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The investigation of the reaction

Pp-»Dbpntn (1)
at a wide interval of energies/i"s/ has demonstrated the do-
minance of two channels: double production of isobars and
diffraction dissociation of proton and antiproton.

The results of studying the beam and target diffraction

_dissociation in reaction (1) at 22.4 GeV/c are presented. The

data have been obtained on pictures from the Ludmila bubble
chamber exposed to a separated antiproton beam at IHEP (Ser-
pukhov). :

The general characteristics of reaction (1) and of Pp A TA++

" channel at 22.4 GeV/c can be found in paper’®/

2021 events of reaction (1)* were used to analyse the
diffraction dissociation that corresponds to 1.44 events pe~ b,

The separation of proton and antiproton diffraction was
performed by two methods: longitudinal phase space(LPS-analy-
sing’)and method of maximum rapidity gap between secondari-
es

The two-dimensional plot of the reduced longitudinal mome~-
ta x* and x~ of n®-mesons from reaction (1) is presented in
fig.1/7/

The diagrams of the processes which dominate in the cor-
responding LPS-sectors are also shown here. The whole LPS-
space was divided into cells 6x=0,125x0.125 in size.

The occupation of the separated LPS-sectors by the events
is clearly seen from fig.l. The weighted A, distributions
were obtained by the formula

Aw- UON! 8 zywy, 2)

where o¢; is the cross section of reaction (1); N,.the total
ramber of e In * e experiment -~ ° stal energy squared

* The cross section of reaction (1) at 22.4 GeV/c is equal
to 1.40+0.04 mb.



in thec.m.s.;y , the number of events in each cell 8x; w,, ,the
weight of each event as a function of longitudinal momenta and
energies of particles in the c.m.s.

The number of events in the LPS-sectors and corresponding
cross sections are given in table 1.

Table |
LPS-sectors Number Cross section,
of events mb
A[®n+op] 598 0.41+0.02
B{®r*)pr)] 149 0.10+0.01
Clplpnts) 599 0.4110.02
DI(Pr=}pn™)} 638 0.44+0.02

As can be seen from this, the numbers of events in sectors
A and Ccoincide. This fact points to an equal fraction of
the proton and antiproton dissociation in reaction (1).

The separation of diffraction by the maximal rapidity
gap’le/ method was performed by ordering the secondary par-
ticles of reaction (1) in each event according to their longi-

. S e . E:+P i
tudinal rapidities in the laboratory system yi-ln--lt_LL;Then

I3 3 . . 3 i— “i
rapidity intervals between neighbours were determined. The

particles in the diffractively produced system tend to group
within a limited rapidity interval. To separate diffractive
and nondiffractive components, the variable 7’9/ was introdu-
ced:

,,=1_e’-£, {=ﬁ Amax =AYy 3)
i=1  <Ay>

where Ay, is a maximum rapidity gap, Ay; 1is a rapidity
gap between two neighbouring particles in the diffractively
produced system and <Ay> 1is their mean value. For diffractive
events Ay . >>Ay; and therefore 7= 1, for nondiffractive
events Ay, . sAy; and n=0.

The 7 distribution for antiproton dissociation at 22.4 GeV/c
is shown in fig.2.

As can be seen from fig.2, the separated sample contains
some fraction of nondiffractive events overlapping with dif-
fractive ones at intermediate values of 7 -
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ciation.

To minimize this ambiguity, the cutoff value of n. was de-
termined from the approximation of the 7 distribution by the
function’®/

b 2o+ bon
AN/dg=e'1F "1 e 2 20, )

After such a cutoff procedure 598 events were selected for
antiproton diffraction and 575 events for proton diffraction.

The corresponding cross sections were obtained as o5 =
= 0.41+0.02 mb and op= 0.40+0.02 mb.

The comparison of these values with the data from table 1
shows an agreement between the results obtained by the methods.

The energy dependence of the single diffraction dissocia-
tion cross section for reaction (1) was successfully paramet-




rized by the function

0. =~Cs_n (5)

D
. . /3
in a momentum interval from 7.2 GeV/c to 100GeV/c ’ The valu-

es of the parameters were found to be C=1.7+0.4 and 1 =
= 0.36+0.06. The value of oy, at py,=22.4 GeV/c (8=43.8Gev?)
for given values of n and C was estimated as 0.43+0.14 mb.
This result is in agreement with the previously mentioned
cross sections of diffraction in one vertex.

