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Abstract

Golovkin S.V. et al. Study of Diffractive Production Processes in Proton-Nucleon and Proton-
Nucleus Interactions and Search for Exotic Baryons: IHEP Preprint 95-144. — Protvino, 1995. -
p. 14, figs. 8, refs.: 25.

In the experiments at the SPHINX facility in 70 GeV proton beam of the IHEP accelerator
the coherent diffractive production reactions on carbon nuclei p + C — [£(1385)°K+*] + C and
p+ C — [E°K*] + C were investigated. The evidence for new baryon states were obtained in
the study of hyperon-kaon effective mass spectra in these two reactions: X(2050) with mass
M = 2052 + 7 MeV and width T' = 353 MeV in M[£(1385)°K*] and X (2000) with M =
1999+ 7 MeV and T' = 91 + 17 MeV in M[E°K*]. The unusual features of these massive states
(small enough decay widths, anomalously large branching ratios for decays with strange particles
emission) make them very serious candidates for cryptoexotic pentaquark baryons with hidded
strangeness. Preliminary data on the reactions p+ N — [pg]+ N and p+ N — [pf] + N as
well as the first results for M[E°K ), M(pn) and M(pn’) effective mass spectra in nonperipheral
region (with P2 > 0.3 GeV?) are presented.

AuHoranus

T'onoskur C.B. u np. Nzyuenne nu¢ppakIMOHHEIX MPOLECCOB B NPOTOH-HYKJIOHHEIX M IIPOTOH-
SAACPHRIX B3aMMOIEMCTBUAX M NOMCKM 3K30THUeckux Gapumonos: IIpenpunt MPBDI 95-144. -
IIporBuuo, 1995. ~ 14 c., 8 puc., 6ubauorp.: 25.

B skcnepnMenTax Ha ycranoBke COUHKC, pabGoraBiueit Ha MPOTOHHOM Ny4Ke yCKOPHTENIA
VUDBO c sneprueit 70 I'sB, usyuyeHn peakuuu korepeHTHOro nuGpakLHOHHOro o6pa3oBaHHA Ha
anpax yraepona: p+ C — [E(1385°K+]+ C u p+ C — [E°K+] + C. Ilpu usydyennu cuexTpa
3¢ }EeKTHBHREIX MacC CHCTeMhl THNEPOH-KAOH B 3THX peaKIMAX NONYYEHHI YKa3aHHMI Ha CyIe-
CTBOBaHHMe HOBEIX 6apHOHHEIX cocTosHuii: X (2050) ¢ Maccoit M = 2052 + 6 MsB u wmupuHoit
I' = 35122 M>B B M[E(1385)°K+] 1 X(2000) c M = 1999+ 7 M>B u T = 91+ 17 MsB B
M[Z°K+*). HeobnyHbe CBOACTBA 3THX MACCHBHEIX COCTOAHMI (IOCTATOYHO Malibie paclaHbIe
ITMPHHEI, aHOMAJILHO GOJIBIIHE BePOSTHOCTH PaclaloB C HCIYCKaHHEM CTPANHBIX YaCcTHI) Hela-
IOT BX Cephe3HBIMH KaHIMIAaTaMHi B KPHITOIK30THYECKHE NATHKBAPKOBEIe 6apMOHEl CO CKPRITOA
CTPAHHOCTHIO. IIpeNCTaB/IEHH NpeNBapATENbHEE NaHHEe No peakiusM p+ N — [pn] + N u
p+ N — [p'] + N, a Takxke nepshle pe3yNbTaTH JUIS CHEKTPOB 3ddekTuBHEIX Macc M[E°K*],
M(pn) 1 M(pn') B nenepudepudeckoii obmactu (¢ P} > 0.3 GeV?).
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1. Introduction

A rapid development of the hadron spectroscopy in recent years has led to a signifi-
cant advance in the systematics of ”ordinary” hadrons with the simplest valence quark
structure: ¢g for mesons and qqq for baryons. At the same time several unusual hadrons
with some anomalous features have been found. They do not fit into this simplest quark
model systematics and are interpreted as new forms of hadronic matter — exotic hadrons.
These states can include multiquark formations (gggg mesons and gqgqg baryons), hybrid
systems with valence quarks and gluons (¢gg mesons and gqqqg baryons), or glueballs, i.e.
mesons consisting solely of valence gluons (gg, ggg). The discovery of the exotic hadrons
would have far-reaching consequences for quantum chromodynamics, for the concept of
confinement and for specific models of hadron structure (lattice, string and bag models).
Detailed discussions of exotic hadron physics can be found in recent reviews [1-5].

