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G.S.Bitsadze, Yu.A.Budaqov, I.E.Chirikov-Zorin, 
Investigatíbns of inclusive production of hadrons with t~eV.P.Dzhelepov, A.A.FeshchenKo~ V.B.Flyagin, A.B.Jordanov, 

B.Z.Kopeliovich, Yu.F.Lomakin, S.N.Malyukov, N.A.Russakovich, different quark structure in low-P
T 

hadron-proton and hadron-nucleus 

A.A.?em,enov, S.V.Ser-geev, J.Spalek, P.Strmen, Sv Toka r , collisions revealed a number of significant points related to the 

R.V.Tsenov, V.B.Vinogradov quark-parton structure of p~drons (e.g., see 71,2/). Collisions be­t j 

)
tween badrons and atomic nuclei seem to be the only way to obtain 

111
; 

information on the space-time picture of particle interactions and 
JoinF !nstitute for Nuclear Research, Dubna 

S.A.Akimenko, V.I.Beloussov, A.M.Bllck, V.I.l<olosov, 
production. Using the nucleus as a apace-time analyser of collisionB.M.Kut ' in, Yu.M.Mel'nik, A.I.Pavl l nov , A.S.Solov 'ev,
 
processes, one can get an estimation of such an important dynamic
V.\I.Tchurakov, A.E.Vakutin 

I~stitute for High Energy Physics, Serpukhov, USSR parameter as the hadron formation length /1,3/. Present theoretical 
concepts essentially díffer both in value and interpretation of this 

V.M.Maniev parameter.
Physics Institute of the Azerbaijan Academy of Sciencc~, r1 A s.tandar-d version of the parton model (see for example /1/) im­
Baku , USSR 

plies a short range character of the interaction in the rapidity 
I.A.MLnashvi I i I scale. After collision of incident hadron and a nucleon, some time 

Institute for High Energy Physlcs of the Tbilisi Statc must elapse~ and only then slow partons appeur and wave functionsIUn1versity, Tbi I i s i , USSR of hadrons, produced in the interaction, are formed. Then the latterI' 
L.Sandor ~ became capable to interact with the uther nucleons. The corres~ond­

Experimental Physics Institute of the Slovak I ing formation length lp incr~ases with momentum p of badron produced 
Academy.of Sciences, Ko~ice, Czechoslovakia lp ~ p/ Jl2, where y 2 _ 0.5 Gey 2 /1/.I 

In QCD models /4/, on the contrury, the gluon exchange resulta 
in a long-range character of the interaction in the rapidity scale. 

l' After the primary interaction took place, coloured quarks fly a dis­
• tance lf befor~ turning into colourless objects capable to interact. 

This diatnnce (the quark fragmentution length) equala, for example, 
lf ~ p/2~ in the colour s~ring model /5/. Here ~ is the energy per 
uni t of the string Leng t h , One, can estimnte i t using ttIe slope of 
the reggeon trajectories c:;('R c: 0.9' GeV'""2 

~ c 1 / 2'ji c;:(.IR t;::: 1 GeY/fm • 

Comparison of the quark fràgmentution length in the colour 
string model and the hadron formation length in the par~on model 
shows that they are of the i:Jame order only ih the reg1on, of amall 
values of the Feymnan "8 Xp ~;' (KF)-'~ ü.5 • The cases where one er 
'thé' -hadr-ona produceã 'csrries large part of the ini tiàl momentum 
(xi ",....... 1) correspond to tbose ra~e 'fluctuations when hadronisation 

hVlliMt1i~Iw"1 ncnrryr I 
Úer.mhD: f.!t'c.!teID!1~U~ . 
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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. 
Tbis occurs at short distances /6,7/ . 

Ir = ~ (1 - xF ) , X F -... 1., (1) 
ae 

where Po is the incident hadron momentum. 
This relation reflects the basic assumptions'of tbe model, and 

i t means "j;ha ti the le'nding quark ia slowed down by ' the coloured s tring 

with a force ele = -dp/dt on the pa th lf before its fragmentation 
into a colourless object. The wove function of the observed hadron 
witb tbe momentum p = POxF is formed at larger distancea of the 
or-de.r or p/.p 2. 

