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1. Introduction

The long standing Investigation of nuclear target effects in the
high—pT hadron production 1s abundant by dramatic events. Fifteen
years ago Cronin's group [1] has discovered interesting effect of
antishadowing in the inclusive high-p, hadron production off nuclel.
Parameterlzing the atomic-number dependence of the cross sectlon as
A%, they found an exponent a to be an increasing function of the
transverse momentum p;, extending unity yet. Thls observation
contradicted expectations from naive parton model predicting the linear
A-dependence. The matter 1s, the interaction of hard pointlike
partons should not be screened by nucleus. However, the multiple
scattering of partons inside the nucleus makes the A-dependence more
strong, and can explain, in principle, the antlshadowing phenomenon
(see for Instance revlew [2]). There was proposed the "smoking gun"
experiment of the high-p, symmetirlc-hadron-palr production, where
rescattering should be suppressed. As a consequence, linear
A-dependence was expected. Indeed some measurements [3,4] confirmed at
first this suggestion. It seemed that time as a great triumph of
the theory.

However, Sulyaev's group continuing thelr 70 GeV measurements [5]
discovered a puzzling phenomenon: as pp value was increased the
exponent a drops considerably lower than unity, l.e. strong nuclear
screening appeared. Thls unexpected result contradicted theory ones
more.

An explanatlon was suggested by Kopellovich and Nledermayer [6]
who recalled the effects connected with the braking of leading quarks
after inelastlc colllsion due to the particle emlssion, and took Into
account the nontrivial energy-dependence of the leading hadron
formation zone. As the kinematic boundary comes nearer (X 1), soft
nuclear rescatterings become a shadow for hard process.

The recent measurements [T1 by E605 Collaboration of the high-p,
hadron-palr production at 800 GeV conflrmed the Sulyaev's effect.
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These results promted us to make calculatlons with more refined
formulae than in (6], taking into account the transverse motion of
quarks in the incident hadron and transverse momenta of hadrons in the
produced Jets. More correct formula for the formation zone of soft
badrons changes slightly the results at small-p,. We analyse,except
the 70 GeV data [5],the 400 GeV (3,8,9] and new 800 GeV [T] data also.
Some ambigulties are connected with the absence of particle
1dentification and bad knowledge of the two-particle correlatlon
parameter at high energles. Up to this unsertalnty we obtaln a good
description of all data. It 1s amusing that the 400 GeV data [8]
conslidered for a long time [10] as outstanding from the other data
totality, also lle down nicely on our predictlons.

The paper 1s organized as follows. In the next section the
standard approach to the high—pT symmetric-particle-pair production on
a nucleon target 1s presented. The effects of nuclear medlum are
dlscussed 1n sect.3. The corresponding formulae for nuclear target are
obtained 1In sect.4. Numerlcal results of calculatlons are compared
wlth the experimental data In sect.5. The last sectlon 1s devoted to
the concluslons and propositions of further investigatlons.

2. Formulae for symmetric-hadron-pair production
on nucleon target

It 1s assumed that hilgh~transverse momentum hadron-hadron process
occures as a result of single large-angle scattering ab » cd of
partons a and b followed by fragmentation of ¢ and d Into observed
particles with large-py- In this framework the cross section for
large-p, symmetric-hadron-palr productlon in the process AB » CD +
anything (at _ = 90° and ¢ = 180°) can be represented in the
following form [11]:

1
EE,do J ax do 62 (x)6B(x)Dg (2)D3(2) )

dapcdapD Py XTZ dat [2r(< 2>z2+ <Qg >)]1/2 )

where GA(GB) represent the probability for the constiltuent a(b) of
particle A(B) to have fractlonal longltudinal momentum X ; D°(Dd) 1s
the probabllity that the constiltuent c(d) fragments Into hadron c(D)

with fractional momentum z; D, 1S transverse momentum of hadron C(D) ;
ZpT/¥_, z = X /x, <kT> ~ (0.4 GeV/c) 1s the constituent

transverse momentum squared 1n the initlal hadrons A and B; <qT> ~
(0.25 GeV/c)® 1s the mean transverse momentum squared of the particle
C(D) relatlve to the direction of motlon of the constituent c(d);
do/dt 1s the cross section of subprocess ab » cd.