Exotic hadrons can have anomalous quantum numbers not accessible to three-quark
baryons or quark-antiquark mesons (open exotic states) or even usual quantum numbers
(cryptoexotic states). Cryptoexotic hadrons can be identified only by their unusual dy-
namical properties (anomalously narrow decay widths, anomalous decay branching ratios
and so on).

As is clear from review papers [1-5], in the last decade searches for exotic mesons have
led to considerable advance in this field. Several new states have been observed whose
properties cannot be explained by using the naive quark model of ordinary mesons with
qq valence quark structure. These states are serious candidates for exotic mesons (most
of them are of cryptoexotic type).

At the same time the situation for exotic baryons is far from being clear. There are
also some examples of possible unusual baryon resonances [6-9], but these data do not
have enough precision and are not supported by some new experimental results [1,10-13].

The recent data of the SPHINX experiment at THEP 70 GeV accelerator [14-17]
gave new important evidence of possible existence of cryptoexotic baryons with hidden
strangeness (uudss valence quark structure) X(2050)* — £(1385)°K™" and X(2000)" —
K+, We shall briefly summarize these data in Sect.3, after general description of the



nature and expected properties of cryptoexotic baryons as well as some promising ways
for their production and observation.

We shall also present here some preliminary results on the production of [py] and [py’]
states in the proton diffractive-like reactions.

2. Cryptoexotic baryons

As has been stated before, cryptoexotic baryons have no external exotic features and
their complex internal valence structure can be established indirectly by examining their
anomalous dynamical properties (such as small decay widths, unusual decay branching
ratios and so on).

The searches for heavy baryons with anomalously narrow decay widths, would they
be successful, make it possible to obtain the best evidence of cryptoexotic baryon states.
In this connection let us consider the properties of multiquark baryons with hidden
strangeness By = |qqqss > (¢ = u,d, s).

If such cryptoexotic baryon structure consists of two color parts separated in space with
a centrifugal barrier, then its decays into the color singlet final states may be suppressed
because of a complicated quark rearrangement in these processes. The properties of
multiquark exotic baryons with internal color structure

199997 >1.= |(999)sc © (9)sc > (1)

(color octet bonds) or
99999 >1.= |(999)sz © (99)sc > (2)

(color sextet-antisextet bonds) are discussed in [18-20]. Here subscripts lc, 8c and so on
specify the representation of the color SU(3). group. If the mass of a nonstrange baryon
with hidden strangeness is above the threshold for the decay modes with the strange
particlees in final states, then the main decay channels should be of the type

By = YK +nr (3)

or
By — ¢N(nN; 9'N) + nw (4)

(n=0,1,...), i.e. with strange particle pairs or with particles with significant hidden
strangeness component in their valence quark structure. It must be also stressed that
5 and particularly 7’ mesons are strongly coupled with gluon fields and with states with
enriched gluon component. Thus baryon decays of B — N7, N7’ type may be the specific
decay modes for the hybrid baryons (see, for example, reviews [1}).

The nonstrange decays of baryons with hidden strangeness By — N + n7 must be
suppressed by the OZI rule. Thus, the effective phase space factors for the decays of
massive By baryons would be significantly reduced because of this OZI suppression (owing
to a large enough mass threshold for the allowed B, — Y K decays to be compared with
suppressed By — N7, Ar ones). The mechanism of quark rearrangement of color clusters



in the decay processes for the objects with complicated inner structure of (1) or (2) type
can additionally reduce the decay width of cryptoexotic baryons and do it anomalously
narrow (of the order of several tens of MeV). The theoretical predictions here are rather
arbitrary [18-21]. So the question of the existence of such narrow baryon resonances with
hidden strangeness can be resolved only with experiments. It seems quite desirable to
perform the search for cryptoexotic baryons with anomalous dynamical features which
are different from the properties of usual (ggq)-isobars [22]. These anomalous features
are:

1. The main decay modes of |¢qgss > are with strange particles in the final states (for
usual isobars such decays have branching ratios at the percent level).