Now, if the initial momentum po ia large enough, 1,f , aocording . 
to' (1), will exceed the nucleus size a t aome xI!' • '.rhen the quarlc 
fragmentation and final hadron !ormation ocour behind tho nuoloua. 
Because of absorpt'ion of the incident badr-on , only tho !ront curraoo 
of 'tbe nucleuá works efficiently and the production croos Dootion of 

A2/Jthe observed hadron Õ ~ , where A is the nucleus mooo numbor. 
At xF -. 1 Ir ~ 0, 6 ~ A1/ J because of absorption of tho pro­
duced:hadton, too. A similar effect was observed /8/ at the momontum 
Po = 100 GeV/c in inclusive reaetions pPb -+ pX, ft+Pb ~'J1+X, but it 
is difficul t to in t e'rpr'e t it bé caus e of the difrra'ction disoociation 
contrlbution 16/. 

To clarify tbis and some other not well understood pointa in 
dynamics of inclusive meson production, we have experimentally Dtudi­
ed tbe reactions: 

h+ + p ~ (2)1 + X 
( 1 - 2r )

h+ + A ~ + X (J)
~ 

(h+'s'll+, K+, p; A == D, Li, Be, AI, Cu) at the momentum 10.5 GeV/c 

in the beam fragmentat10n region. 
At tbis, initial momentum and a t xF "",0.5, de ..... 1 GeV/frn the 

value of lf is cIose to dimensions of nuclei witb A ~, 60. . 
~he '1-meson production reactions were cbosen for the following 

~easons: 

(1) processes (2) and (J) occur 1!'ith tbe change inquantum num­
bers; tberefore tbere is no diffra~tion dissociation contribution; 

(li) ,practica1.IY ~ll 'l-mesons in ,tbis energy region a~e pro­
duced 1n:tbe primary ,ac:t, i.e.,the yie'ld or 'l-~esons from de caya 
ot heavi..er resonauces, whicb could distort t-he picture, ia neg1igible; 

(i11) re&ct~ons {J) are sensitive to tbe ratio of neutron and 
prototi density on the nucleus -surtace, that a110w8 its eatimati'On. 

2 

At the same time tbe data on inclusive production or _ '[ -mesons 
at nea,r-by energies are. qui te acar-ca , In the ·bubble chamber expel'i ­
ments j~/ only tbe relevant' total cross sections were estimated; for 
p-Be interactions at 12 GeV/c there are only PT -distributions in a 
limite? region of small xF /10/; the pa~er /111 (Ttip - interactíóns 

at 16 GeV/c) deals with {-meson production only together with cbarg­
ed particles. The r~cent investigations 112/ gave a rather wide set 

of (-meson,yield ratios in different beams, but there was no syste­
matic study of inclusive differential cross sections _an~ their A~ 
dependence. 

In this paper we present tbe new data on the ra~ios pf 'inclusive
 
differential cross aections d6' (1l+0--I')X) j'd6' nr+p __ IJX) and
 

dI) r.;+ yd6 + dXF ( I d X
F (


dX (JI A --? X) dX ('TI D -- (. X) ,their A-dependence and interpreta­
fiohe Tbe results ~re based on the statistics of ~ 5'104 detected
 
~ ....... 2J:' de caya , Earlier we bave published /13/ data on relative 

yields of 7-rne aona in 11 +D- and K+D-internctions, using pa r t of 
the same statistics. 

1. Measurements and Data Analrsis 

A pur t of HYPEHOn-spectrometer /14/ detectors (Fig. t a ) was 

used for measurements. Gwnma-quantn frôm dccays of 1 -mesone produc­
ed in ínteraction3 of the beam pnrticles in the tnrget T were detect­
ed in u Cherenkov 62-channel shower hodoscope detector 3HD with an 
active converter AC (Fig. 1b). Elements of the 3HD (10x1Ox35 cm}) ànd 
AC (6x1Ox85 cm)) are made of leud glass TFI-OOO (2.5 cm radiation 
length). rroportional' chambers PC and a SC,intillation hodoscope H 

were used for reconstruction of secondnry charged particle tracks. 

