


;:f,‘: ‘A great success in the investigétion of the matter sﬁrucfuré
. : in'aécelerator expepimehts has been_achiéved during the last 20
"_yearé. The'x—dis%ributiohsfof\quarké‘and gluons in nucleon[ﬁave~‘
'been measured.mainly on,unpolarized targets  in deep inelastic'
chérged leptohs and neutrino interactions. Besides, Q?—evolutioh
of "guark distributibns was also studied and the vector nature of
gluons was cohfirmed (we - meén‘ that x° is a Bjorken 'scaling

- variable and Q2 is a square of the momentum  transferred from -
S :1epton vertex to hadron system) One of the questions which has
not’ been enough 1nvestigated till the present moment, is the
1nternal spin structure of the nucleon. h
. The recent measurements of the polarized quark
distributions{1] and checking of sum rules[2—4]Ahave"sbown the
necessity to study constituent helicitiés and" their ‘6rbital
angular momentum contributions to the proton spin in future. The
information about the éuark‘helibity contributions can’ be derived:
from deep inelastic scattering ‘of ‘polarized leptons on polarized
targets, and the antiquark contributions - from measurements of
“'‘massive” Drell-Yan muon.pairs in pPB-interactions[5]. The data on
the gluon contribution to® nucleon spin can be. obtained from the
direct photon{6] or hadronic Jjet{7] analyeia in- polarized
pp-collisions. The rare possibility to measure  gluon structure
fﬁnctions, both: polari;ed and unpolarized, can be  realized
investigating J/ - production in reaction
BN ===>p I/ X : (1)

The method to measure . gluon structure functions is based on
‘the assumption of J/¢ pruduction in (1) via. gluon-photon fusion
mechanism[B8-11](see Fig.l1l). The measured quantity containing the
information on spin-dependent structure function is asymmetry - -

= SO0 ", where’
do¥t ¢ dotr ‘

AA v
v is the - interaction cross-section when the muon and

nucleon spins are parallel(antiparallel)
‘Fdf the subprocess S} (l)gl(q ) =——>(k’ )g(k)J/¢(P) in
reaction (1) let us define the following common variablee' )
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2 . ., . .
x=Q"/29°q, y=aa’/qa°l, z=q°P/q’a ,

where 1 (q°) is the momentum of the muon (gluon) of helicity h(A)
and 'q is the momentum of . the virtual photon (q2=—Q2).
Consequently, defining a new invariant at -a hadronic " level,
xH=Q2/2PNq, where PN' is the momentum of the nucleon, the
cross—-section of reaction (1) can by written in the form:

——————— = : __hﬁzk hA=-k
dx, dydz x.f G, (578 )dxdydz +G_ [ )a;(a;,az- } . (2)

where'xmax= zQz/(M2+zQ2), Sc= Mo+ Pi ,,G+(G_) being the gluon

" distribution. with helicity parallel(antiparallel) to. the parent
nucleon helicity. The expression for the cross-section of the
process dahx/dxdydz is given, for example, in[12]. Further, we
have applied the gluon distribution parametrization set I and set
II ffrom[lS].‘In case of set. 1 the valence quarks carry 62%,
gqluons carry 33% and sea quark(antiquark) carry. 5% of the proton
spin. In .case of set II sea quark(antiquark) contribution to the
proton spin is -13%[13].

» . Using expression (2) for croas-section, the asymmetry can be
read:

x
max . ~
F-25 86( xy/x.8,) --9A0- .
Xy ~ “dxdydz
Alxy,y,.2) = >
max ~
J ;gz_ G(xH/x’Sc') _do_ -
Xy dxdydz

where AG(xH/x,Sc)?G+(xH/x,SH)-G_(xH/x,Sc) is the spin-dependent
gluom distribution and G(xH/x,Sc) = G+(xH/x,Sc)+G_(xH/x,Sc) is
the unpolarized gluon distribution: In the analysis,
following[9,11], we restrict ourselves -considering oniy region
P2>0 4 GeV2 0.3<2<9.7 and we have used the following constants:
P +_-=4.8 KeV is the electronic width of the JA, MJ/¢—3 1 GeV,

A 200 MeV. The polarization for the beam and the target were
chosen equal to ©.8.

In Fig. 2 we plot the z—dependence of asymmetry A(z) for<

2_ 2
=10 . GeV and ktwo,_r.values Eu, 200 GeV -and 400 GeV, using
parametrlzation set I and set II for gluon. distribution. Let us

stress that asymmetry decreases. with .the E increasing. It

m

happens due to AG(y min )/G(y min ) increasing'whiie EH increases and
Q2 and z are fixed. . - o . - : ’

In Fig.3 the A(=z) versus Q is shown. When Q increases, -
Viin also 1ncreases © .that leads  to the larger asymmetry:
However, -when Q increases - the cross-section of J/{ production

is rapidly going down To illustrate it in Flg 4 we have plotted

- o
cross-section d0/dz versus Q.

Fig.5 shows ,crose—eection d0/dz versus E for 2z=0.3 and
Q2,=0.5 GeV?). It
min .

is clear that in the given interval of E the maximal

2=0.7, P§>0.4 GeV2(the integration runs from

cross—sectlon growth lies in the region less than 200 GeV.