2. Owing to a complicated valence quark structure, quark rearrangement suppression
of the decay probability and limited phase space for the OZI allowed decays, cryptoexotic

baryons |¢ggss > can have heavy enough masses (M > 1.9+2.0 GeV) with narrow enough
decay widths (I' < 50 = 100 MeV).

3. Study of Coherent Diffractive Production reactions of
p+C — [Y°K*] + C Type and Observation of Narrow
Structures in 3(1385)°K+ and Z°K™* Effective Mass Spectra

As has been emphasized in a number of papers (see [1], [6], [19] and the references
herein), the diffractive production processes with Pomeron exchange offer new possibili-
ties in the search for exotic hadrons especially in the high energy region, since the cross
sections of these exclusive processes do not decrease with energy. These possibilities are
associated with the multigluon nature of the pomeron and with an enlarged probability
to produce exotic hadrons in gluon-rich processes. In diffractive production reactions the
mechanism of pomeron exchange can induce coherent processes on the target nucleus;
in such processes the nucleus acts as a discrete unit. These processes are easily identi-
fied from the square of the transverse momentum distribution of the final-state particle
system. They manifest themselves as diffractive peaks with large values of the slope
parameters, determined by the size of nucleus [{N/dP? = const * exp(—bP3%), where
b~ (8 +10)A%3 GeV™?). Owing to different absorption of single-particle and multipar-
ticle objects in nuclei, coherent processes could serve as an effective tool for isolating
resonances against the multiparticle nonresonant background. All these questions have
been discussed in more detail in review papers [1].

In the experiments of the SPHINX Collaboration a wide program of studying the
hadron diffractive production by protons with E, = 70 GeV and the search for exotic
baryons in these processes has been carried out. The SPHINX setup [10] used for measure-
ments in the proton beam experiments includes a wide-aperture magnetic spectrometer
for charged secondaries and multichannel 4-spectrometer with total absorption Cherenkov
lead glass counters for photon detection. The charge particles in final states were identi-
fied with the differential Cherenkov detector of the RICH type and two multisell threshold
gas Cherenkov counters. Some experimental results, obtained in the experiment of the



SPHINX Collaboration, are discussed in the Refs. [10]-[17], where many diffractive pro-
duction reactions have been studied

p+ N

i

[PK*K™] + N, (5)
(¢p) + N, (6)
L kK- (7

— [A(1520)K*] + N,

l—» K p (8)
— [£(1385)°K*] + N,

L Axe (9)
— [2(1385)°K*] + N + (neutrals),
L Are (10)

!

- [Z°K*]+ N,

LA 44 (11)
- [ppp] + N,
— [pppr°] + N, (12)
— [prtx ]+ N, (13)
— [AttrT] + N. (14)

L, prt

As is seen from dN/dP} plots for all the processes mentioned above, there are strong
narrow forward cones in these distributions with the slope b ~ 50 GeV? which correspond
to coherent diffractive production reactions on carbon nuclei. For the isolation of the
coherent production events the "soft” or ”stringent” cuts in P} can be used:

1. The soft transverse momentum cut PZ < 0.075 = 0.1 GeV?; with this soft cut the
noncoherent background among the selected events may be as much as 30+-40%.

2. The stringent transverse momentum cut P < 0.02 GeV?; with this cut the nonco-
herent background constitutes not more than 8 +10% of the selected events. The price for
this low noncoherent background is a partial reduction of the coherent reaction statistics.