T PC H AC SHD ,,,-- //--'--7-7 7 /r-­
' //' ,,/ 

/)Com // / // / 
c--=-~ *----00-1-. f-f- fmo,25m~ 

o O,Sm 

Fig. 1a. Experimental facili ty. 
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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/. 

During the experiment 
3.4.109 Ijf+-mesons passed 
through the facility. Tablel 
lista parameters of the 
targets used and correspond­
ing tji +-moni tors. 

In the data analysis only 
tbe events with ~ 2 ó IS 

were considered. The average 
r -multiplicity in the ae­

lected events was 2.13. TheFig. lb. Shower bodoscopic detector 
effective mass Mrr ' thewitb active converter. 
transversal momentum PT 

and the Feynmanls variable xF = Pn*/(PII*)max were calculated for 
eacb rã -pairo The value of (PII'*)max was determined from the charge 
exchange reacti'on 'JT "n .... 1P • When calculating kinematic parumeters, 
the interaction point was found as the interaection of the beam track 
with the secondary charged particles tracks. If the latter were not 

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

]f X =Q.70-+- 0.71. After normalisation to the 
~ P~=0-+-800MeV~ moni tor of 'IT +-mes ons and 

~ 1.6 

t	 
"empty/no target" bacfground 

c 
::J subtraction the number of 
QJ 1.2 events ( óã -combinations) in 
b 

> 
QJ Fig. 2. An example of -eventa
L Q8 

diatribution over the invarianto 
N 
<, mess of ró -pairs in the reac­
Z 

tion Ijf+D - dó'" + X •. Detection 
of óó'" -pairs wi th a masa 
< 400 Me V/ c2 ia auppreased by 

~ 0.4 

o	 200 400 600 800 Mil (MeV) apecial trigger conditions 
applied /1 3~ 15/. 

4­

Table 1. 'l'argets uaed , their char-ac ter-í.st í.ca , monitor of 
'íT -I.--mesons. 

Target Masa 
number A 

Lengtb À 
(em) 

À / À o , À/Xo 1[+-monitora x 
10.6' 

H 1.01 27.5 0.0)8 O,.OJ2 
- ­ 7)5. 

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 0.12)' 0.142: 87 

10.0 . 0~246 0.283 53 - ­
AI 26.98 1.75 0.044 0.197 149 

. 3.5 0.089 o;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 

&ipty cryo­

genic target 719
 

No target	 273 

À - nuclear interaction length' o 
Xo - radiation length 

eacb (xF ' Pr )-interval waa corrected for tbe detection efficiency 
E~XF' PT ) calculated by tbe Monte-Carlo method taking into account 

the geometrical acceptance, trigger logic and the event reconstruc­
tion efficiency. 'l'hen Mr,r -distributions, integrated over the PT = 

%0 • 0.8 GeV/c were obtained for each xp-interval. A typical example 
of auch distribution ia abown in Fig. 2. 

The 7 -meaona number in each xp-interval for each target (or 
for each target thickness if there were several of them) waa deter­
mined by fitting an experimental M rI" -spectra to the function: 

• 1T o 1io I') 7 bg
F(M ) = r[··G (MJ'r) + Nt·G (M + N .BG(Mrr	 r ó) r r),

110 I')
where G ' l (Mrr ) are Gauss diatributions for peaks from fi' 0_ and 
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r-meson decays, BG (M ri') is the 'gamma-distribution describing the 
non-resonant background. In a given xF-interval tne fit* was carried 
out si~~taneously f-ar alI 13 MI'l" -distributions (accordi;';81Y to 
the number cf targets uaed , see 'I'ahLe 1). Parameters in G 11,~ and 
BG'were not fixed but the same for alI 1) spectra fitted. 

