N . (2)

!

Here N' is scattering events of the investigated protons
by the analyzing target; N is a number of events of the
investigated protons scattered by the scintillator of coun-
ters 2 and 3; N is a random event contribution; N'! is
an admixture of protons generated by tatget 2 as a result
of absorption of pions emitted by the polarizer *

The total contribution of quantities N~ and N was
controlled in the course of measurements and usually
did not exceed (1:5)%. In the experiment we did not mea-
sure the contribution of N But the evaluations show that
the possible admixture Nf2! changes the experimental
asymmetries not greater than (15-20)%. In the future
we shall study the influence of this phenomenon experi-
mentally and more thoroughly.

The false asymmetry absence was tested by mea-
suring proton polarization in the elastic PP -scattering
at an angle of 90 °. We have found that the possible false
asymmetry was equal to +0.01 + 0.020. The experimental
asymmetry values ”e” are given in table 1.For the
left-right asymmetry we used the expression, in which
the ”left” direction was implied as a scattering to the
left with respect to the beam axis the polaruzation of
which is under investigation (see fig. 1).

The energy dependence of polarization,?, is shown
in figure 2. To calculate it the experimental asymmetries
were divided by the table values of the carbon analyzing
power’® which we tested experimentally for the two
energy intervals only (see table 2).

Presently the analyzing power for the rest energy
intervals is under measurement. From figure 2 one can
see that the polarization of protons emitted at angles of
90 ° and 110° depends on the proton energy and can be
( 30+40)%. This fact makes it doubtful to use the Weber-
Miller mechanism %/ for the interpretation of the na-
ture of backward emitted energy protons in type (1) re-

* We could not exclude completely the detection of
such protons owing to insufficiently precise separation
of the particles in front of the analyzer. The main contri-
bution of Nf2l was brought by the reaction 7+ +d-2p
”in flight” at the deuterium cluster of carbon.



Table 1

The left-right experimental asymmetries (in %) for the

angles of 90°, 110° and 130° 1l.s.
Energy, o ) i
MeV 1085 1185 1307 155+15 18515 21515
90° 11#2 -17+1 -11:2 -6:2 5¢2 316
110° -4 13 0+1 7+2 5+3 -1+4 -1+ 6
130° - 712 1244 16*4 158 2040
Table 2

The carbon analyzing power
Energy, T
MeV 108 118 130 155 185 215
Analyzing T -—T“"
power/84;, 34%5 38+5 42+7 50*8 56*8 61:8
Analyzing T
power,pre-
sent data,9 - - 4213 4415 - -

actions. It is interesting to compare our results with the
angle dependence of proton polarization, obtained for the
process P+d » p+d at 640 MeV ref.”%. From this com-
parison one can see (figures 2a, 2b open circles) that
apparently our data at 90° and 110° do not coincide with
the polarization of protons, emitted at the same angles
in free elastic pd-scattering. Perhaps, this fact points
out the important role of 3,4 and more nucleon associa-
tions as it has been indicated earlier by A.Efremov %’
In conclusion the comparison with the theoretical
evaluations of polarization, made recently by S.Frankel
and R.Woloshin on the basis of a dominant role of the
high momentum component of the nuclear wave func-
tion’/%/ ;shows essential discrepancy in the angular region
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Fig. 2. Energy dependences of inclusive proton of po-
larization in reaction (1). The arrow points to the expec-
ted energy place for protons in the reaction pd -»pd at
640 MeV.

of 90°+110° and remarkable agreement of our data for
120°430° with predictions’®’ made for reaction p+Tasp...
at 800 MeV.

The authors are grateful to G.A.Leksin, A.V.Efre-
mov and V.D.Toneev for stimulating discussions.
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