These criteria were used in a study of coherent diffractive reactions on carbon nuclei

p+C— [2(1385)°K*] +C, (15)

L—> Ax®

p+C— [Z°KY)+C. (16)

L—»A’y



3.1. Reaction p+ C — [X(1385)°K*]+C

In the analysis of the SPHINX data the exclusive process with A-hyperons P+ N —
[Ax°K*] + N was identified [11,12]. In Fig.la the effective mass spectrum of the An°
system in this reaction is presented. In M(An°) mass spectrum the peak of ¥(1385)° —
An° is dominating. The background level under the ¥£(1385)° peak is quite small. This
fact simplifies the identification of reaction (8) and corresponding coherent reaction (5).

Coherent events of (15) were singled out in the analysis of dN/dP} distribution as
a strong forward peak with the slope b ~ 50 GeV~%. In order to reduce the noncoher-
ent background and to obtain the £(1385)°K* mass spectrum for the "pure” coherent
production reaction on carbon nuclei a stringent requirement P} < 0.02 GeV? has been
imposed and the mass spectra of ¥(1385)°K* for the coherent events of (15) has been
obtained (see, for example, Fig.1b). These spectra were studied with different values of
AM bin widths in histograms and with bin shifting. The thorough background evaluation
under the peaks was obtained using the information on the side bands near the peak. The
statistical confidence levels of the peaks were determined from these data.
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Fig. 1. a) The separation of reaction p + N — ¥(1385)°K*+ 4 N in the study of invariant
mass spectrum M(An°) in the reaction p+ N — Ax°K* + N. b) The invariant
mass spectrum M{[¥°(1385)K*] in the coherent reaction (15) with stringet coherent
cut P < 0.02 GeV2. The spectrum is fitted by the sum of smooth polynominal
background curve and X (2050) peak with parameters (17).

The fits of the spectra with Breit-Wigner peaks and polynomial smooth background
were carried out, and the average values for the main parameters of X(2050) structure
were determined



M = 2052 + 6 MeV;

I = 35722 MeV

(with the account of the apparatus mass resolution);
statistical C.L. of the peak 25 standard deviations

(17)

This narrow structure can not be explained by diffractive nonresonant process of the

Deck-type and seems to be caused by the production of a new cryptoexotic baryon with
hidden strangeness.

3.2. Reaction p+ C — [Z°K*]+C

During the study of the reaction with A-hyperons and K-mesons the events with one
and only one additional y-cluster detected in v-spectrometer of the SPHINX apparatus
were separated.

The effective mass spectrum of Ay system for these events is shown in Fig.2a. The
peak of £° — Ay decay in this spectrum is clearly seen. Thus, reaction (10) is identified
and coherent events of (16) type are singled out using the P# distribution.
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Fig. 2. a) The separation of the reaction p+ N — YK+ + N in the study of invariant mass
spectrum M (A7) in the reaction p+ N — AyK++ N. b) The invariant mass spectrum
M(E°K*) in cocherent reaction (16) with soft coherent cut P% < 0.1 GeV?. Here
the background under I° peak is subtracted by the standard sideband method (see
[17] for all the details. In this spectrum some structure in the threshold region with
M = 1802+ 3 MeV and a clear X (2000) peak with parameters of (18) are observed.

The effective mass spectrum M (E°Kt) for coherent reaction (16) with soft transverse
momentum cut P2 < 0.1 GeV? is presented in Fig.2b. In this spectrum besides some
small structure with M ~ 1800 GeV in the threshold region, a strong peak X(2000) is
clearly observed. The main parameters of X(2000) structure are:



X(2000) — K+

M =1999 £ 7 MeV (18)
I'=911+17 MeV '

statistical C.L. of the peak > 7 s.d.

Such shape of mass spectrum M(Z°K*) (with additional structure in the threshold
region) shows that X(2000) peak cannot be explained by the nonresonant Deck-type
diffractive singularity. It seems that this peak has a resonant nature.

