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1 Introduction

A study of the A-dependence of particle production in h — A and A — A collisions is
traditionally connected with phenomena of nuclear matter influence on particle formation.
The difference between the cross sections of particle production on free and bound nucleons
is normally considered as an indication of new physics phenomena (EMC-effect [1, 2], J/4-
suppression (3, 4], and enhanced A-dependence in hadron production [5]).

The hadron with a large transverse momentum is believed to be produced by large pr
parton scatterings. The partons retain information about the collision during hadroniza-
tion. Therefore, the features of single inclusive particle spectra in nuclear collisions are
of interest to search for the phase transition of nuclear matter and a quantitative test of
QCD. Neutral 7% mesons are mainly observed via the decay n° — 2y. The decay am-
plitude is described by an axial anomaly [6, 7]. We assume that this mechanism can be
modified by nuclear environment and can be sensitive to the phase transition. A nuclear
modification of parton distributions inside nuclei is another interesting problem [8]-[11].

The A-dependence of the p — A cross section is usually presented in the form of
0 = a9 - A*®P1) Here, 0y is the cross section on a free nucleon, and the factor a(z,p,)
characterizes the influence of nuclear matter on the mechanism of particle formation. A
strong dependence of a(z,p,) on p, was found in [5]. An "anomalous nuclear enhance-
ment ", @ > 1, was interpreted as an effect of multiple scattering of incident partons
[12].

Numerous experimental results on particle spectra measured in p — A and A — A
collisions at BNL, CERN, and Fermilab [13, 14, 15] over a wide energy and transverse
momentum range show that the shapes of the distributions are not a simple exponent
in any representation (py,my,m; — mg etc.). The deviations from a pure exponent in
m, -representation are discussed in [16, 17, 18]. The slope constants used to characterize
the spectra depend on the particle type, rapidity, centrality and energy of collisions, as
well.

A detailed review of the A-dependence of particle production in h — A and A - A
collisions can be found in [19, 20, 21],{22]-[24] (see also references therein).

One of the methods to study the properties of nuclear matter is to search for the
violation of scaling laws established in elementary collisions (! — p, p — p, p — p, etc.). In
this paper, we study the A-dependence of z-scaling for 7°-meson production over a high
p. range in p — A and A — A collisions. The scaling was proposed in [25] to describe the
feature of charged hadron production in p— p and p — p collisions. The idea of the scaling
was developed for the analysis of direct photon production in p — p [26], p — p [27] and
p — A [28] collisions. The scaling properties of jet production in 5 — p and p — p collisions
were analysed in [29].

The general concept of scaling is based on such fundamental principles as self-similarity,
locality, fractality and scale-relativity. The first one reflects the dropping of certain di-
mensional quantities or parameters out of a physical picture of interactions. The second
principle concludes that the momentum-energy conservation law is locally valid for inter-
acting constituents. The third fractality principle says that both the structure of inter-
acting particles and their formation mechanism are self-similar over a kinematic range.
The fourth one, a scale relativity principle, states that the structures of interaction and
interacting objects reveal self-similarity and fractality on any scale 31, 32].

As shown in [25, 32, 33, 34], the experimental observables, inclusive cross section



Edg/dg® and the multiplicity density of charged particles dN/dn|,—0 = p(s) can be
used to obtain a new presentation (z-presentation) of data. The scaling function ¥ (z) is
found to be independent of center-of-mass energy /s and the angle of produced particle 6
over a wide kinematic range. The properties of the scaling are assumed to reflect the fun-
damental features of particle structure, interaction and production. The scaling function
1(z) describes the probability to form the hadron with formation length z. The existence
of the scaling means that the hadronization mechanism of particle production reveals such
fundamental properties as self-similarity, locality, fractality and scale-relativity.

The A-dependence of z-presentation for charged hadron data [5, 19] was studied in
[33]. The symmetry property of the scaling function 1/(z) under the scale transformation
z — az, P — ol was investigated. It was found that o depends on the atomic number
only. The properties of z-scaling for charged hadron production in p — A collisions are
used to predict the particle yields at RHIC energies.