We parameterize the functlons G and D as follows:
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Parameters a and f are equal to:

for valence quarks in proton

u, (x) C=2, a=-1/2, B

dy(x) @ c=1, a=-1/2,

for sea quarks us(x) = Ug(x) = dg(X) = dgq(x) = 3s4(X) = 364(X):
=03, a=-1, p="1T

and for the quark » meson fragmentatlon functions Du(x) D%(x) =
3D (X) = 3Dg(x):

1l
w

C=3/4, a=-1, p=2.
If the role of constituents a and b 1s played by the quarks, then
(121

do _ _ A
Cai daa =" 5387 @

where A = 2300 mb Gev®; §,t and U are the Mandelstam variables for the
subprocess.

In the case of baryon production one should add subprocesses with
diquarks (palr of valence quarks). The corresponding parameters are
fixed (13] by the experimental data and the quark counting rules:

for scalar ud-diquark distribution in nucleon

=6, a=1, p=1,
for the diquark » nucleon fragmentation functlon

=3/4, a=-1, B=2,
and for the quark-diquark and for the diquark-diquark subprocess
cross sections
T - 2 2 A2
(do/dt)q(qq)— (do/dt)qqr (Q°)



2 _ i 4,02
(dC/dt)(qq)(qq)_ (dc/dt)qqf (Q%)
NP = (@871, 5
where £(Q°) 1s the diquark form factor; Q%= 25t/ (s2+12+u%); M@= 12
(GeV/c)Z. The experimental data fix also effectlive welght of the

quark-diquark component of nucleon [131: W =~ 0.7,

3. How does nuclear medium influence the hard process?

In fact, the high-p, particle production off nucleon bounded in
nucleus can differ conslderably from the free-nucleon scattering. It
1s possible to polnt out a few sourses of the nuclear Influence:

1) The energy of Incldent hadron is spent after 1lnelastic
collislon to the particle production with constant longltudinal
denslty of the energy losses dE/dl = ~®2,0¢- 1T 1s true in any
reasonable model of multlperipheral type. In the simplified version of
the colour-string model [14,15]) the factor ®_,, 1s the string tension
known from the Regge-trajectory slopes, # ~ 1 GeV/F, In fact, the
value of ® oo CaN exceed thils statlc one due to soft gluon
bremsstrahlung [16]1, for Instance. Indeed, the first crude analyses
of the nuclear target effects on J/0 production (17,181, where braking
of hard partons plays the same role, and on the high Py
particle-palr-production [61, provided the value of B 0™ 2+3 GeV/F,
consistent with theoretical estimatlon [16}.

Thus, the real energy of the hard process, we are Interested in
1s less than the initilal one by value AE ~ ® Al, where Al 1s the
longltudinal distance between the points where the first Inelastic
collislion and the hard scattering have occurred. Thls energy blas can
be essentlal at any high energy when x;» 1.

Note, that consldered rescatterings are of planar type, they are
posslble due to large longltudinal dimenslon of nuclel. There are also
known nonplanar rescatterings of Glauber-Gribov type [19]. But they do
not Influence the structure functlon of the quark having high
virtuality.

11) The kinematics of symmetric-hadron-palr production 1s such
that 1t suppresses the contributlon of events with large dilfference
between transverse momenta of the colliding partons. On the other

hand, the soft rescattering of a parton inside a nucleus Increases
1ts transverse momentum as <k§>A~ Alp, @ <k§>N, where p, 15 nuclear
density; o and <k2>, are the cross sectlon and the mean momentum
squared of parton-nucleon scattering. This effect brings forth an
additional screening of the symmetric-hadron-palr prodgction.

