
объединенный 
ИНСТИТУТ 
ядерных 

исследований 
дубна 

К1-86-129 

A-UKPENDKNCK 
OF TJ-MKSON 1ЫЛЛ SIVK I'KOIH'CTION 
AT 10.5 (JfV/e 

Submitted to "Nuclear Physics" 

1986 



G.S.Bitsadze, Yu.A.Budaqov, I.E.Chi гikov-Zorin , 
V.P. Dzhelepov, A. A. Feshchenko, V.B. Flyarjin, A.B. Jordanov, 
B.Z.Kopeliovich, Yu.F.Lomakin, S.N.Malyukov, N. A.Russakovich, 
A.A.Semenov, S.V.Sergeev, J.Spalek, P.Strmen, S.Tokar, 
R.V.Tsenov, V.B.Vinogradov 
Joint Institute for Nuclear Research, Dubna 
S.A.Akimenko, V.I.Beloussov, A.M.Blick, V.I.Kolosov, 
B.M.Kut'in, Yu.M.Mel'nik, A.I.Pavlinov, A.S.Solov'ev, 
V.V.Tchurakov, A.E.Yakutin 
Institute for Hicih Energy Physics, Serpukhov, USSR 

V.M.Maniev 
Physics Institute of the Azerbaijan Academy of Sciences, 
Baku, USSR 

I .A.Minashvi I i 
Institute for High Enerqy Physics of the Tbilisi State 
University, Tbi1isi, USSR 

L.Sandor 
Experimental Physics Institute of the Slovak 
Academy of Sciences, Kosice, Czechoslovakia 



Investigations of inclusive production of hadrons with the 
different quark structure to low-p hadron-proton and hadron-nucleus 
collisions revealed a number of significant points related to the 
quark-parton structure of hadrons (e.g., see » O . Collisions be
tween hadrons and atomic nuclei seem to be the only way to obtain 
information on the space-time picture of particle interactions and 
production. Using the nucleus as a space-time analyser of collision 
processes, one can get an estimation of such an important dynamic /1 4/ parameter as the hadron formation length ' . Present theoretical 
concepts essentially differ both in value and interpretation of this 
parameter. 

A standard version of the parton model (see for example ) im
plies a short range character of the interaction in the rapidity 
scale. After collision of incident hadron and a nucleon, some time 
must elapse, and only then slow partons appear and wave functions 
of hadrons, produced in tne interaction, are formed. Then the latter 
became capable to interact with the other nucleons. The correspond
ing formation length 1 increases with momentum p of hadron produced 

1 s p/}i 2 , where jJ2 ~ 0.5 GeV 2 ,Л1'. 
In QCD models , on the contrary, the gluon exchange results 

.-•n a long-range character of the interaction in the rapidity scale. 
After the primary interaction took place, coloured quarks fly a dis
tance If before turning into colourless objects capable to interact. 
This distance (the quark fragmentation length) equals, for example, 
l f =: p/2x in the colour string model . Here ae is the energy per 
unit of the string length. One can estimate it using the slope of 
the reggeon trajectories <t'^ к 0.9 GeV" 

te в 1 / 2li d'H я 1 GeV/fm . 
Comparison of the quark fragmentation length in the colour 

string model and the hadron formation length in the parton model 
shows that they are of the same order only in the region of small 
values of the Peynman's x p s ф:^ » 0.5 . The cases where one of 
the hadrone produced carries large part of the initial momentum 
(x F -— 1) correspond to those rare fluctuations when hadronisation 
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finishes quickly owing to picking up a slow quark, instead of a gra
dual decrease of the colour string mass through consequent breaks. 
This occurs at short distances '">'' 

l f = — (1 - x p ) , x- -*• 1, (1) 
• " • е е 

where p 0 is the incident hadron momentum. 
This relation reflects the basic assumptions of the model, and 

it means that the leading quark is slowed down by the coloured string 
with a force эе = -dp/dt on the path 1^ before it3 fragmentation 
into a colourless object. The wuve function of the observed hadron 
with the momentum p = p 0x„ is formed at larger distances of the 
order of p/ JJ2. 