The A-dependence of z-scaling for 7%meson production in p~ A and A — A collisions is
studied in this paper. Experimental data [35]-[38] and [39]-[43] are used for the analysis.
The dependence a = «(A) is used to compare the scaling function ¥(z) for different
nuclei. The properties of z-scaling for 7%-meson production in p — A and A — A collisions
are used to predict particle yields at high energies.

The paper is organized as follows. A general concept of z-scaling and the method
of constructing the scaling function for hadron production in p — A collisions is shortly
described in Section 2. New results on the A-dependence of z-scaling for 7%-meson pro-
duction on nuclei from « to Pb based on the analysis of the experimental data, discussion
of the obtained results, physical interpretation of the scaling function and the variable z
are presented in Section 3. Conclusions are summarized in Section 4.

2 Method. Properties of z-scaling

In this section, we would like to remind of the basic ideas of z-scaling dealing with the
investigation of the inclusive process

The momenta and masses of colliding nuclei and inclusive particles are denoted by P, Py, q
and M;, My, mq, respectively. The gross features of the inclusive particle distributions for
reaction (1) at high energies can be described in terms of the corresponding kinematic
characteristics of the exclusive subprocess written in the symbolic form [44],

(21 M1) + (2 M) = mq + (51 M1 + T2 Mo + ma). (2)

The parameter my is introduced in connection with internal conservation laws (for isospin,
baryon number, and strangeness). The z; and z, are the scale-invariant fractions of the
incoming four-momenta P, and P; of colliding objects. The cross section of process (1) is
assumed to be expressed via the cross section of the corresponding parton subprocesses
depending on a minimum energy which is necessary for the production of the secondary
particle with mass m; and four-momentum gq.



2.1 Fractions z; and z»

The elementary parton-parton collision is considered as a binary subprocess which is
satisfied the condition

(21P1 + 22 P, — q)° = (21 My + 23 M + m,)%. (3)

The equation describes the 4-momentum conservation law for an elementary subprocess.
To connect kinematic and dynamic characteristics of the interaction the coefficient Q is
introduced. Tt is chosen in the form

Qz1,22) =m(1 — :61)51(1 — :cz)‘sz, (4)

where m is the mass constant and §; and d, are the factors relating the fractal structure
of colliding objects [32]. The fractions z; and z, are determined to maximize the value
of Q(z1, z,), simultaneously fulfilling condition (3)

dQ(zh mZ)/dzl|$2=$2(-Tl) =0 (5)

Prominent expressions for ; and z, as a function of the momenta and masses of colliding
and produced particles were found in [32].

Equation (3) satisfies the 4-momentum conservation law in the whole phase space. The
variables z; , are equal to unity along the phase space limit and cover the full phase space
accessible at any energy. The threshold condition for process (1) can be written as follows

(M1+M2+m2)2+E2—mf S (‘/SA—E)Z. (6)

Here, \/s4 and E are the energy in the center-of-mass of the reaction and the energy of
produced inclusive particle. Inequality (6) bounds kinematically the maximum energy F
of the inclusive particle m; in the c.m.s. of reaction (1).

2.2 Scaling function ¥(z) and variable z

In accordance with the self-similarity principle, we search for the solution depending
on a single scaling variable z in the form

1 do
< N > 0ina dz’

H

¥(2) (7)

Here, 0;pe is the inelastic cross section and < N > is the average multiplicity of charged
particles. The function ¥(z) has to be dependent on the scaling variable 2. We would like
to note that the existence of such a solution is not evident in advance. All the quantities
refer to pA interactions. The function 9 expressed via the invariant differential cross
section for the production of the inclusive particle m; is introduced as follows (see [32])

T4 gapdo
PATinel dg®

¥(z) = — (8)

Here, s4 is the the center-of-mass energy squared of the corresponding N — A system and
A is the atomic weight. The factor J is a known function of kinematic variables [32].