3.3. Study of Other Decay Channels for X(2050) and X(2000) States

To search for other decay channels of X(2050) and X (2000) baryon states the simul-
taneous analysis of the SPHINX data on the coherent reactions

p+C — prta~ +C, (19)
- A(1232)*trm +C (20)

has been performed together with (15) and (16) and under the same kinematical condi-
tions. These data were obtained in studying reactions (13) and (14) in a coherent region.
Preliminary data on the reaction of [A(1232)*+7~] production had been obtained in our
previous work [12]. The diffractive production of some isobar-like structures with mass
~1460 MeV and ~1715 MeV were clearly seen in these data.

But in the mass region of X(2050) and X (2000) states there are no such structures
in all mass spectra of M(pr*tx~) and M[A(1232)** 7] in reactions (19) and (20). The
lower limits for the ratios of the corresponding decay branchings were estimated to be
(with 95% C.L.):

_ BR{X(2050)* — [2(1385)K]*}

B = Brx @050 = a2 (21)
A R
S PA y
Bo = Stk iy T~ @

g, = BEIX(EOO® - [SE}) o 5)

" BR{X(2000)* — prtn~}

BR{X(2000)* — EK*}

= 2.6. 26

R = Brix 000 = prtn-} (26)
Here the isotopic conditions for the decays of X(2050) and X(2000) baryons with

isotopic spin I = 1/2 were used (these states belong to isodoublets because they are

produced in the diffractive dissociation of protons).




The ratios Ry — R4 for X(2050) and X(2000) decays with strange and nonstrange
particles are much larger than the same ratios for the decays of usual (ggq)-isobars (where
they are of an order of several percent [22]).

The small enough widths of X(2000) and X (2050) baryon states as well as the anoma-
lously large branching ratios for their decay channel with strange particles (large values of

Ry — R,) are the reasons to consider these states as serious candidates for the cryptoexotic
baryons with hidden strangeness |uudss >.

4. Reactions p+ N — [pg]+ N and p+ N — [py/] + N

In the study of exclusive diffractive-like reactions with 7+z~ pairs and two photon
clusters in the final state (p + N — prtn~ 9y + N) clear peaks of 7° and 7 are seen in
the effective mass spectrum of 4 pairs, and the reactions

p+N— [patz 7]+ N, (27)

— a4 N, (28)

are well separated. The first reaction is used to study [pn] and [pw] production processes.
As is seen from Fig.3a, the reaction

p+N—  [pn]+N, (29)

L—> rtr 7

is singled out from the events of (27). The data on [pw] production are presented in
a separate publication. It is clear from dN/dP} distribution for (20) (Fig.3b) that the
coherent diffractive production process on carbon nuclei with the slope of diffractive cone
b ~ 50 GeV~? dominates in the region of small transverse momenta. The mass spectrum
M {pn] for all P% is presented in Fig.4.

The reaction

p+N— [p71+N, (30)

‘—» atn Ty

is also separated from the events of (28) (see Fig.5a for the mass spectrum of L
system in (28)). The dN/pP} distribution for (30) is given in Fig.5b. As is seen from this
figure, reaction (30) is the only diffractive-like production process studied by the SPHINX
Collaboration (among more than dozen other reactions) in which one does not observe
the strong coherent production on carbon nuclei (the absence of the forward peak in
dN/dP2 with a slope b ~ 50 GeV~2). Thus the [pn’] production reaction (30) is obviously
a process of a nonperipheral character. It is instructive to compare Fig.5b with Fig.3b



(as well as with dN/dP? distributions for (5)-(14) — see [10], [12], [16]) to demonstrate
this phenomenon.
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Fig. 3. a) The separation of reaction p+ N — [np]+ N in the study of invariant mass spectrum
M(xt7~7°)in (27). b) dN/dpZ distribution for reaction (29). This distribution is fitted
by sum of two exponents with the slopes b; =55 GeV~2 and b, =4.6 GeV~ 2. All the
data for (29) here and below were obtained by the subtraction the background under
n-peak using the standard sideband method.
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Fig. 4. The invariant mass spectrum M (pn) for reaction p + N — [pn] + N for all p3.
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the standard sideband method.
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Fig. 6. The invariant mass spectrum M (p7’) in reaction (30) for all P3.
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The mass spectrum M [pn’] in (30) for all P? is presented in Fig.6. It is clear from Figs.4
and 6, that we did only the first step in studying processes of [pn] and [pn’] production
and this investigation demands further development.