Now, if the initial momentum p 0 is large enough, 1* , according 
to (1), will exceed the nucleus size at some x p . Then the quark 
fragmentation and final hadron formation occur behind the nucleus. 
Because of absorption of the incident hadron, only the front surface 
of the nucleus works efficiently and the production cross section of 
the observed hadron 6~Л , whore A is the nucleus mass number. 
At x„ —» 1 1, -•• 0, 6 ~ л '•* because of absorption of the pro-/8/ duced hadron, too. A similar effect was observed at the momentum 
p = 100 GeV/c in inclusive reactions pPb -» pX, fi+Pb - » П + Х , but it 
is difficult to interpret it because of the diffraction dissociation 

/6/ contribution ' '. 
To clarify this and soue other not well understood points in 

dynamics of inclusive тезоп production, we have experimentally studi
ed the reactions: 

h + + p -*- n + X (2) 
' ( n — 2 Г ) 

h + + A -*- Ц + X L (3) 
(h +eTl +, K +, p ; А ж J, Li, Be, Al, Cu) at the momentum 10.5 GeV/c 
in the beam fragmentation region. 

At this initial momentum and at x p ~ 0.5, ее ~ 1 GeV/fm the 
value of If is close to dimensions of nuclei with A « 60. 

The n-meson production reactions were chosen for the following 
re as one: 

(i) processes (2) and (3) occur with the change in quantum num
bers i therefore there is no diffraction dissociation contribution; 

(ii) practically all П-meson in this energy region are pro
duced ia the primary act, i.e.»the yield of n -mesons from decays 
of beavler reaonancea, which could diatort the picture, is negligible; 

(ill) reaotiona (3) are sensitive to the ratio of neutron and 
proton density on the nucleus surface, that allows its estimation. 
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At the зате time the data on inclusive production of л -mesons 
at near-by energies are quite scarce. In the bubble chamber experi
ments •" only the relevant total cross sections were estimated; for 
p-Be interactions at 12 GeV/c there ore only p T -distributions in a 
limited region of small xp ' ' ° ' ; the paper ' 1 ' (7f±p - interactions 
at 16 GeV/c) deals with n -meson production only together with charg-

( /12/ 
ed particles. The recent investigations ' gave a rather wide set 
of n -meson yield ratios in different beams, but there was no syste
matic study of inclusive differential cross sections and their A-
dependence. 

In this paper we present the new data on the ratios of inclusive 
differential cross sections $$-fJt'D — nX)/-^Ot*p — оX) and 
•^—(li*A-» n X ) / — (H*D--n X) f their A-dependence and interpreta

tion. The results are based on the statistics of « 5*10 detected 
n -*• 2f decays. Earlier we have published ''•" data on relative 

yields of n -mesons in ffi+D- and K +D-internctions, using part of 
the same statistics. 
1. Measurements and Data Analysis 

A part of HYPSJON-npectrometer ' 4 ' detectors (Pig. 1a) was 
used for measurements. Gumma-quanta from decuya of n -mesons produc
ed in interactions of the beam particles in the target T were detect
ed in u Cherenkov 62-channel shower hodoscope detector 3HD with an 
active converter AC (Fig. lb). Elements of the 2W (10x10x35 c m 3 ) and 
AC (6x10x85 cm 3) are made of lead glass TFT-000 (2.5 cm radiation 
length). Proportional chambers PC and a scintillation hodoscope H 
were used for reconstruction of secondary charged particle tracks. 

AC SHD 

boam 

0?5m 

ПП [111 illl 

0 0,5m 

/ 

fig. 1a. Experimental facility. 
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SHD 

Pig. 1b. Shower hodosoopio detector 
with active converter. 

and the Feynman's va r i ab le x F 

valu 
<T7+„ 

^ II '/(P,,*), 

A detailed description 
of the design and basic cha
racteristics of the SHD and 
AC, calibration and monitor
ing procedures and trigger 
logic are given elsewhere 
/13,15/, 

Curing the experiment 
3.4" 10-* IT -mesons passed 
through the facility. Table 1 
lists parameters of the 
targets used and correspond
ing 1Г +-moni t о rs. 