. At the energies which are big enough for bb production, the
contribution to the asymmetry comes also- from the T .production
(see fig 6) Here the sign of the sea guark polarization is chosen
as posltlve(set I). )

In ref [14,15) it was streosed that the dlfference ‘between
the differential cross-sectiona and the gluon-photon fu51oq model
prediction, requires to introduce “normalization. factors ~2.5.
To understand the reason of this difference it is necessary to
perform a more - substant1a1 theoretical and experlmental analyelsA
of the process. )

CIt s posslble to investlgate the con81dered problems at
U- 600 in the ex p eriment wit h Superconductlng Tor01dal
Spectrometer(STORS) which provides large lumin051ty and large

acceptance 1n a wide range of x .and Q [16] The proposed layoutk

-of the experlment '1ncludes the pOBulblllty to measure muon

momenta and angles between them with a. resolutlon ~1%. The
eetlmatlon has shown that at these experlmentdl cond1t1ons the

mass reBolutlon in J/¢ and T reglon is —QA. the acceptdnce for

v

J/¢ is ~15%. )
Expoelng STORS[16] with two. 1 m dmmonld(NH ) tdrgets/
polarlzed in opposite direction by 1. 4%10"% muons at E, =200

U
Gev*, one can record =7%108 HUN-events in the region 0.01<x<@.9,

4.<Q <160.GeV2. This is by r4.3*102 times more than ‘the number of
events in experiment EMC[1] and by »9.3*10 times more than in
experiment SMC[17] where Vpolarized structure function g, have
been measured. The quantity given above, approximately

corresponds to . the ] integratéd' maon flux during 200

* The estimation of muon flux on U-60@ has been done by the
Beams Department " at IHEP.



working days of thé accelerator with 50% efficiency. »
The desi‘gned intensity of the UNK muon beam will allbw to

study the asymmetry ’caubaed by J/{¢ production on the polarized

target.' The estimation has shown thaf, when ‘exposing STORS{16]

i
é
f
! .
wif.h ﬁwo l' m pblariéed targets of ammonia by 1‘.4*1014 muons at . { K
Eu=290 GeV, 'it is possible to recorfd ':'7*1(21:3 J/{ events in the ‘ :
region ©.25 < z < 0.75, decaying into two muons. In the table NE .J/l,
there are the estimated asymmetries and uncertainties, averaged - i géa - g
2 . S :
over Q" . : g P
- - - T
",'

! z  -0.3 e.4 ’ 0.5 0.6 ‘ 0.7 ! A Fig.1 Leading order Feynmann diagram for muoproduction
1 ! of J/¢ via gluon-photon fusion model.

A(z) 0.081 . ©0.090 0.099 0.107 0.115

! i

: - - :
© BA/A 0.84 . ©.53  ©.37 . 0.29 = 0.26 ! <o F
. - - %0.14

- i Q*=10 GeV?
In the concluéion, let us stress that. the muon. energies’ at ’ ; 0.12 N
U-600 are convenient to investigate. the muoproduction of J/{. The ’ ‘ o _
extended polarized targets(2 m or longer each) and ‘the time R ! [
increase of data paking will allow to‘n‘neasux;e tyhﬁe asymmetry with i 0.08 L
the better precision. From this experiment the gluon polarized . r
structure functions can be extracted and the gluon-photon fusion 0.06 I-
model predictions - can be -checked. However, such an - experiment . . r
requires . precision measurements (large luminosity and lai-ge ‘ 0.04 r
acceptance) in the wide range of kinematic variables. ’ : r
The authors are very gratt?ful to prof. I.A.Savin for very g 0.02 r
important comments and substantial discussion of this paper also ! . i
we would like to express:deep recognition to Chubakova S. for 0 '....1....144..1,L..|.LL.|...J|..J¢1H:-l....l....
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Fig.2 ‘The z-dependence of asymmetry A(z) for Q2=lQ GeVz,
Eﬂ= 200 GeV and 400 GeV. I - prediction using

positive sea polarization, II - prediction using
negative sea polarization.
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Fig.3 The Q° dependence of the asymmetry A(z) for Eu:200 GeV el : E (Gev)
- B Fig.5 The E dependence of JAP production cross-section for

and z=0.7. The curves I and II are the same as in Fig.2.
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O BO3MOXKHOCTH UCCIEROBAHUM POXACHHUA J /1 4acThiL
H TJIIOOHHBIX pacnpeaeseHNi Ha MIOOHHOM myuke Y-600

Ilpwu 3HEprusax MIOOHHOro nyuka Y-600 gns peaknun uN -» uJ /i X npuse-
OeHBl TpenckazaHus aad auddepeHuMAanbHBIX CEYCHWH M acCHMMETDHH,

pPacCUMTAHHBIC B MOACTIH I‘JIIOOH-(bOTOHHOI’O CJINSTHA S,
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The Possibility to Investigate J/y Production
and Gluon Distributions Using Muon Beam of U-600

This paper presents the differential cross section and asymmetry
predictions for reaction uN-»uJ/yX in the gluon-photon fusion model at the
U-600 energies.
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