111) The hadronizatilon of high-p,, parton needs time, and the
high-p, hadron 1s emerged somewhere on a distance 1, far from the
colllsion polnt, known as a formation zone. We estimate the value of
1, In the framework of string model, but the results have more general
character.

It 1s known from the old parton model [2] that 1, grows linearly
wlth momentum, p, of produced particle. It 1s true in the string model
also: 1.~ p/%. However, as the momentum p 1s increased more and more,
this dependence 1s broken. It was first proposed in [20,6] that the
formatlon zone 1, disappears, when relative part, z, of the parton
momentum carried by a hadron, tends to unity. Indeed, the parton on
the end of the string 1s braked by the string tension and cannot
produce a leading hadron with z » 1 after some time. In thls region 1
depends on z as [20,6]:

_Kk
1,.= % (1 -2z, (4)

where k 1s the inltlal momentum of parton (k=p/z).

It 1s Important to emphaslze that distance (4) 1s not in fact
comnected with formation of a hadron wave function. The latter needs
for a large time, which 1s determined in the lab. frame by the Lorenz
time delatlon factor. One 1s 1nterested,however, in the moment when
the leading parton colour 1s screened by means of the last string
breaking. Produced colourless obJect turns iInto a hadron over large
distance, only 1f 1t has no Inelastic interaction up to leaving the
nucleus. On the other hand, the rescatterings of a colour string
Inside a nucleus do not Influence considerably the high-x, part of
momentum spectrum [20], as a quark stays after the colour exchange in
the triplet state, twisting only in the colour space. If the
Interactions of a parton during 1ts propagatlon over distance (4) do
not change the measured cross sectlon, one can conslder 1t as
noninteracting at all, 1.e. distance (4) plays a role of the formation

length.
It 1s seen that 1f x;, » 1, 1.e. 1, » 0, parton colour must be
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screened immedlatly after 1ts scattering and the colourless
configuration can be absorbed by nucleus. This fact displays as a
nuclear screening and 1s confirmed {20,211 by the experimental data.

Finally, we see that the formatiom zone lf(z) goes to zero on the
ends of interval z » 0 or 1. The corresponding functions 1.=kz/® and
expression (4) are well sewing together at z=1/2. Detalled Monte-Karlo
calculations' in the string model show that the maximum of the
function lf(z) 1s shifted to the smaller values of arguments, oput this
fact does not Influence the high p, behaviour, we are interesting in.

1v) It should be taken Into account the difference between
nucleus and free nucleon structure functions. The influence of widely
known EMC-effect [22] reaches maximum magnlitude of about 10+15% for
heavy nuclel at BJorken variable x ~ 0.6 + 0.7 , 1.e. 1t 1s negligibly
small In comparison with the observed effect [{5]. However,at high
values of X > 0.9 the nuclear structure function exceeds considerably
the nucleon one and as a result strong nuclear antlshadowing should
appear. But these values of X, are far from the kinematlc reglon,
where the experimental data exlst now.

v) From the Regge-phenomenology of soft inclusive reactions AB »
AX one knows that high-x, reglon 1s dominated by the diffraction
dissoclation. The reason 1s clear: both the structure function G(x)
and the fragmentation one D(z) go to zerc when X,= xz » 1. Such
suppression 1s absent 1f all the valence quarks are keeped, 1.e.
diffractlon scattering takes place. Analogous mechanism 1s possible for
the 1arge—pT reactlon and 1t should dominate at the high—xT values. We
look forward to the linear A-dependence for this contribution because
only a point-like conflguratlon can scatter with large-pT. But nuclear
matter 1s known to be transparent for such configurations [23-251. We
expect also more importance of this mechanism, 1.e. scattering with
large-p, of all the valence quarks, for the nucleon production than
for the meson one. In the former case, indeed, the single quark
scattering contributlon 1s suppressed by small probabllity of diguark
plck up, but the diquark scattering is suppressed by 1ts form factor.
Thus one can expect of different nuclear screening of the nucleon and
for the meson high-p, ylelds 1in the case of proton beam.:

1 N.S.Amelin, private communication.

4, Forrulae for symmetric-hadron-pair production
on nuclear target

Let us separate two contributions to the cross sectlon for the
high-p, symmetric-hadron-pair production on a nucleus. The first ome,
o;1) . corresponds to the case when the incident hadron undergone no
Inelastic collision before hard scattering. Interactions of the
partons with high-p, after the hard colllsion do not play any role
wlthin the formation length lf. according to the consideration 1in
previous section. In the same tilme, any Interactlons after screening
of the high-p, partons colour sould be forbldden due to sharp
pp—dependence of the cross sectlon. Taking all this into account, the

contribution oiié can be written as follows:

o0
o{l)(x;,s) = [ d®b [ dlp(b,1)exp[-0'} T(b,~,1)] - (5)
—00
1 h N a b
G (x)G, (X)D2(2)D(2)
dXZ dg 42 a zb 5 ¢ L 5 expl-~( oCN+cDN )T(b,1+1,,0),
X, P17 dt [2n(<kE> 2%+ <qB>)]

where do/dt 1s the cross section of partons a and b scattering. For
the gq hard scattering we use the Fleld-Feynman parameterization {12]
do/dt « (51%)7"= 8(x®x3s)"

The formatlon length has a Iorm

X-X,, X

—2—— E . x 2 0.5
lp = X, X,

- E . T £ 0.5

1f 1, 1s large in comparison with nucleus dimension, the hard
scattering takes place mainly on the front surface of a nucleus, 1l.e.
0frex A%/3. But 1f X;»1, then 1,0 and the hard scattering is
contributed mainly Irom the nuclear edge, 1.e. o{l)s al/3,

The second contribuilon ¢{2) , includes all possible inelastic
rescatterings inside a nucleus berore the hard collision. The braking
of partons after the first inelastic collision leads to some shift of

the kinematlic variables characterising the hard scattering: E-F-E-wzaz,



x+%,=2p,/8" /2, lf*if. The corresponding expression has a form

[*9]
02)(xp.8) = [ d®b dl’p(b,1")exp[-aoY T(b,~w,1")] *

-@

® 1 h N ars\nb oy
G, ()G (x)D5 (2)Dp (Z)

Jal pb,1) f—9X 4924 s *
1 1~tT'n:pTz dt [21:(<RT> 2y <qT>)]
expl~(07h+071)T (b, 1+1 ,,0)] (6)

Here all the values marked by waved label should be calculated by
using the shifted value of incldent energy E.

Far away from the kinematic boundary, where 1, 1s large and
energy loss to the braking can be neglected, all the nucleons
contribute to of{2)«A. But 1f x_»1, then the hard scattering 1s pushed
out to the nuclear edge and o(g’acA‘/3

We use the nucleon structure function instead of the nuclear one
In equations (5), (6). The screening of the latter at small x 1s
unessential because 1t has to do with very small X values and 1s
Integrated over x > Xp. It was mentioned in the previous sectlon that
the EMC effect [22] 1s small enough to be neglected also. Only 1in the
large x-region x20.9 the nuclear structure function exceeds
conslderably the nucleon one. This effect can be easily included in
(5), (6), but we ignore 1t now In view of absence of experimental data
In this X -region.