Expression (8) relates the inclusive differential cross section and the average multiplicity
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density pa(s,n) = d < N > /dn to the scaling function (z). The combination y =
0.5In(X;/)\;) is approximated to (pseudo)rapidity 7 at high energies.
A new variable z is chosen to reflect self-similarity (scale invariance) as a general pattern
of hadron production in accordance with the ansatz suggested in [32]
VL
2= )
Q- p(s)
where éi/ ? is the transverse kinetic energy of subprocess (2); 2 is the fractal measure given
by Eq.(4) and p(s) = dN/dn|,=0 is the average multiplicity density of charged particles
produced in the central rapidity region of the corresponding nucleon-nucleon interaction.
We would like to note that the form of z, as defined by Egs. (9) and (4), determines
its variation range. The boundaries of the range are 0 and co. These values are scale
independent and kinematically accessible at any energy.

2.3 Fractality and scale-relativity

Fractality as a general principle in particle and nuclear physics means that the inter-
nal structure of particles and their interactions revealing self-similarity on any scale is
described by power laws [31, 32].

Equation (3) describes the 4-momentum conservation law for an elementary subprocess.
The equation, written in the form z,z; — £1As — £2A; = A, is a covariant one under the
scale transformation

A2 = pra2- A, Ti2 = Pr2-Tia, Ao = 1 P2 Ao (10)

The transformation with the scale parameters p;, allows us to consider the collision of
complex objects in terms of a suitable subprocess of interacting elementary constituents.
It is reasonable to use p; = 1, po = A; and p; = A;, ps = A, for the description of
p— A and A — A interactions, respectively. Here, A; and A, are the corresponding atomic
weights.

The coeflicient © given by Eq.(4) connects the kinematic and dynamic characteristics
of the interaction. The factors é§; and J, are the fractal dimensions of colliding objects.
The fractal structure itself is defined by the structure of interacting constituents which
is not an elementary one either. In this scheme, hadron-hadron, hadron-nucleus and
nucleus-nucleus collisions are considered as an interaction of two fractals.

In the case of collisions of asymmetric objects, the approximation for the measure ) is
written as

Q= (1—z)1(1 —29)% = (1 —7)1(1 — 3,)%. (11)
The equation shows a correlation between the fraction z; and the fractal dimension 4;.
(The scale transformation can be chosen so that d; = 4,.) Thus, the measure is an

invariant under simultaneity of the scale transformation of Lorenz invariants z; and mul-
tiplicative transformation of §;.
Taking into account the scale transformation Eq.(10) the measure of the interaction
can be written as
Q =V, (12)
where ¢ is the coeflicient (fractal dimension) describing the fractal structure of the el-
ementary collision. The factor V' is part of the full phase-space of fractions {z1,z}
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corresponding to such parton-parton collisions in which the inclusive particle can be pro-
duced. The fractal property of the collision reveals itself so that only the part of all
multiscatterings corresponding to the phase space V¢ produces the inclusive particle.

3 A-dependence of z-scaling for 7’-mesons

3.1 p— A collisions

Four sets of experimental data for 7%-meson production in pA collisions were analysed.
The first one [35] includes the results of measurements of the invariant cross section
Ed®c/dg® for the production of n%-mesons at a large transverse momentum ¢, and /s =
19 GeV on the Be,C and Al targets. The measurements were made over a rapidity
range of —0.75 < y < 0.2. The g, range for the data is 2.15 < ¢; < 4.75 GeV/c. The
second data set was obtained by E706 at the Tevatron using a proton beam with an
incident momentum of 500 GeV/c. A Cu nuclear target was used [37]. The produced =°-
mesons were registered over a transverse momentum range of g; = 4.0—8.0 GeV/c and a
rapidity range of |y| < 0.7. The same Collaboration measured the inclusive production of
high-pr neutral mesons and direct photons by 530 and 800 GeV/c¢ protons on Be target
over a the kinematic range of 3.5 < ¢, < 12 GeV/c with central rapidities to a high
accuracy [38]. The WAS80 Collaboration measured n%-meson spectra on heavy nucleus Au
over a 0.45 — 3.0 GeV/c momentum and 1.5 < y < 2.1 rapidity range [36]. The same
Collaboration presented [39] the final results on high energy precision neutral 7°-meson
spectra from S — § and S — Au collisions at /s = 19.4 AGeV and over a range of
0.3<pL <4.0GeV/cand 2.1 <y <29.