Contributions from ~'o_ and ?-peaks and'a contribution of the 
background had the form: 

r.: o 
, bgN H I) tjio.,f) ,bg. >... exp(-J1 Ài/XO,A) 

. A,i i " 8 A. ( 1.. 

where A ~ H,' D, Li, Be, AI, Cu an~ i corresponds to a measurc­
1ju I"l bgment with a target thickness >"i. nA' ( , are free parameters. 

Xo,A i~ the radiation length of the material A. The exponential f~c­
tor takes into account r-losses in the target. It was significant 
only for Al- and Cu-targets. The parameter ~ was determined irom 
the normalized numbers of, events in Mrr-histogra~ for targets of 
different thicknesses (see Table 1). As one could expect, it d~ not 
depend on: A. In addi tion, no xF-dependence was r ound , Thus, 11 was 
fixed for alI targets and xF-il.tervals on i ts average value, p =0 • .35. 

As.a result of the fit, vnlues of free parameters ~O'? ,bg 
were obtained and the ? -meson production cross section was comput­

ed as: dõ 
-('Ji+A -I) X) cons t . ~ a? I 

dX ( . fA A
F 

• I I I T 

where )A ia the density, 
A ia the ~sss numper. The 
data for	 ratios 

1><"-	 I10
1:) 1:) 4~	 N('5,'O):f:

I 

t	 I I I 
i:l	 I I I 

Fig. ). Batio of differen­~	 'i I10'-1 ti.. 2 _ _ N(2200) X I tial cross sections for 
,,'ti	 --+=-+-+1=- r \ I production or 7-mesons on 

o + ];;50) \J a deuteron and a proton. 
0.6 07 ! , .M123f) The dashed curve is the 

. 0,8	 09. 1.0 
result of calculations

XF (Section	 2.1). 

* B,y means oi the computer code MINUIT /16/. 
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The sôlid curve shows the culculution with ullowance for rescatterings. 
The mnximum at xF ~ 0.95 i3 due to the contribution of the charge 
exchange reaction 'TI +n _ (p 
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RO/Í (x )
p F = 

df to y as t-('jj o-7x -(fjí p 
dX F dXF 

__ 

I (p ~ 
• T 

'I': 

and 

R (x )
A F = as Yd6-(tjT+A-- (Xl -(Ijj+o ­

dXF dXF 

?Xl 
' 

(4 ) 

0.8 GeV/c) 

(X) 1 (5) 

~~ . wbere A =~i, Be, Al, Cu,are given in Table 2 und in Fig. 3 and 4. 
I; 

We give ratios of cro~s sections on nuclei to those on deuteriumI 
(not on hydrogen) because of approximately equal proportions of pto­
tons and neutrons in deuterium and nuclei. 

The indicated errors were calculated from the errora of parame­
ters aA7 estimated in the fitting procedure /16/. 

Ratioa RA were parametrised ()(2/NDF = 0.9 in average) by the 
N~tioo I 

A o( (XF)RA (Xl~) (6 ) 

The ~ (xF ) vuluea are given in the last column of Table 2 and in 

Fig. 5. 

::J

i 
'­{J.
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12r- ~ = 1 

10 

z = 3 

4e - co_._ 

""-- H = .:: 

t 
It 

J: 
It , 0.6 . 0.7 O.~ 0.9 1.0 

I XF 

2. Discussion 

Further we will reatrict 
ourselves to the .following 
questions: 

(i) why the ratio (4) 
shOVla a strong xT.'I-dependence

l' • 

at x p ~ 0.9 ; 
(ii) what can be said about 

validity of relation (1) and 
the value of the parameter ~ ; 

(iii) what is the explana­
tion for increa~e in ratioa 
(5) when x p grows. 

