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1.4;gtroduc£ion

Inclusive spectra of N -isc;bax- in ﬂfP - aud PP -colli-
sions have been earlier investigeted within the fraucwork of
reggcised one-pion-exchange .model (OF:=R) [,2] . It has beas:
~shovm in these works that with a few parometers the OPLR-.o-
del succcssfully describes the cherncteristices of these sprel-
ra in unit parametrization. Recently a lot of new n:p=si-ien-
tal data ou A"-isobar apectra in hadron-hadron collisionsb"(’]
appeared and it is interesting to anelyse thesc dnta in Cr'iil-
model .

In this paper the OPZR-model predictions are compurea

with the experimental data on reactions

J P~ A"’ X ‘ (Ta)
gi'p— a''x (Th)
PP —a"x | (Te3
PP —a""X | (12
i:. 2 large cnergy interval of 22 + 360 GeV. .

In Sec. 2 the model is formulated. In Sec. 3 the theore-
ticul calculations are compared with experimental data. In
Sec. 4 the problem of extraction of ﬁ.N, G5, KT and 551_ toinl

cross sections from the data on A -lsobar apectrn is consi-

lered.



2. Mormulntior. of the isodel
in (T R-model the spectra of &' -isobar in ap -scatter-
irr (a =3P, P ) in proton fragmeatation region arc describ-
od by a diagram in Fig. 1. The cross section corresponding to
this dingram has the form
d% . Ga(4) (2)
EFP 4Rl IFals,s, )] [l.pm‘/“(;{ o (8]
vhere 2 2 2
S=(R+R)S S (RHRA-R)S t=(Pa-B)
. *
the momentia Pp, Pa and P, are described in Fig. 1,P, is
the momentuwa in ap c.m.s8.; P¥ is the pion momentum in c.m.s.
. qr Fia
of virtual JI -meson and particle a ;Gtot is the totnl cross
scction of | sort on-mass-shell 31 -meson scattering on parti-

cleq., GA('c) is the vertex function averaged over nucleon spin

NORE Wt 62[""“”“’ 41" (3)

9»3‘&* /s = 19 GeV?® :
“'he formfactor F,(S,S,, t ) describing the off-mass-sh~ll

corrections hag the following form
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Ny, M, M are the masses of 4 -isobar, nucleon and I -me-

(- Y8
son, respectively. On the matching point the continuity con-
dition was imposed on the formfactor az well a3 on its first
derivative, connecting the parameter t, with 9.: , and only
the parameters Ri and to remain independent. They are founc

from the comparison with experimental data

tc’-‘O.'?(GEV/C)a', R:.—. O,GGQV-Z | (s)

and then N s

R, =074 GeV )
It should be mentioned, that the values of the parameters (5)
somewhat differ from those of the works [1’2], where the con-
tinuity condition of the derivative was not imposed. ‘.}'hen..com-
pared with experimental data, & correction must be taken into
account, connected with the experimental cut-off on the mass
ofSVP -gystem, Assuming the Breit-Yigner distribution the for
mula (2) is multiplied by coefficient g([a)

r )- -1— (arct .".l;'__:__nl:_. + t L"‘_:___—_ l'l'l:- ) (6)
q( ] 3 m, N arctg

ma la
where m, and me are the upper and lower limits of the expe-

rimental cut-off, [, is the A -resonance width.

3. Comparison with experimental data

a)_Dependence on_X _and_Mx_

.

At high energies the shape of A ~igobar spectra in the
proton fragmentation region is similar to. that of nucleon
charge~exchange inclusive spectra (they hoth are described by

w5 P triple-Regge diagram and have scaling form).
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The comparizon of the experimental date on X -dependence
of the reactions Ia-d with OPER~model calculations is given in
Fig. 2. In Pig. 2a the invariant cross section

EY dz' 6 2
F (x =J de
( ) V) pm:.x dxdpP} t
for the reaction Id at 22.4 GeV/c is presented [6].

In this cxperiment the At'-isobar was determined by.ﬁ'P -system
mass cut-off in the interval of 1.16< HM<1.32 GeV. Here the
cut-off |{| = 0.74 f}evz has been imposcd. The invariant cross
p*
gection —_— . (]
FO)=faer o dP‘ r
for the reaction Ib at momentwa 32 CeV/c end(t| = 0.6(GeV/c)

dP as a function ofyz

ig shown in Fig. 2b (1.16< k< 1.32 GeV).