The procedure of z-analysis of the experimental data is described in detail in [32, 33].
According to the procedure, the function % is calculated for every nucleus using the
normalization factor 0?4 /o%?  [45] instead of 0ing in the expression for the inclusive
cross section. The factor af,i, is the total inelastic cross section for pA interactions. The
relevant multiplicity densities of charged particles obtained by the Monte Carlo simulation
generator HIJING [46, 47] for different nuclei (A = 7 — 197) are parametrized by the
formula p4(s)=~0.67-A%!8.5%1%5 [32]. The symmetry transformations

z—= a2z, Ppraloy (13)

of the function ¥(z) and the argument z are used to compare the functions 9 for different
nuclei.

Figure 1(a) shows the dependence of the inclusive cross section Ed®a/dg® for n°-mesons
produced in pA collisions on transverse momentum g, at /s = 19,31 and 38 GeV. The
dependence of the scaling function ¢ on z of the same experimental data is shown in Figure
1(b). The results presented in Figure 1(a) confirm the validity of energy independence
of ¥(z) for the light (Be) and heaviest (Au) nuclei. In contrast to the z-presentation of
experimental data, the g, -presentation of the same data demonstrates a strong energy
dependence. The property of the function ¥(z) allows us to say that the mechanism
of hadron formation demonstrates a feature depending on general properties of nuclear
matter.

It should be noted that the slope parameter 8 of ¥(z) ~ 27 increases with z. We
assume that the asymptotic behaviour d8/dz — const would take place over a high-z
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Figure 1. (a) Dependence of the inclusive cross section of 7%-meson production on
transverse momentum ¢, in p — A collisions. Experimental data are taken from [35}-[38].

(b) The corresponding scaling function (z).



10 [
- A—A
: (min. bios)
-
- Z->0*Z P
. -
< [ yeaTxy «
S Phd p—A
B _ - _a0
// a2 ©
* - =
7 /A—B
> . —
1 e
1 [ 1 r ol I
1 10 100

Figure 2. A-dependence of transformation parameter a of proton-nucleus and mini-
mum bias nucleus-nucleus collisions. The line for p — A obtained by fitting of the points
(0, AA) is the same one as for charged (7%, K*, p) [33] and neutral (7°) hadrons.



range as it was found for direct-y [26, 28], jet [29] and x° [30] production in nucleon-
nucleon collisions.

The function characterizing the influence of matter on hadron formation, a = a(A4),
found in [33] was used in our calculation. The function is independent of energy /s and
transverse momentum ¢, . The dependence of the function a(A) on the atomic weight A
is shown in Figure 2.

Thus, the results presented in Figures 1(b) and 2 illustrate the existence of the A-
dependence of z-scaling for 7%-meson production in pA collisions at a high colliding energy
/s over a high transverse momentum range and a central rapidity range. The results are
in good agreement with the results obtained for charged hadrons produced in pA collisions
[33].

We use the properties of z-scaling to calculate the cross section of 7#°-meson production
in pA collisions at RHIC energies. Figures 3(a,b) and 4(a,b) show the dependence of the
inclusive differential cross section of m°-mesons produced in p— Be, p— Si, p— Al and p— Au
collisions on transverse momentum g, at energy 1/s and 8y ~ 90°. The points and solid
lines are the results obtained at different /s (¢ —63 GeV, 0 —200 GeV, +—500 GeV). The
experimental data, A — 19,31 GeV, are taken from [35, 38]. It should be noted that the
obtained g¢,-dependence of the cross section demonstrates a non-exponential behaviour
over a high transverse momentum region (g, up to 11 GeV/c or more) for all types of
nuclear targets.