Pig. 4b. Results of ca~cula­
tions af RCu described(xF), 
in sections '2.2 and 2.). 
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Z.1. Rat10 RD/p 

Obví.ous Ly ; the eross seetion of tbe reection ry'i+N ..... ?X is 
insensitive to the type of the target nucleon at large missing masses 
M and RD/p~xF) -+-2. In the region of nUcleon resonances excitation, , 
on
x' 

the contrary, the cross sections on the neutron and proton differ I. 
\~' 

significantly. At the limit I 
-... 7.0 r---~ i r---,	 I 

xp ~ 1, :for ãnarance , charge~iJ.. 
(d.) - 0.50" 0.02 ,x"li-	 0,8 exchange reaction on the pro­ I 

ton is forbidden b;y the charge !. 
F 

0.6 

eonservation law. The cross+++-+--+-+-~ o., -t-+ section for the process 
tu I' 

Píg. 5.oc.( X F) in the pnramet­
0.6 a7 ae a9 1.0 risation R (x ) A o( (xp) • 

X A F 
rv 

F 

ft+N ~ 7X at large Xp enn be described by a ulo-reggeon graph 
(Fig. 6), corresponding to the ~-meson exchange. Then, one can pre­
sent the ratio RD/p' ignoring the inelastic shielding in the deuteron, 
in tbe forro: 

A2n6 (s r ) 

HD/p(xp) = t o t 
+ 1 , (.7 ) 

6 A2P 
tot (s') 

wbere s~ = s(1-xF), and s is the c.m. total energy squared. 

Fig. 6. Basic Dvo-reggeon
1P 'l.. n· ~: ~ n· 

X 
c;raph for descriptíon of the 
inclusive process 'Ji -t-N -.- 7X];1/: 
a t Xp ~ 1. 

I 

N I
I NN X 

Since there are no data on 6 A2N , the xp-dependence of the 
tot ' 

ratio (7) can be illustrated with ~+ instend or A2, because 
they have similar quantum nUffibers. The results of toia estimation 

~p ~using the data on ~ nnd 6 are sho\vn with the dashed .1 
tot tot 

line in Fig. J. The obs~rved inerease at xp > 0.9 is mostly due to 
excitation of the N(1400)-resonance. i1 
2.2. Fragmentation Length lf and Parameter ~ tt 

1~ 
In spite of proton-neutron eross section difference, since the t 

number of neutrons and protons in nuel~i is approximatelY,the same, 

TO 

one can :analyse nucleus~tD-deuteriumratio (5) in ·ter~ of averaged 
cross sectiDn 00 the nucleon both for ·tqtal and differential cross 
sections. Then 

~(r;j"'A --- ?X) d5 (<ji+N ?X.) .Aeff(r<F) 
(8)dXF	 dXr 

wh€re the effective number of nucleons in o nucleus depends on the 
fragmentation length lf : 

'\ffl'F) - f~i~(b;+ 
ll+N z 

6;~.1 fdZ'~("t,Z')- 7h.1 oo ]A-l
6

j
: el 5dz' ~(b, z') . . (9 ) 

-00 z+tf(X~ 

Here b is the i~pact parameter, Z is the coordinate ulong the 
.	 + n N IJl+N

momentum of the incident 'fl -jne s on; 6ihel ~ Õ inel ~ 20 mb are 

the total inelastic cross sections for interacti::.ns o~ ? - and 11 +­
mesons with a nuc Leon , The nuclea.r dens~ty ~ (b,Z) is chosen in 
Woods-Saxon's forme Parameters of ~ (b, Z) for various nuelei are 
giv€n in the paper /17/. At lf ~ O expression (9) turns into the 
usual Glauber's formula for ·the effective number of nucleon~ and 
RA(xF) = const. Pig. 4b shows the results of ealculations for RA(xP) 
at A = 64 (a copper targct), where the strongest xF-depend~nce is 
expected. The results are r-epr-eaented for several values of ~ (ae-.. co 
corresponds to Glauber' s case). One can see that a t ae ~ 3 GeV/fm 
for xF ~ 0.6 (the kinematie region 'covered) ealculated R iseu 
practically independent of xF • This reflects the fact that for 
a:! ~J GeV/fm and xF ~ 0.6 lf ~ 1.4 fm and it is smaller than the 
mean distance between the nucleons. As the data for Reu do~s not re­
vea.L any decreasing as xF grows, .one can conclude that the quark 
fragmentation length does not manifest itself at our energy, i.e., 
ae ~ 3 GeV/fm. 