The behaviour of the cross section dG/dx for the reac-
tions Ia,b,c at 747 GeV/c and|t| = 1(CeV/c)? [4]s given in
Fig. 2c-e. Two types of points in Fig. 2c-e (sce below Fig.
S5c~¢ and Fig. 7c-e) correspond to two methods of experimental
data processing:

a) The distribution on Ji ‘P ~gystem mass was fitted sepa-
ratel;.r- for each experimental interval of the variable, ueing
the Breiuv-Wigner distribution (white circles);

b) the distribution was obtained for the mass interval
1.12 <M< 1.32 GeV (black circles).

In Fig. 2f the inva.riant cros8 8ection of the reaction Ia

Fe (o grape dR05 = 2RTAE
is given at: monenta 100, 200 360 GeV/c [ ]and [t] = 1(GeV/c)2.

The twd scales in Fig. 2f (see also Figs 4b,c, 5¢, 6¢c) corres-

pond to two parametrizations of background under A'* -isobar:

e bt 5 P A Y BARRE P



a) The left scale corresponds to the parametrizafion of
background in quedratic polynomial; b) the right scele - in
cubi.c polynomial. Theoretical curves in Tig. 2f are colculat-
ed at 360 GeV/c. The lower curve in Fig. 2f (in TFigs 4b,c, 5 .
6¢c as well) corresponds to the left scale, the upper curve -
to the right one.

The curves calculated at 100 and 200 GeV/c practically
do not differ from the one at 360 GcV/c., This is in agreement
with experimental data which show that the acaling in the re
action Ia takes place already at the energy ~ 10 GeV,

The proton specfra from A'* -isobar for the reaction Ia at
100, 200 and 360 GeV/c [3] ere presented in Fig. 3. The theore-
tical curve corresponds to momentum 360 GeV/c.

In FPig. 4a the croas sectilon dG/dMa as a function of
M,, for the reaction Id at 22. 4 GeV/c [e] is shown.dﬁ/d(M,/s)
versus Mx /S for the reaction Ia at 100, 200 and 360 GeV/c 3
is given in Fig. 4b, and the double differential cross section
do/dtd(Ms/s) plotted as a function 6fM:'/5 in the intervel
0.1 =|t|= 0.2(GeV/c)?, as well as in some other intervals of ¢
is shown in Fig. 4c (see for nofation the text to Fig. 2f).

At low initial energy the theoretical di'stribu'tions on X and
Ma

x display the structure which is related to the resonance

- region of the J‘Tq -gcattering total cross section in the lower

block of the diagram 1) ( A~ in 9P -scettering in Pig. 2a

1) Resonance peaks é.re more significant in & -isobar spectra

than in nucleon ones 7]. This is accounted by the presence
of the factor t iIn nucleon spectra as compared with the

-suooih. funcijon of t_(3) in & ~isobar apectra. .
.
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at X = 0.98 ard at M, x 1.5 GeV® in Fig. 4a, as well es
P (X =0.98) and § (X = 0.96) in the totel cross section 3t ¥
in Pig. 2b). At higher energies the resonance region tends to
X = 1, and its contribution has a non-gcaling form decreeasing
as 1/g® (due to §1 -meson exchange). The accurate experiments
in the region of small Mf are of. special interest.

Thus model OPER with parameters (5) describes well the
behaviour of spectra in X and M: and their energy depen-

dence. .

b) Dependence on transfer momentum

The dependence on transfer momentum shows the peripheral
nature of A -isobar formation mechanism. In Pig. 5a the cross
section d6/dt'(t'= tm;n‘t)for the reaction Id at 22.4 GeV/c in
the range t < 0.74(CeV/7)? (6] is presented, and in Fig. 5b -

F

for the reaction Ib at 32 GeV/c (5] . The eross section ﬁ/d'ﬁ
’

versus € for the reactions Ia,b,c at 147 GeV/cm ig given in

¥ig, »c-e, In Fig. 5f the model predictions are compared with
the experimental deta on cross section d6/dt’ for the reac-
tion Ia at 100, 200 and 360 Gev/c [,
OPER predictions for the cross section dé/dt are compar-

21 with the experimental data on the reaction Id at 22.4 GeV/cls]
in Pig. ba; with the data on the reaction Ib at 32 CeV/c (5] in
Fig. 6b and with the data on the reaction Ia[3] in Fig. 6c.