In the data analysis only 
the events with 3 Zf 's 
were considered. The average 
f -multiplicity in the se
lected events was 2.13» The 
effective mass M,_ , the 
transversal momentum p T 

m „ _ were calculated for 
each ff -pair. The value of (Рц*),,,^ was determined from the charge 
exchange reaction 41 n -*• np . When calculating kinematic parameters, 
the interaction point was found as the intersection of the beam track 
with the secondary charged particles tracks. If the latter were not 

detected, the middle of the 
target was regarded as the in
teraction point. 

After normal isa t ion t o the 
monitor of l t + -mesons and 
"empty/no t a r g e t " background 
sub t r ac t ion the number of 
events ( ff -combinations) i n 

f i g . 2 . An example of events 
d i s t r i b u t i o n over the inva r i an t 
mass of ff - p a i r s in the r eac 
t i on IT+D ~— г г + X. Detection 
of ff - p a i r s with a mass 
<400 HeV/c i s suppressed by 
spec ia l t r i g g e r condit ions 

1 

I 
т 1 1 r 

Xf =070-071 
\ P7 = 0—800MeV 

1 

I 
т 1 1 r 

Xf =070-071 
\ P7 = 0—800MeV 

5? 1.6 1 
с 1 II 
D IX ; Д 01 1.2 - л / 1 " it > t\ V t t 1 2 as i l l if \ о m ш 1 CM Ж 4 I z J V M \ 
< OA f . V 

200 400 600 8 0 0 M„(MeV) 
applied /13,15/ 
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Table 1. Targets used, their characteristics, monitor of 
7Г +-mesons 

Target Haas 
number A 

Length >> 
(cm) 

W X 0 
x/xo 5T+- •monitors x 

1 0 6 

H 1.01 27.5 0.038 0.032 715 

D 2.01 27.5 0.083 0.036 562 

LI 6.94 20.0 0.146 0.129 114 

Be 9.01 2.5 0.061 0.071 125 
5 .0 0.123 0.142 87 

10.0 0.246 0.2B3 53 

A l 26.98 1.75 0.044 0.197 149 
3.5 0.089 0.393 112 
7 .0 0.178 0.787 61 

Cu 63-54 0.69 0.046 0.483 167 
1.38 0.092 0.965 114 
2.04 0.135 1.43 127 
2.74 0.182 1.92 52 

£mpty c r y o 
gen ic t a r g e t 719 

Ho t a r g e t 273 

Ь - nuclear interaction length 
X 0 - radiation length 

each d p , p T )-intervsl was corrected for the detection efficiency 
CJixp, p T ) calculated by the Honte-Carlo method taking into account 

the geometrical acceptance, trigger logic and the event reconstruc
tion efficiency. Then II _. -distributions, Integrated over the p = 

«0 • 0.8 GeV/c were obtained for each Xp-interval. A typical example 
of such distribution is shown in fig. 2. 

The n -mesons number in each Xp-interval for each target (or 
for each target thickness if there were several of them) was deter
mined by fitting an experimental M -spectra to the function: 

where 0 '( (M ) are Gauss distributions for peaks from 5T°- and 
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n -meson decays, BG (H ) is the gamma-distribution describing the 
non-resonant background. In a given xp-interval the fit was carried 
out simultaneously for all 13 M_- -distributions (accordingly to 
the number of targets used, see Table 1). Parameters in G' »/ and 
BG were not fixed but the same for all 13 spectra fitted. 

Contributions from ff°- and л -peaks and a contribution of the 
background had the form: 

where A a H, D, Li, Be, Al, Cu and i corresponds to a measure
ment with a target thickness >^. а А '? ' s are free parameters. 
X . is the radiation length of the material A. The exponential fac
tor takes into account ^-losses in the target. It was significant 
only for Al- and Cu-targets. The parameter fl was determined from 
the normalized numbers of events in M -histograms for targets of 
different thicknesses (see Table 1). As one could expect, it did not 
depend on A. In addition, no xp-dependence was found. Thus, Я was 
fixed for all targets and xp-intervals on its average value, fl =0.3"j. 