An essentlal contribution to the final pp cross section
originates also from the statistical mechanism, 1.e. independent
occaslonal production of two high-p, hadrons with symmetric momenta
[6]. There are few evidences of this: 1) the correlatlon function
defined as

_ 1 G(AB+CX)G (AB>DX)
RPp) =5, = G(ABLDD) ey

1s of the order of unity at small JONES p » but 1t 1s Increased
dramatically with Pp2 pT such behaviour 1s clearly demonstrated by
the 70 GeV data (261, where p = 0.7 GeV/c. Simllar growth of R(py) at
Prz pT 1s observed at higher energles also [27,28]; 11) the slope of

N

the differentlal cross sectlon dac/de1de2 1s very high and is
compatible wlth the "double inclusilve" production at st pT but 1t 1s
broken (29] to a conslderably smaller value at pg> pT

A - dependence of the statlstic mechanlsm contribution to the
cross sectlon of symmetric-palr productlon can be easlly evaluated as
follows. Let us parameterlze the A - dependence of inclusive

production of a hadron h with high-p, as ooAa1(pT). Then the exponent
a_,(pp) corresponding to the statistic mechanism of high-p, pair
productlon can be found by using expression (7) regarding the
correlation parameter R as energy-independent

c D
Ogy (Pp) = a7 (pg) + OL1(pT? T %yn (8)

Here a, ~2/3 1s the exponent corresponding to A-dependence of the
cross sectlon of hadron-nucleus 1nelastic Interactlon parameterized

a
also as A 1%,

The exponent @, (pp), as was mentloned In the Introductlon, 1s a
rising function of Pr» consequently the value of ast(pm) should grow
steeply with p, while the statistic mechanism dominates. At higher Pp
the hard parton scattering 1s turned on, so the expenent a(p,) falls
off due to nuclear absorptlon.

Thls nontrlvial behaviour of exponent a,(p,). Which characterizes
the A-dependence of high-p, hadron-pair production, 1s the result of
mizing of two mechanisms with appropriate welghts [6]:

Ogy (Pp)0gy (Pp) + Xparg (Pp)0parg (Pp) ©)
Ogt (Pp) + Opprg (Pr)

a,(py) =

Here o, (py) and o, .(p,) are the contributions of the statlstic and
hard scattering mechanisms; a_, (p,) and o . (p,) are the
corresponding exponents.

5. Comparison with experimental data

Following the experimentators who represent thelr results on the
A-dependence of high-p, hadron production as exponent a vs p,, We also
try to express the calculatlions in the corresponding form. Note that



parameterization A® can be crude because value of a depends on A in
many cases. In order to bring our calculations closer to experimental
sltuation we determine the value of a,(P;) using cross sectlons on
nuclel Cu and Pb.

FPirst we compare our calculatlons with 70 GeV data [4,5] where
the most detalled information exists. The exponent o, . (p;) 1s
computed by using formulae of chapter 2 and 4, where all the
parameters are fixed except the effective string tenslon ® ... As was
mentioned In chapter 3, 1ts magnitude does not colncilde with the
static value a:(anﬁ)" and apparently exceeds 1t. Earlier we obtalned
a good description of the data on high-x, J/% productlon [171, high-xg
(and small—pT) hadron production (301 and high-p, symmetrlc-pair
productlon (6] using xeff=3(GeV/Fm). Here we try two numbers: B pp™
and 2 (GeV/Fm). The corresponding results for o, .(p;) marked by
labels A and B respectively are displayed in fig.1 by dotted lines for
the case of two-plon production.

In order to calculate a_, (p,) according to (8) we fitted the data
on pp-dependence of inclusive pion production [31] with the
parameterization

3

a,(pp) = 1+7expl-a(p,~p)?1-6/p, (10)

and found v=0.1, a=0.123, f=4.15, 06=0.1. The relatlion between
statistic and hard scattering contributions can be determilned by
fixing value of pg - the point where these two coincide, and the
difference between the slope parameter, characterlzing pi—dependence
of two contributions. In accordance with the data [31] we fixed the
former by p2=0.7 GeV/c and the latter by 6(GeV/c) . The final results
for az(pT) are shown 1n fig.1 by full curves. They clearly display the
nuclear antishadowing at small p, and strong shadowing at higher p; in
accordance with the data.