3.2 A — A collisions

It is usually assumed that high energy-density nucleon matter produced in heavy-ion
collisions could give an indication of phase transition to a quark-gluon plasma. High-pr
n%-meson spectra should be sensitive to the transition [49]. Recently, the WA80 [39] and
WA98 [40] Collaborations have measured the n°-meson spectra of S — S, S — Au and
Pb — Pb collisions at prp = 200 AGeV/c and 158 AGeV/c, respectively. Therefore, we
would like to compare pr-dependence of the cross section for proton-nucleus and nucleus-
nucleus collisions using the available experimental data [36, 39, 40].

In our analysis, we use the data for high-pr #° production in light-ion (d — d, a — «)
collisions obtained at the CERN ISR [41, 42, 43]. The cross sections were measured for
pr > 2 GeV/c at an angle of about 90° and /s = 26 and 31 GeV.

A nontrivial pr-dependence of the spectra in A — A collisions could evidence a nuclear
modification of the mechanism of particle formation.

Figure 5(a) shows the dependence of the n%meson cross section for light-ion (d — d,
a — a) and minimum bias heavy-ion (p — Au, S — 5, S — Au, Pb — Pb) collisions on
transverse momentum. The experimental data are taken from [36, 39]-[43]. It is essential
that all the data demonstrate a non-exponential behaviour as a function of ¢, . The results
of z-presentation of the same data are shown in Figure 5(b). To compare v(z) for different
nucleus-nucleus collisions, the scaling transformation (13) was used. The corresponding
function a(A) is shown in Figure 2. For A — B collisions, the parameter a should depend
on the atomic weights of both nuclei A and B. We do not have enough experimental data
for asymmetrical A — B collisons at high /s and pr, and so the A-dependence of the
transformation parameter o was only found for symmetrical A — A collisions.

The results shown in Figure 5(b) demonstrate the A-dependence of the scaling function
¥(z) for #%-meson production in A — A collisions at a high colliding energy /s over a
central rapidity range. As seen from Figure 5(b), the slope parameter 3 increases with z.
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We assume that the asymptotic regime (the power law for 9(z) ~ 27?) can be observed
over a high-pr range, only. The results mean that the formation of 7%-mesons in nucleus-
nucleus collisions is similar to that in proton-nucleus ones.

We use the properties of z-scaling to calculate the cross section of 7%-meson production
in minimum bias A — A collisions at RHIC energies. Figures 6(a,b) and 7(a,b) show the
dependence of the inclusive differential cross section of w°-mesons produced in « — a,
S — S, Au — Au and Pb — Pb collisions on transverse momentum g, at energy /s and
6nn =~ 90°. The points and solid lines are the results obtained at different /s (¢ —
63 GeV,0— 200 GeV,+ — 500 GeV). The experimental data, A — 17,19 and 31 GeV, are
taken from [39, 40, 41, 43].

The verification of the predicted results is of interest for a more detailed study of the
A-dependence of 7° spectra over a high-pr range and for a search for signatures of nuclear
matter phase transition.

4 Discussion

In this section, we would like to discuss the obtained results qualitatively. First of all, it
should be emphasized that the scaling properties of m°-meson production were observed at
a high colliding energy and transverse momentum of produced hadron. Thus, the point-
likeness of the constituents is defined by colliding energy /s and the transverse momentum
of registered hadron. This means that the scaling function describes the fragmentation
process of point-like produced partons into observable hadrons. Our analysis of numerous
experimental data confirms the scaling. One of the important properties of the scaling
function 9(z) is a power law. The power regime is found at a high transverse momentum
of g >4 GeV/e.

The power laws usually reflect the fractal structure of objects under scale transforma-
tion [31]. The power law found for hadron production over a high transverse momentum
range is assumed here to describe the fractal structure of colliding objects, their con-
stituents and interactions. The fractal measure ©(zy,,) given by (4) determines all
possible configurations of elementary interactions that lead to the production of the in-
clusive particle. In our case, the measure is factorized: Q(z1,z2) = Q1(z1) - Qa(z2). A
single measure Q;(z;) described by a power dependence in the space of fractions {z,z»}
reflects the number of constituent configurations in the colliding object involved in the
production of the inclusive particle. The measure is characterized by the fractal dimen-
sion &;. The fractal dimension of the nucleus for 7°-meson production is expressed via the
nucleon fractal dimension d4 = dy - A as for charged hadrons. Additivity of the fractal
dimension of the nucleus is an interesting feature of the fractal measure Q(z1,z2)*. As
can be seen from the definition of z (4), the variable describes the energy of an elementary
constituent collision per initial configuration and per produced particle.