As a result of the fit, values of free parameters &', 7 ,bg 
were obtained and the n -meson production cross section was comput
ed аз: HR A 

^ - № « A — nx) dx F 

cons! 0? 
fA A 

where P, is the density, 
A is the mass number. The 
data for ratios 

Fig. 3. Ratio of differen
tial cross sections for 
production of о -mesons on 
a deuteron and a proton. 
The dashed curve is the 
result of calculations 
(Section 2.1). 

By means of the computer code MINUIT /16/ 
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Ю 

о Cu/D 
A Al /D 
о Be/D 
• Li / D 

V WW 
_1_ _l_ J _ _l_ 
06 0.7 0.8 0.9 tO 

Fi£. 4ц. Ratios of differential cross sections. 

C 5 i + A - n X > / — (51*0—11 X) where Л = Li, Be, Al, Cu. R = «L A d» 
The dashed straight lines show calculations in the Glauber's approach. 
The solid curve shows the calculution with allownnce for rescatterings. 
The maximum ut x ? к 0.95 is due to the contribution of the charge 
exchange reaction It +n —»- np , 



Table 2 . R a t i o s of i n c l u s i v e d i f f e r e n t i a l c r o s s s e c t i o n s f o r n -meson product ion 
and the parameter o< 

X p - i n t e r v a l R t / p R A ( x P ) c< (x p ) 

Li /D Be/D Al/D Cu/D 

0 . 5 7 - 0 . 6 2 
0 . 6 2 - 0 . 6 6 
0 . 6 6 - 0 . 7 0 
0 . 7 0 - 0 . 7 4 
0 . 7 4 - 0 . 7 8 
0 . 7 8 - 0 . 8 3 
0 . 8 3 + 0 . 8 7 
0 . 8 7 - 0 . 9 1 
0 . 9 1 - 0 . 9 6 
0 . 9 6 - 1 . 0 0 

1 .74+0 .42 
1 . 9 1 + 0 . 3 8 
1 .52+0 .24 
1 .87+0 .19 
2 . 2 0 + 0 . 2 6 
1 .94+0 .28 
2 . 3 7 + 0 . 3 8 
2 .64+0 .41 
5 . 6 8 + 1 . 8 5 

2 3 . 1 +52.4 

2 .01+0 .21 
2 . 0 6 + 0 . 3 6 
2 . 4 4 + 0 . 2 8 
2 .16+0 .28 
2 . 7 2 + 0 . 2 9 
2 . 7 1 + 0 . 3 0 
2 . 3 0 + 0 . 2 9 
3 . 1 7 + 0 . 3 2 
3 . 3 5 + 0 . 4 0 
3 . 5 9 + 0 . 7 2 

2 . 0 0 + 0 . 2 0 
2 . 7 5 + 0 . 3 9 
2 . 5 4 + 0 . 3 4 
2 .43+0 .35 
2 . 9 2 + 0 . 3 1 
3 . 1 2 + 0 . 3 2 
2 . 9 2 + 0 . 3 0 
2 . 9 9 + 0 . 2 9 
3 . 2 1 + 0 . 3 6 
4 . 0 8 + 0 . 7 1 

3 . 0 8 + 0 . 3 8 
4 . 4 4 + 0 . 6 9 
5 . 4 9 + 0 . 7 8 
4 . 9 3 + 0 . 7 0 
5 . 9 6 + 0 . 7 0 
5 .91+0 .71 
4 . 3 7 + 0 . 6 0 
4 . 6 4 + 0 . 6 3 
5 . 8 0 + 0 . 8 0 
2 . 5 8 + 1 . 1 6 

4 . 7 6 + 0 . 5 5 
6.15+1.OO 
7 . 0 1 + 1 . 1 8 
6 . 9 3 ± 0 . 9 3 
8 . 5 9 + 0 . 9 8 
9 .21+1 .16 
8.84+.1.11 
8 .86+1 .09 