- In Fig. 7 the cross section dG/de for the reactions
Ia~c i3 plotted. In Pig. 7a the model predictions are compared

with the data on the reaction Ib at 32 GeV/c [5] » in Pig. Tb -

8
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with the data on the reaction Id at 22.4 GeV/c 0. In Pig.7c-d
the data are given for the reaction In at 100, 200 and 360
GeV/c [3]. All theoretical curves in Figs 2-7 have becn calcu-
lated in kinematic limits corresponding to the experimental

conditions (see the explanation to Fig. 2).

4, Extraction of .‘Tl'N,ﬂﬁl', KI and h'flT ~total

cross sectiona

Since the experimental data on A -isobar inclusive pro-
duction in nucleon fragmentation regidn are well described by
the diagrem 1, this allows one to obtein, on the basis of the
formula (1) the total cross section ofJ N and 19 -interac-
tions which are inaccessibdle for direet measuring., On doing
so one is to limit himself to the region of amall |[t| where
the model predictions weakly dcpend on the off-magg-shell
formractor. This imposea limitations on x (large x ) and P,
(small P, ). In this region kinematie variables ¢, x nu:

R are connected by a simple relation

2 ?
to- _21- - (- %) (32 - m?) (73

The formula (7) shows that if one chooses the valuc 0.0S(ﬁeV,’c}z

for the upper limit of [t| then the region Xx and P, is

.

limited by the following values

093=x<1; P =02 GeV/c - (8)

On the other hand, the estimation of background mechanisms



contribution to A -isobar production is also of greut inte-

eet, In the mede! o ~ o niechanism is connected wi
act t? del OIZR such riecha 2t cted th thd

)

Jiegrer. 8, e shell estimate the contribution of this Zdiepgron
to the reaction Ia in the region (8) using the well-known con-
tyitution of the diagran 8b[7], which is ihc enalegy of the
diesram 82 in nucleon charge-ecxchange specira. The ratio of
the cros:s sections corresponding to the dimgruams 8e,b is de-

termined by the ratio of the differential cross-section sum

’T’ - C ,+ . T°D .G + 4
dGJ.SP J-a, L de JlsP 3 a
R dt \ a) dt ( a)
i dé:’?'P--ﬂr'n ,63i°P—ofn'n (9)
d
at (%) *at (8)

Lerpe nesses of the upper block Sa> 4 Geve correspond to
the »egion X > 0.95 (i.e. Regge-behaviour region determined
5y 9 -pole). In this region the ratio

R =302 (10)
fredicted from the sum rules for the reggeon-particle scetter-
ing amplitudes is fulfilled well 18],

In Mig. 9 the s0lid cwrve shows the coniribution of the
diagrar 1 .or the recction Ia &t Peqp = 260 GeV/c end B = 0.
e deshed curve corresponds to the contribution of the dia-
gram 8b, multiplied by 3/2. 4i® is seen, at X > (.95 the cont-
rirution of the diagram 8a is less than (% as compared with
théi of the diagran 1, therefore ramely in this region the ex-

traction of data on JIJ7 -scattering seems to be most correct.

The anelysis carricd out cen be epplied also to the iso-

bar inclusive productioh reactions in nuclecon fragmentation

10
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region in NN, KN and yN -collisions from vhich totnl cross

. . q7 : .
scctiona of I N, KT and ng' processes nay be eutracted.
The authors express their thanks to I.G.Doresiov, AR

Keidalov and A.V.Turbiner for useful discusasions
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Fig.
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Fig.

Figure Captions

One-pion exchange diagram for A& -isobar spectra in

ap -collisions in proton fragmentation region.

A" _isobar gpectrum dependence on scaling variable x

(for explanaitions sce the text).

Proton spectrum from 4''-isobar for the reaction Ia

(sce the text).

a. d6/de cross section as a function of M;"

for the reaction Id.

b. d6/(dM% /s) cross section versus M:/S .

c. Double differential cross section dG/dt d(M,,a/S)
dependence on My /S at fixed values of { for
the reaction Ia (for explenations see the text).

Comparison of theoretical calculations and experimen-

tal data on cross section d 6/dt' for the reactions

Ta-d (see the text). | ’

Distribution d6/dt  for the reactions Ia-d (see

the text).

Distribution dé/d PS for the reactions Ia-d (see

" the text).

a. Two~-block diagram for A -isobar spectra in aN

collisions.
b. Two-block diagram for nucleon charge-exchange spec
tra in gp -collisions.

The X ~dependence of at* —isobar spectra in the reac-

~om—— oo
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tion TP+ a*X ot Fpap = 3606 SeV/e and Py = 0, “he
solid curve is the contribution of the diapgrs: l.the
dashed onc - the contribution of the diugFram 8a (gsee

the text).
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