The property of scale covariance of the function 4 under scale transformation (10)
shows that hadron formation (hadronization) as a process reveals self-similarity in a nu-
clear environment. The fractal dimension §4 is a quantitative characteristic of the hadron
structure in surrounding matter. Therefore, the change of the fractal dimension of particle

* We assume that additivity of the fractal dimension of the measure Q(z1,%2) can be violated due to
overlapping nucleons of colliding nucleus.
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+ — 500 GeV, are the calculated results.
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formation is assumed to be a signature of new physics phenomena (quark compositeness,
new type of interaction, phase transition etc.).

In the framework of the proposed scenario, the interaction of colliding objects is the
interaction of fractals and the mechanism of hadron formation is considered as a process
of construction of complex fractal (hadron) from elementary fractal blocks. The size
and structure of blocks depend on the colliding energy and transverse momentum of the
produced hadron. The multiscattering of elementary constituents is the main feature of
heavy-ion collisions. Fractality is the reflection of this property described by a power law.

The A-dependence of z-scaling obtained in our analysis confirms the general features
of z-scaling construction found for charged hadrons [25, 32]. Thus, the influence of sur-
rounding matter on the mechanism of particle formation is described by a smooth function
a(A) depending on the atomic weight A. We have found that the fractal dimension is not
changed by a nuclear medium and the relation é4 = dy A is correct.

The ©® — v process is the dominant mode of the m°-meson decay. The 7° decay
into two photons is anomalous process which takes place due to the existence of the axial
anomaly [6, 7]. The decay width is expressed via the invariant amplitude B™ of the
process as follows: Tpo_,5, = B™ m?/64n [48]. The amplitude to the lowest order in
an electric charge can be derived taking into account PCAC and SU(Ny) axial anomaly
B™ = —v/2/37 N,/ f,, where f, is the pion decay constant and N, is the colour degrees of
freedom. The amplitude B™ can be modified by nuclear matter, especially at the critical
point corresponding to the nuclear phase transition. The scaling function 1(z) describes
the hadronization of point-like partons to a real 7#%-meson. Therefore, we assume that the
axial anomaly should reflect the scaling properties of the process in a nuclear medium.

The search for scaling violations of 7%-meson production in p — A and A — A collisions
at high energies, especially in the region of high transverse momenta q; > 4 GeV/¢, could
be very interesting for our understanding of 7° formation. The obtained results show that
the formation of 7°-meson in nucleus-nucleus collisions is similar to that in proton-nucleus
ones.

Figure 8 shows a z — pr plot for p — Be, p — Au, &« — @ and Au — Au collisions at
v/$ = 19—500 GeV. The plot at fixed 2 allows one to determine the transverse momentum
range where the scaling can be violated. The available experimental data [35]-[38], [39]-
[43] give no strong indications of the scaling violation over the range z = 4 — 20.

5 Conclusions

The A-dependence of w°-meson production in p — A and A — A collisions at high
energies in terms of z-scaling is considered. The experimental data on the inclusive cross
sections for 7°-mesons produced on different nuclei (A = D, a, Be,C,AlS ,Cu,Au, Pb)
over a high transverse momentum range (g, = 1. — 9.4 GeV/c) were used for the analysis.
The momentum of incident proton pi. changes from 200 to 800 GeV/c. The function
¥(z), describing a new presentation of experimental data, is expressed via the invariant
inclusive cross section Ed®c/dg® and normalized to the multiplicity density of particles
produced in the collisions.