1 0 . 3 +1 .39 
7 . 0 2 + 2 . 0 8 

О.4О3+О.О49 
0 .412+0 .057 
0 .521+0 .065 
0 .540+0 .053 
0 .541+0.046 
0 .554+0 .052 
0 .554+0.056 
0 .468+0 .054 

0.491+0.049 



4 l V Jl r a*D-.,X)/2L{5r*p.— 0K) т у ' £ < 5 Г * р — ?' 
and 

(р « 0.0 GeV/c) 

d6 d6, R (x ) = ^ ( ^ A - n X l / ^ - C R ^ D -
A F 

)X) 
dx r 

(4 ) 

(5 ) 

where Л = Li, Be, Al, Cu.are given in Table 2 and in Fig. 3 and 4. 
We give ratios of cross sections on nuclei to those on deuterium 
(not on hydrogen) because of approximately equal proportiona of pto-
tons and neutrons in deuterium and nuclei. 

The indicated errors were calculated from the errors of parame
ters а д7 estimated in the fitting procedure . 

0.9 in average) by the 
"A1 

Ra 
r e l a t i o n 

Ratios R, were parametrised ( X /NDP 

RA <х р) 
The 
Fig. 

«£ 

A* ( X*° . (6) 
(Xp) values axe given in the last column of Table 2 and in 

2. Di3cu3oion 

+ 
**\ \ « = 4 

Further we will restrict 
ourselves to the following 
questions: 

(i) why the ratio (4) 
shows a strong Xj,-dependence 
at x p 3 0.9 i 

(ii) what can be said about 
validity of relation (1) and 
the value of the parameter ж • 

(iii) what is the explana
tion for increase in ratios 
(5) when x p grows. 

Pig. 4b. Results of calcula
tions of R C u (x p), described 
in sections 2.2 and 2.3. 
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2.1. Ratio R-D/p 
Obviously, the cross section of the reaction 5i+K —»- n X is 

insensitive to the type of the target nucleon at large missing таззез 
M_, and Kn/rjCxjj) -*• 2. In the region of nucleon resonances excitation, 
on the contrary, the cross sections on the neutron and proton differ 

significantly. At the limit 
ij, -•• 1, foi instance, charge 
exchange reaction on the pro-
tob is forbidden by the charge 
conservation law. The cross 
section for the process 

Pig. 5-ot( Xp) in the paramet-
risation I!,(jc„) А °<<XF> 

5Г H -w n X at large Xp can be described by a two-reggeon graph 
(Pig. 6), corresponding to the Ао-гсезоп exchange. Then, one can pre
sent the ratio Ri,/_, ignoring the inelastic shielding in the deuteron, 
in the forra: 

wv 
А-.П 

6 tot <*'> 

where s 1 = s(1-Zp), and з is the c.c. total enerpv squared. 

(7) 

7i* i ; а л* 

' A, \̂k 
N N 

Fig. 6. Basic two-reggeon 
Graph for description of the 
inclusive process 5l N —»- ni 

Since there are no data on 6 2 f the x~-depenrtence of the 
• \ tot ,~ + x 

ratio ^7J can bo illustrated with Л instead of A O I because 

using the data on are shown with the dashed 
they have similar quantum numbers. The results of this estimation 

rf^P and 6*+» 
tot tot 

line in Fig. 3. The observed increase at x , > C.9 is ir.ostly due to 
excitation of the N(1400)-resonance. 
2.2. Fragmentation Length 1^ and Parameter эе 

In spite of proton-neutron cross section difference, since the 
number of neutrons and protons in nuclei is approximately the same. 