The A-dependence of the mK productlon cross sectlion 1s computed
Just 1n the same manner. The only difference 1s another set of
parameters characterizing pp—dependence of a, in accordance with (10):
v=0.26, a=0.2, p=0.44, 5=0.06. The results for a,(p,) are shown In
r1g.2 by two curves A and B corresponding to ®=3 and 2 GeV/Fm. Both
agree wlth the data [5].
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— Fig.1. Exponent a,(pp) for
symmetric-pion-pair production oft
nuclei at 70 GeV [5]. The marks A
and B correspond to Reff=2 and 3
(GeV/Fm) respectively. Dotted curves
show the contribution of hard
mechanism only. Full curves are
obtained taking into account

T

a3

:rmmf o statistic mechanism contribution.
1

L Fig.2.Exponent az(pT) for
. +x+ Tt symmetric—pion-kaon production
'L off nucleiat 70 GeV [5]. The marks A

8.

and B correspond to @ =2 and 3

B eff

i (GeV/Fm), respectively, Curves are
é\v obtained taking into account both
} Ty statistic and hard mechanism

LI contributions.

PI(WN:.‘
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The mechanlsm of high-p, proton production differs from meson one
iIn two 1tems mainly: 1) domlnating contribution of diquark scattering;
11) possible contribution of the diffractlonlike scattering with
high—pT. Both have been considered above. If one takes into account
the former but 1gnores the latter for a moment, he obtalns a,(p,) for
symmetiric pp-palr production shown as curve number 1 in £1g.3 (&=3
GeV/c). We have used here more simple parameterization of a, (p;) than
expression (10): a1(pT):a+pr, which nicely fits the 70 GeV data (311
on inclusive hlgh-p, procon production with a=0.83, ©=0.117. The curve
1 In f1g.3 underestimates the measured (6] cross sectlon at Pr21 Gev/ec.
However the value of a, (pp) 1s highly sensitive to the Impurity
of statistlc mechanisms known with finlte precision. In part, 1f
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parameter p 1s fixed at p° .78 GeV/c (iInstead of 0.7 GeV/c), what 1s
allowed by the data, then new curve number 2 agrees with the data
better as 1s shown in flg.3.

Fig.3. Exponent az(pT) for
symmetric-proton-pair production off
‘ nuclei at 70 GeV [5], calculated
ST P ‘ with 2 ,.=3 GeV/Fm. Curves 1 and 2
correspond to the values pT-O .7 and
- 0.78 (GeV/c), respectively. Curve 3
T results from the 10% - addition of
diffraction-like mechanism
y T K k] contribution, characterized by

(o linear A-dependence.

nw

The behaviour of a, (p,) at higher Pp strongly depends on presence
of diffractive-like mechanism characterized by linear A-dependence.
If one adds for instance only 10% of such contribution (Independently
of Pp), then the behaviour of a, (pp) changes drastically as 1s shown
in fi1g 3 (curve 3).

The next set of data we Intend to discuss are the results of
measurements (8,3,91 of a,(pp) at energy 400 GeV which are

T
t At (el
Fig.4.Exponent GE(DT) of b :¢ﬁﬂabﬂ #
symmetric-hadron-pair production off LI + n b
nuclei at 400 Gev (o - [8], V - H +% Tﬁ
[9], A - [3]). The marks A and B ’ |
correspond to 2 ,.=2 and 3 (GeV/Fm), “ IMI
respectively. Curves are obtained .
taking into account both statistic /A M v s
and hard mechanism contributions. ww«
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presented 1In fig.4. There exlists a widely spread opinion (see for
Instance ref.[10]) that the data [8] shown by full circles In fig.4,
1le too high In contradlction with the totality of other data and
theory (even the authors of 181 have come to a similar conclusion).
However we see that behaviour of a,(p;) 1n fig.4 1s typical one: the
antishadowing at low-p, 1s changed by shadowlng at higher values of
Prp- Moreover, one can easlly descrlbe these data by our formulae. The
fit with expression (10) of the 400 GeV data [1] on pp—dependence of
Inclusive charged particle productlon glves the followlng parameters:
7:0.163. a=0.174, p=4.41, 6=0.1. Note that number 2/3 for the value of
1n (8) 1s very approxlimate. We adJusted Gy = = 0.776 1n order to get
better description of the data shown in fig.4 1n the low-p, reglon.