5. First Data for the Proton Diffractive-Like Production
Reactions in a Nonperipheral Domain

As has been discussed above the coherent diffractive production reactions seem to be
quite promissing processes for the study of exotic hadrons. But, certainly, this method is
not unique for exotics searches. For some states (and especially for those that are formed at
small distances) the nonperipheral processes can be the most effective for their production.
In these cases the best conditions for the exotic hadron searches can be obtained in the
region of large enough or intermediate transverse momenta (with P > 0.3 — 0.5 GeV?),
where the background from peripheral processes is strongly reduced. For example, in
the study of the charge-exchange reactions 7 p — nn + A° and 7~p — 10 + n, after the
selection of events with P2 > 0.3 GeV?, unusually narrow meson states X (1740) — g7 [23]
and X(1910) — nn’ [24] were observed. These anomalous states are good candidates for
cryptoexotic mesons. A mechanism of multiple rescattering with the Pomeron exchange
(gluon rich process) may explain the X(1740) and X(1910) production [25].
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Fig. 7. a) The invariant mass spectra M(X°K*) in the reaction p+ N — [E°K*] + N at
P2 > 0.3 GeV?2. b) Theinvariant mass spectrum M (pn)in the reaction p+N — [pnj+N
at P2 > 0.3 GeV2. In these two spectra in nonperipheral regions of {(8) and (29) some
structure with M ~ 2350 MeV and I' ~ 60 MeV is seen.
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Fig. 8. The invariant mass spectrum M (pn’) in the reaction p + N — [pn] + N in the region
of P} > 0.3 GeV2. This spectrum is dominated by peak with M ~ 2000 MeV and
' ~ 100 MeV.

The search for new baryons for large P? domain in proton induced diffractive-like
reactions also seems quite interesting. Here we present the first and very preliminary
results obtained for the effective mass spectra M(X°K*), M(pn) and M(pn') for P} >
0.3 GeV? in reactions (10), (29) and (30) (Figs.7 and 8). In spite of quite limited statistics
the two possible structures are clearly seen and need further investigation.

6. Conclusion from the SPHINX experimentss

In the study of coherent diffractive production (15) and (16) for the energy of pro-
ton beam E, = 70 GeV two new baryon structures X(2050)* — X(1385)°K* and
X(2000)* — X°K* have been observed with the statistically significant confidence
level. These states are characterized by the unusual dynamical features: small enough
decay widths and anomalously high decay rates with strange particles in final states.
Thus X(2050) and X(2000) are serious candidates for cryptoexotic baryons with hidden
strangeness.

With the existing statistics the above results are considered as preliminary [17]. They
should be confirmed in further measurements with an increased statistics.

The first data for [py] and [pn’] production in proton induced reactions and especially
the results obtained for nonperipheral domain for these reactions look exciting but they
required more statistics and more sophisticated analysis to obtain some meaningful con-
clusions. We hope to obtain up to an order of magnitude increase in a number of events of
all the above reactions in the near future experiments with the upgraded SPHINX setup.

12



References

[1] Landsberg L.G. // Surveys in High Energy Phys., 1992, v.6, p.257;
Landsberg L.G. // Yad. Fiz., 1994, v.57, p.47;
Landsberg L.G. // UFN, 1994, v.164, p.1129.

[2] Peters K. // Proc. of the Second Biennial Conf. on Low Energy Antiproton Phys.,
(LEAP-92) Courmayeur, Aosta Valley, Italy, September 14-19, (Ed C.Guaraldo et
al.), Nucl. Phys., 1993, v.A558, p-92.

(3] Dover C.B. // LEAP-92 Summary talk, Ibid. Nucl. Phys., 1993, v. A558, p.721.

[4] Amsler C. // Rapporter talk, Proc. of 27 Intern. Confer. on High Energy Phys.
(ICHER), Glasqow, Scotland, July 1994.