10 



one can analyse nucleus-to-deuterium ratio (5) in terms of averaged 
cross section on the nucleon both for total and differential cross 
sections. Then 

[,5Г+д _,- ^x) = J 7 № * N - — ? X )- Aeff ( xF> ' (8) 

where the effective number of nucleons in n nucleus depends on the 
fragmentation length 1, : 

IJN °° ~1 A - 1 
* ') ^(xp) - p b C d z ^ M ) 1 - ieSLJ dz'olV) - -J5«LJdz'p<b,Z') C9) 

Here b is the impact parameter, Z is the coordinate along the 
momentum of the incident 5l +-meson; 6Лш1 ~ Binel ~ 2 0 m b a r e 

the total inelastic cross sections for interactions of n - and 5i +-
mesons with a nucleon. The nuclear density P (b,Z) is chosen ал 
IVoods-Joxon's form. Parameters of о (Ь, Z) for various nuclei are 
given in the paper ' ' ' . At 1^ -• 0 expression (9) turns into the 
usual Glauber's formula for the effective number of nucleons and 
R,(xp) = const. Pig. 4b shows the results of calculations for R,(ij,) 
at A = 64 (a copper target), where the strongest xp-dependence is 
expected. The results are represented for several values ol ж (* » e 
corresponds to Glauber's case). One can see that at * 5 3 GeV/fm 
for Xp 3° 0.6 (the kinematic region covered) calculated R c is 
practically independent of х у . This reflects the fact that for 
« 5 3 GeV/fm and х р S 0.6 1, « 1,4 fm and it is smaller than the 
mean distance between the nucleons. Аз the data for R^ does not re
veal any decreasing as x̂ , grows, one can conclude that the quark 
fragmentation length does not manifest itself at our energy, i.e., 
* J 3 GeV/fm. 

This result seems to be important, since the obtained lower limit 
for ae is noticeably higher than the value ж = 1 GeV/fm for the 
static string. The difference probably reflects the fact that the 
coloured objects ore slowed down not only by the string tension, but 
also by the glucn bremsstrahlung when colour is exchanged. The last 
leads to an effective increase in se . 

The confidence level P 2 (* • 3 GeV/fr) « 85J, while P „ 2 (* ' 
= 1 GeV/fm) а и,-:.-•%. * * 
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He note that this lower limit agrees with the value * <s3 GeV/fm 
obtained from the data on large-p., hadron pair production and J/v 

/7 18/ hadroproduetion on nuclei • . 
As it was shown, the leading quark fragmentation length is small 

and one can expect that ratios R A(x F) should be constant in the Xp-
region considered and equal to A ^ f / 2 , where A e f f is determined by 
formula (9) with l f = 0 (horizontal dashed lines in Pig. 4a). The 
data are seen to disagree with this simple description. 

We performed calculations, based on the triple-reggeon approach, 
for taking into account the corrections to the ratios R,, arising 
from the possible rescattering of the particle produced: 

ГМ 2̂  
5i*Kl — т . <Й*Х 

-—• nN — — nX , 

_5i*N — î X. 

The result for R„^ is shown in Pig. 4a with solid line. The 
agreement with the data is rather poor, too. 

2.3. Why do ratios К д(хр) grow up as Xp increases 

In the previous paragraph we have ignored cross section differ
ence for the П -meson production on the proton and neutron and have 
used the averaged cross section. On the other hand, our data (see 
Fig. 3 and discussion in .Section 2.1) show considerable difference 
between those cross sections at large i p . 

The fact that the value of <x in parametrisatlon (6) differs 
much from unity ( <o > = 0.50 + 0.02, Pig. 5) indicates that the pro
cess if+A —»- n X takes place on nucleons in the nuclear periphery, 
where some abundance of neutrons over protons is expected. The prob
lem of neutron "halo" has been under discussion for a long time (see 
the review ). According to some estimations ' "', the neutron-to-
proton surface density ratio 

H = ?n/ Jp (10) 

called the neutron halo factor, is quite large for neutron-abundant 
nuclei: H в 2 • 5. 