This result seems to be important, since the bbtained lower limit 
for de is noticeably higber than the value a:! = 1 GeV/fm for the 
static string.* The difference probably reflects the fact that the 
coloured objects ar~ slowed down not only by the string tension, but 
also by the gluon bremsstrahlung. when colQur ia exchanged. The last 
leads to an effective increase in ~ • 

*	 1'hé confidence Leve'L P X 2 (ae = 3 GeV/fm) ~ 85~, while P X 2 (ae 
-= 1 GeV/fm) '::::. 0.-01%. 
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rie .no t e that thia lower limit agreea with the value ae ,~3 GeV/flll 
obtaíned irom. thedata 'on l'arge-PT hadr-on pair production and J/'-fJ 

hadroproduction on nuclei /7,18/. 

As it waa ahown, the leading, quark fragmentation length is amall 4 

and one can expee t that- ratioa 'RA"(xF) ahoul.d be conatont in the xF­
regian conaidered and equal to Aef f/2, where Aef f is determined by 
formula (9) with lf = O (horizontal daahed linea in Fig. 4a). The 
data 'are aeen to dia~gree with thia simple descript±on. 

We performed calculations, baaed on the triple-reggeon approach, 
for taking into account the correctious·to the ratioa R ariaingA,
from the possible rescattering of the particle produced: 

<jf+N 

L~N r­
Iji+N 

ljTLfI~ --- ?x. 
The result.for Reu is shown in Fig. 4a with solid line. The 

agreement with the data ia ratber poor, too. 

j. 

In the ,previous paragrapb we have ignored cross section differ­
erice for,,1;he ? -me:;ron pz-oduc tã on on the proton and neutron and have 
used t~e averaged cross section. On the other hand, our data (aee 
Fig. 3 and diacusaion in 3ection 2.1) show co.naiderable difference 
between thoae cz-oaa ae c t í.ona at large xp • 

The fact that the value of d in parametrisation (6) differs 
much from unity «~> = 0.50 + 0.02, Fig. 5) indicates that the pro­
cess ~ +A ~ ?X takes place ~n nucleons in the' nuclear periphery, 
where some abundance of neutrons over ,protons ia expected. The prob­
lem of neutron "halo" has been under discUBsion for a long time (see 
tbe review /19/). According to s~me estimations /19/, the neutron-to­
proton surface density ratio 

H ~n/ ~p (10) 

called tbe neutron halo factor, is quite large for neutron-apundant 
nuclei: H ~ 2 + 5. 

To estimate influence of the halo, we write down the cross 
section for the process 1jT+A -.... ?X in the form: 

iJi'N JA-l
:~I"'A.-fl - )O:2:~'Ji'n-tl~n(b'ZI :~For,p~r.l~plb:1r- 6i~.1 Tlbt ,(11)+ 

where T( b ) ia the nucleus profile function, and tbe rel-evant q,en­
sities are normalised in a usual way: 

5d3r ~n(;l ~ A Z,_0 

)d3, ~/l = Z,. 
i'· 

wbere Z is the nuclear charge. From (11) we get for ratios (5) 

with allowance for (10) and (4) 

0' H ( H - 1 )RA(XP) --- 1 - • A ff. (12 )
\ H+1 H Rn/p(xp) e 

To calculate RA(xF) according to (12), we used our data on Rn/p(xp ) 

and cboose H~4. The result is sbown in Pig. 4b. The agreement with 
the data seems quite satisfactory in,the whole xF-region covered. 

There ia at least one more possible renson for .the growing 
RA(xP ) at xF ~ 1. In the given considerations we did not take into 
account corrections for inelastic shielding which makes tbe nucleua 
more transparent for badrons. Those correctiona are usually amall 
(~ 10%) in total crosa sections, but allowance for them can appreci­
ably decrease the probability of the fast hadron's absorption in the 
nuclear matter /6/. This effect will be conaidered in a separate 
paper. 