[5] Close F.E. Preprint RAL-87-072, Chilton, 1987.

[6] Hirose T. et al. // Nuov. Cim., 1979, v.50A, p.120;
Fucunage C. et al. // Nuov. Cim., 1980, v.58, p.199.

[7) Amizzadeh J. et al. // Physsss. Lett., 1979, v. 89B, p.125.
[8] Aleev A.N.et al. // Z.Phys., 1984, v.26C, p.205.
[9] Karnakov V.M. et al. // Phys., Lett. 1992. v.132B, p.148.

(10] Vavilov D.V. et al. // Yad. Fiz., 1994, v.57, p.241.
Balatz M.Ya. et al. // Z.Phys., 1994, v. 61C, p.220.

[11] Balatz M.Ya. et al. /] Z.Phys., 1994, v.61C, p.399.
[12] Vavilov D.V. et al. // Yad. Fiz., 1994, v.57, p.253.
[13] Vavilov D.V. et al. // Yad. Fiz. 1994, v.57, p.2046.

[14] Landsberg L.G. // Proc. of »Hadron-93”, Villa Olmo, Como, June 21-25, 1993 (ed.
T.Bressani et al.), Nuov. Cim., 1994, v. 107A, p.2441.

[15] Vavilov D.V. et al. /] Yad. Fiz., 1994, v.57, p.1376.
[16] Kurshetsov V.F., Landsberg L.G. // Yad. Fiz., 1994, v.57, p.2030.

[17] Vavilov D.V. et al. // Yad. Fiz, 1995, v.58, p.1426;
Golovkin S.V. et al. // Z.Phys., 1995 (in press).

(18] Chan Hong-Mo, Hogaasen H. /] Phys. Lett., 1977, v.72B, p.121;
Chan Hong-Mo et al. // Phys. Lett., 1978, v.76B, p.634.

13



[19] Hogaasen H., Sorba P. // Nucl. Phys., 1978, v.145B, p.119, Invited Talk at Conf. on
Hadron Interactions at High Energy, Marseiler, June, 1978.

[20] De Crombrugghe et al. // Nucl. Phys., 1979, v.156B, p.347.

[21] Pietrzuk B. Preprint CERN-EP/80-116, Geneva, 1980 (Talk given at the Fifth Eu-
ropean Symposium on Nucleon Interactions, Bressanone, June 23-28, 1980).

[22] Montanet L. et al. (PDG) // Phys. Rev., 1994, v.50, p.1173.

[23] Alde D. et al. // Phys. Lett., 1986, v.182B, p.105;
Alde D. et al. // Yad. Fiz., 1991, v.54, p.745; Phys. Lett., 1992, v.284B, p.457.

[24] Alde D. et al. // Phys. Lett., 1989, v.216B, p.447.
Alde D. et al. // Yad. Fiz., 1991, v.54, p.751; Phys. Lett., 1992, v.276B, p.375.

[25] Gershtein S.S. // Proc. of the Third Intern. Conf. on Hadron Spectroscopy (”Hadron-
89”), Ajaccio, Corsica, September 23-27, 1989, Ed F.Binon et al., Paris, 1989, p. 175.

Received December 4, 1995

14



C.B.TI'omoBkuH ¥ Op.
HN3ydenne nudpakuHOHHBIX IPONECCOB B IPOTOH-HYK/IOHHBIX M IPOTOH-ANEPHBIX
B3auMMoONeNCTBUAX M HOMCKH 3K30TUYECKUX GapUOHOB.

Opurunaji-MakeT MOArOTOBINIEH ¢ MoMoliblo cucTeMbl IAXTEX.
PenakTop E.H.['opuna.

Iloonucano x neyaTn 4.12.95. dopmat 60 x 84/8.
O¢cernas nevatsb. Iew.nn. 1,75. Yu.-usn.a. 1,34, Tupax 240. 3aka3s 530.
Wnnexc 3649. JIP Ne020498 06.04.92.

THI, P® UsctutyT QuU3HKKM BLICOKMX 3HePTHil
142284, IIpoTBuno MockoBckoi o6.
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