To estimate influence of the halo, we write down the cross 
section for the process 5T+A -*- n Z in the form: 

d6 ,„•» .„, С 2 .(5fa-nX) - \d'b(dz -nX) - у ^W?xyb,z) + ^L<r P-nx>o p i 6; 
JS*N 

net < ,(b,z)f|l - ГШТ(Ь) 
A 

A - t 

.(") 
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where T( Ъ ) is the nucleus profile function, and the relevant den
sities are normalised in a usual way: 

\ d3 r ? n(7) - A - Z, 

) Л?Р< ?> z. 
where Z is the nuclear charge. Prom (11) we get for ratios (5) 
with allowance for (10) and (4) 

Я.(хр) - -£- О S-7-1- )• A „ . (12) 
A F н+1 s H 1 / p d p ) e f f 

To calculate RA(XJ,) according to (12), we used our data on Rn/D(Xji) 
and choose H«4. The result is shown in Pig. 4b. The agreement with 
the data seems quite satisfactory in the whole xp-region covered. 

There is at least one more possible reason for the growing 
R,(x„) at Xj, -^ 1. In the given considerations we did not take into 
account corrections for inelastic shielding which makes the nucleus 
more transparent for hadrons. Those corrections are usually small 
(S 10£) in total cross sections, but allowance for them can appreci
ably decrease the probability of the fast hadron's absorption in the 
nuclear matter '. This effect will be considered in a separate 
paper. 

3. Conclusions 
(i) The lower limit for the value of the effective coefficient 

of the coloured triplet string tension a ? 3 GeV/fm is obtained. This 
value exceeds the estimation for the static string, but agrees with 
a few relevant estimations ' . Leading quark fragmentation 
length at un energy of about 10 GeV is small, and hadron-nucleus 
interactions can be described in Glauber's approach. 

(ii) Increase of R«(xp) at x p >• 0.5 can be obtained if one 
assumes a considerable neutron abundance on the nuclear periphery 
with the halo factor H к 4. 

finally, the authors express their gratitude to Yu.D.Prokoshkin 
for support and attention, to H.P.bloshkov, ii.P.Zhunin, iP.V.Slmonovl 
and H.V.Tikhonov for great assistance in producing detectors and 
assembling the whole facility. 
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">ицадзе Г.С. и др. Е1-86-129 
Экспериментальное исследование А-зашиеимости инклюзивного образования 
Т-мезонов при 10,5 ГэВ/с 

Представлены экспериментальные результаты для отношений инклюзивных 
дифференциальных сечений рождения 9-мезонов на протоне» дейтоне и ядрах 

<U r ' dz 
R. - -r-̂ - U f A - 7 X ) . - ^ - < ^ D * i|Xi. A Li.Be.Al.Cu 

dX'p dip 
при импульсе 10,5 ГэВ/с в области фрагментации пучка *р » 0,5, г*т < 
- 0,8 ГэВ/с, полученные на основе статистики - 5*10 ^-мезонов, зарегист
рированных по их распадам на два у-кванта. Степенной показатель а в пара
метризации R A - \ a ( l ? } мало меняется c t r . Среднее значение а равно 
0,50+0,02. Получено ограничение на величину эффективного коэффициента на
тяжения струны в модели цветных струн, * - 3 ГэВ/*м. Наблюдаемый рост 
к л с *F момно объяснить предположением о наличии в ядрах нейтронного гало 
с Фактором Н e U. 

Работа выполнена в Лаборатории ядерных проблем 0ИЯИ. 
Препринт Объединенного институт! ядерных исследований- Дубна 1986 

BItsadze G.S. et al. Е1-86-12Э 
A-Dependence of "j-Meson Inclusive Production at 10.5 GeV/c 

The experimental results are presented for ratios of 4-meson inclusi
ve differential cross sections in 10.5 GeWc -*p- , пуЬ- and T V A - collisions 
R = 4^- ( "**> - ffXl - 2 ^ U f p - JJXI 
D/p dXp dl p ' 

A dx F dx F 

In the beam fragmentation region. The results ure based on the statistics 
of - 5"Ю detected ц . 2y decays. It is sho*.n that the power u in the 
parametrisation R A - А Ц ( Ж Р ' does not change significantly with x F and 
Its mean value is 0.50+0,02. The lower limit is obtained for the effective 
coefficient of string tension In the colour string model, к <• 3 GeV/fm. 
The observed growth of R, with i_ can be explained by an assumption of a 
neutron halo with the factor H - k in the nuclei. 

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