3. Conclusions 

(i) The lower limit Jor tbe value of the effective coeffi~ient 

of the coloured triplet string tension ~ ~ ) GeV/fm ia obtained. This 
value exceeds the eatimation for the static string, but agrees with 
a few relevant €stimationa /7,18/. Leading quark fragmentation 
length at en energy of about 10 GeV is amall, and hadron-nucleus 
interactions can be described in Glauber's npproach. 

(ii) Increase of RA(xF ) at xF > 0.5 cnn be obtained if one 
assumes a considerable neutron abundance on the nuclear periphery 
with the balo factor H ~ 4. 

Finally, the authors. express their gratitude to Yu.D.Prokoshkin 
for support and attention, to N.P.Moshkov, S.P.Zhunin, IP.V.Simonavl 
and M.V.Tikhonov for great assistance in producing detectars and 
assembling tbe whole facility. 
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c,~~Aae r.c. ~ AP· E1-86-129 
3Kcnep~MeHranbHoe ~ccneA08aHHe A-aa8MC~MOCTH HHKn~3H8Horo o6paao8aHHA 
~-Me30HOB npH 10,5 faB/c 

npeACTaaneHW 3KCnepHMeHTaJ1bHWe pe3y11bTafW A11A OTHOWeHMH HHKJ1~3H8HWX 
AH~epeH~HanbHwx ce4eHM~ pO*AeHHA ~-Me30HOB Ha nporoHe, Ae~roHe H RApax 

R.J = ~~ (rr'D ~XL~-(rr+p ~ ?Xl 
' P dxr dx F 

du d~ 
R A ~ -d . ( rr+ A ~ ? X) i -d- ( rr• D ~ ? X J , A L1 , 13<' • AI , Cu 

X F IF 

npH HMnynbce 10,5 faBle 8 o6nacrM tllparMeHra~H" ny4Ka 4 xF > 0,5, PT ::: 
~ 0,8 f38/C, nony4eHHWe Ha OCH08e CTaTMCTHK~ ~ 5•10 ?-Me30H08, 3aper~cT­

p~pOBaHHWX no HX pacnaAaM Ha A&a y-KaaHra. CreneHHO~ nOKaaarenb a a napa­
MeTPH3311HH RA - A a(x F) Mano MeHAeTCA c xr. CpeAHee 3Ha4eHHe a pa8HO 
0,50!0,02. nony4eHO orpaHH4eHHe Ha Be11M4HHY ~eKTHBHOrO KO~M~MeHTa Ha­
TA*CH>1A crpyHW a MOAenH ~aerHwx crpyH, ' ~ 3 f3tlllflM. Ha6n:JAaeMwi1 pocr 
RA C ly MO*HO o6~ACHHTb npeA00110*eHHeM 0 HanH4MH B AApax He~TpOHHOrO rano 
<: <J)axropOM H ~ 4. 

Pa6ora awnonHeHa 8 na6opaTOpHH AAePHWX npo6neM OHRH. 
RpenpHHt 06J.e.rumet111oro 1DICTJITYTa qepawx HCClleJlO&aHHii.lly&la 1986 

Bltsadze G.S. et a1. E1-86-129 
A-Dependence of ~-Meson Inclusive Production at 10.5 r.eV/c 

The experimental results are presented for ratio' of '1-meson inclusi­
ve differential cross sections in 10.5 GeV/c "'P-, rr'D- and rr•A- collisions 

R 11 a ( + X du ( t 
D/p = dxr " D ~ .,. 1. <Ji""r " P ~ ?X l 

do + , da + 
R A -d- ( " A ~ ? X);-- ( rr D ~ ry X; . 

xr dx r 
in the beam fragmentation region. The results are based on the statistics 
of ::: 5•104 detected q • 2y decays. It is sho .. n that the power a in the 
parametrisation RA- Aa(xrJ does not change significantly with •r and 
its mean value is 0.50+0.02. The lower 1 imit is obtained for the effective 
coefficient of string tension in the col-our string model, • ~ 3 GeV/fm. 
The observed growth of RA with •r can be e•plained by an assumption of a 
neutron halo with the factor H ~ 4 in the nuclei. 

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