Comparison of data on the correlation parameter R(p;) (deflned in
(8)) at different energles: 70 GeV [26]1, 400 GeV [27] and 800 GeV
[28], demonstrates that value of the parameter pg (the point where
R(py) starts 1ts steep growth, 1.e. the hard scattering 1s turned on)
rises with the 1ncldent energy. Indeed, at 70 GeV meo 7 GeV/c, at 400
and 800 GeV/c llnear extrapolatlon to small values of R(p;) leads to
crude estimates pT~1 .5 and 2.1 GeV/c,respectively. We have chosen
Pp O-1.64 1n the 1imits of experimental uncertainty. These small
adjustments result in a good description of experimental data on
az(pT) shown in flg.4 by curves A and B.

Collaboration E-605 [7] announced the possible observatlon of
shadowing in the high-p, symmetric hadron-pair production off nuclei
at 800 GeV. We see from the previous conslderation that thls
phenomenon 1s not a novel one. We computed a, (p;) putting P8=2.1
GeV/c. The results shown 1n fi1g.5 agree with the data [7].

Y Y]

L Fig.5 Exponent a,(pg) of

&, \¢ symmetric-hadron-pair production off
0% nuclei at 800 GeV [28]. The marks A

§. and B correspond to 2,,,=2 and 3
" "}\&
¥ ]

(GeV/Fm), respectively. Curves are
obtained taking into account both
M statistic and hard mechanism
P (e contributions.




6.Conclusion

High-energy hadron-nucleus interactlon 1s a traditional tool for
the investigatlon of the space-iime pattern of strong Interactlons. By
rescattering an unformed hadronic states within a short time interval
(about 1 Fm) after the Interaction, on ancther target (bounded
nucleon) one obtains though indirect but unique information concerning
the propertles of unformed states.

The high—pT symmetric-hadron-pair productlon off nuclel 1s one of
the mostly studied reactions because theoretical interpretation is
simplified considerably in this case by suppression of the multiple
scattering contributlon. Nevertheless this contribution, as 1s shown
above, 1s not eliminated at all, but dominates the hadron palr
production in the intermediate reglon of pp<t Gev/c, where
considerable nuclear antishadowing can exist. We avolded computing of
multiple rescattering inside a nucleus (most uncertain theoretically)
by means of using the availlable experimental information, and
concentrated ourself on the problem of hard scattering.

Two main phenomena influence the hard parton-parton scattering
inside a nucleus: 1) the braking of color charges after the lnelastic
Interagtion on face nuclear surface due to the particle emission. This
s0ft process shadows nevertheless subsequent hard interaction if the
latter 1s measured near the kinematical boundary. 11) Soft
interactlons of fast coloured parton don't influence 1ts braking,
consequently one should not forbid soft rescatterings up to the moment
when parton plcks up another parton and forms a colourless object of
small mass, which subsequently will turn into a hadron. The inelastle
interactlons of this obJect should be forbidden 1f one wants to have a
hadron with high-%,. These conditlons are reallzed in formulae as a
formation length 1,. The higher is x_, the shorter is 1,.