The symmetry transformations of the function ¢ and its argument, ¥ — o~ !4 and z —
az, are used to compare ¢(z) of different p — A and A — A collisions. The A-dependence
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of the transformation parameter « and the fractal dimensions of nuclei d4 for p — A are
found to be the same as for charged hadrons. The slope parameter 3 of ¥(z) ~ 278
increases with z. An indication of the asymptotic regime, d3/dz — const, is found for
both p— A and A— A collisions. Our analysis of 7°-meson data z-presentation shows that
hadron formation in proton-nucleus and nucleus-nucleus collisions is very similar.

Thus, the obtained results show that data z-presentation demonstrates general proper-
ties of the particle production mechanism such as self-similarity, locality, scale-relativity
and fractality. The properties reveal themselves in p — A and A — A collisions and reflect
the features of elementary constituent hadronization.

Using the properties of z-scaling, the dependence of the cross sections of 7°-mesons
produced in p — A and A — A collisions on transverse momentum over the central range
at RHIC energies is predicted.

The dependence of z on transverse momentum ¢, as a function of atomic weight and
colliding energy +/s is suggested to use as a joint kinematic and dynamic criterion to select
the domain where new physical phenomena can be found.
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Tokapes M.B., Porauesckuii O.B., lenopuu T.T. E2-2000-90
A-3aBHCHMOCTb POXIEHHS T°-ME30HOB B [IPOTOH-TPOTOHHBIX
Y NPOTOH-SAEPHbIX B3aUMOACHCTBUAX MpPU BHICOKMX SHEPrUsiX

Mzyyaercs A-3aBUCHMOCTb pOXIEHHsS n’-ME30HOB B MPOTOH-SNEPHBIX U
ANpO-SAEPHBIX B3aUMOAEHCTBHAX MpH OOJIBLIMX [TONEPEYHBIX UMITYyJIbcax. Pa3BuBa-
€TCs KOHLETILHMS Z-CKEHIMHTA U1 ONIMCaHUS 0COOEHHOCTEH pOXaeHUs t°-Me30HOB.
Jl1s aHanM3a MCHOJB3YIOTCS 3KCIIEPUMEHTAIbHBIE JaHHBIE TI0 CEYEHHUSIM POXIEHUS
n’-Me30HOB, nonyyeHHsie Ha ISR, SpS u Tevatron. YcraHoBieHa A-3aBUCHMOCTD
MacLTaGHOro npeobpasoBanus z — o -,y — o' -y. [loayyeHo ykazaHue Ha cre-
TNEHHOH PexXuM noseneHus y(z) ~ 27" npu p, > 4 I'sB/c. CBoiicTBa Z-CKEHIMHIA HC-
TNOJIb3YIOTCS ISl NIPEACKA3aTe/bHbIX PAaCYeTOB CEYEHHs POXAEHHUs T’-ME30HOB B
UEHTpanbpHOl obnactu B pA- 1 AA-B3auMoneicTBuax npu sHeprusix RHIC.

Pa6ora BbimosnHeHa B Jlabopatopuu Bbhicokux sHepruii OUSIU.

IMpenpunt O6beAHHEHHOTO HHCTHTYTA SAEPHBIX MccnenoBaHuit. dy6Ha, 2000

Tokarev M.V., Rogachevski O.V., Dedovich T.G. E2-2000-90
A-Dependence of n’-Meson Production in Proton-Nucleus
and Nucleus-Nucleus Collisions at High Energies

The A-dependence of n’-meson production in proton-nucleus and nucleus-nu-
cleus collisions at a high transverse momentum is studied. The concept of z-scal-
ing reflecting the general features of particle interactions is developed for the de-
scription of n’-meson production. Experimental data on the cross section obtained
at ISR, SpS and Tevatron are usen in the analysis. The A-dependence of scale
transformation z — o -z, ¥ — o' -y is established. An indication of the power
law, y(z) ~ z°%, at high p, > 4 GeV/c is found. Based on the properties of z-scaling,
the dependence of the cross section of n’-mesons produced in pA and AA colli-
sions on transverse. momentum over the central rapidity range at RHIC energies is
predicted.

The investigation has been performed at the Laboratory of High Energies,
JINR.
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