These phenomena are tightly comnected with the magnitude of
parameter which we called effective colour string tension B prs
because 1t 1s Just thils value in the nalve string model. 2 op 1s a
Iree parameter in our model, 1t does not coincide with (and apparently
exceed) the static value &1 GeV/Fm, fixed by the slope of Regge
trajectories, because the inelastic collision, l.e. the colour
exchange, 1s always accompanied a gluon bremsstrahlung. Previous
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investigations of soft [30] and hard [6,17,18]1 high-energy nuclear
reactions (see,e.g. review [32]) found ®_,, 1n the rangeof 2+3 GeV/Fm.

Present analysis of avallable data on high—pT
symmetric-hadron-pair production off nuclel in the framework of this
elaborated model demonstrates a nice agreement. The braking of
coloured objects durlng the hadronizatlon 1s displayed as nuclear
shadowing 1n high—pT reglon, where the multiple rescatterings are
irrelevant.

It 1s desirable to have new experimental data on thils subJect at
high energies lncluding particle identificatlon. It 1s important in
part to investlgate proton-pair production at higher p,, in order to
emphaslze the diffractlon-1iKe mechanism. Experiments with meson and
hyperon beams are of great Interest too.
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Kum B.T., Konenuosuu B5.3.
JKpaHMpoBaHME W AHTUIKPAHWPOBaHWE npoueccoe
c Gonbwumn py Ha AQpax

B NPOTUBONONOKHOCTb NPEACKA3AHWAM HAWBHOW NapTOHHOW MOAENU POKAEHWE CHM-
METPUUHBIX AAPOHHHX nap ¢ GONbWMM NONEPEeUHHM WMMNYNbCOM IKPAHWUPYETCA AQPOM. 3dto
C O4YEBHAHOCTBI CNEAyeT M3 IKCNEPUMEHTANbHHX [aHHBIX, MNOMNYUYEHHBX NPU IHEPTUAX
70, 400 w 800 aB. 'naBHOi NPUUYMHOA IKPAHMPOBAHWA ABNAETCA TOPMOXEHHE napTto-
HOB, OOycnosneHHoe WCMyCKaHWeM 4acTuuy nocne Heynpyroro Soynapennn. B obnactn
Mansix p. AOMWHHPYET CTAaTHCTHUECKMIA MexaHW3M, T.e. CNyualiHoe poxpeHue napsl i
AQpPOHOB B CHMMETPHUHONW KOHOWIypauuu. ITOT BKNAR NPUBOAWT K AREPHOMY aHTuaxpa_
HAPOBAHM NPW Manbix 3HAYEHWAX p_. CywecTsyoumue IKCNEPUMEHTANbHLIE AaHHME XOpo
WO ONMCHBAOTCA NPH 3HAYEHWW FIPPEKTUBHOTO KOIDDOMUMEHTA HATAKEHUA UBETHOW Tpy6-

KW Ookono 2+3 MaB/dm,

PaGoTa ewnonHena 8 JlaGopatopuu sgepHux npobnem OWAK,

IMpenpunt O6LeaMHEHHOrO MHCTHTYTA RAEPHLIX ecaenosatuit. [lyGia 1989

Kim V.T,, Kopellovich B.Z. E2-89-727
Shadowing and Antishadowing In the Production

of ngh-pT Hadrons off Nuclel

On the contrary to nalve parton model prediction, the symmetric-hadron-
palr production 1s shadowed by nuclear matter at high transverse momenta. |t
has been clearly demonstrated by measurements at 70, 400 and 800 GeV incl-
dent energy, The main reason of shadowing Is the braking of partons due to
em{ssion of particles after soft Inelastic collislon. The higher Is x¢, the
more Is the influence of braking. The low-p, reglon Is dominated by statls-
tic mechanism, |.e, occaslonal creation of hadron-palr in symmetric configu-
ratfon, This contribution causes the nuclear antishadowling at Iow-pT. The
exlsting experimental data are nicely described if the effective colour-
string tenslon Is about 2 =3 GeV/Fm,

The investigatlon has been performed at the Laboratory of Nuclear
Problems, JINR,
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