The two peaks at M ~1500 MeV and at M~1700 MeV were found
in the effective mass distributions of the (prtmJand (Prta~)-
systems for events belonging to LPS-sectors A and C (see

fig.3a,b).
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Fig.3. a) M(P»"»~) -distribution for events from
LPS-sector A. b) M(pa*#~) -distribution for
events from LPS-sector C.

These enhancements were observed in reaction (1) at an anti-
proton momentum interval from 5.7 GeV/c/1/to 40 GeV/c/5/ and
in the diffractively produced (prtn~)-system in »p, Kp
and pp interactions at different energies up to ISR/10.11.12/,

Many authors/5:11:14/  connect the first peak according to
decay angular distributions with the presence of N*(1470) and
N*(1520) 1isobars; the second peak is considered as a superpo-
sition of several isobars with spin values 3/2 and 5/2.

The effective mass distributions of (P#tz~)+ C.C.-systems
decaying into A *(X¥ ) isobar and 7 -meson are shown in fig.3a,b
by dashed lines. The value of isobar mass is restricted by
1.06SM(maN)<1.4 GeV.

As is seen from fig.3 the first (#sN) peak can be complete-
ly explained as a quasi-two-body decay (An). and for the second
peak such a kind of decay is dominant.

The (prt) and (P»~') effective mass spectrum for events
belonging to the A— and C— LPS sectors are given in fig.4. The
signal of A""(N*") isobars is prominent.

4

g

Fig.4. M(p»*)+C.C. -distribu-
tion for events from LPS-sec-
tors A and C.
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The experimental M(prtr™) distribution was compared with
predictions of the OPER-model which successfully describes
a lot of exclusive reactions/13/.

The OPER-model describes reaction (1) by means of the diag-
rams presented in fig.l for LPS-sectors B and D. The fraction
of Pomeron exchange is considered in the model only through
the diagram

P p
P

w

Z 23

P
where no resonant states in the (#rzN)-system are supposed.

This permits this model to be used for the calculation of
background in describing (Pn*r~) mass enhancements.

The p#t#»~ mass distribution for events from LPS-sector C
is given in fig.5 by the solid line, and the dashed line pre-
sents the same distribution for events generated using the
OPER-model. It is clear that the model does not describe the




diffractive peaks at M ~ 1500 MeV and M ~1700 MeV; this means
that they cannot be connected with the reflection of double
A"™*A¥+ and A°A® -isobar production because the last pro-
cesses are described by the model very well.

The parameters of resonant states in the pnr*tr -system
(listed in Table 2) were defined with the help of two Breit-
Wigner functions and a background curve from the OPER-model.

Table 2
M (7 »N) M (MeV) I(MeV) Z
M (1500) 1422+22 65+34 15+4
M (1700) 1622+21 185+49 30+6

One of the important characteristics of diffraction disso-
ciation is the slope of the t’ distribution (t’=t—t , ,t is
the four-momentum squared transferred from target to(bﬁ%ff
system).

The t° distribution for events of LPS-sectors A and C is
presented in fig.6. For t"< 0.12 GeV?2 this distribution was
fitted by a simple exponential function

do/ dt’=Ae . (6)

»

The value of the slope b is received to be equal to 11.5+
+1.2 (GeV)~% and is consistent with the slope for elastic

Pb -scattering for which experimental values are concentrated
near a value of 12 (GeV)~2/3:4/,

It is known that the slope of the t distribution in diffrac-
tion processes decreases with increasing the diffractive sys-
tem /%3147, The same effect is observed in reaction (1) at
22.4 GeV/c, and the data are given in table 3.

Table 3

-2
Interval of effective masses (GeV) Slope (GeV)

1.25< M(ps*r~) +C.C. <16 15.0+1.3
1.6 <M(ps*27)+C.C. <1.8 9.1+1.3
4.8+1.1

M(pnr*a~) +C.C. 2. 1.8

The main results presented here can be summarized as fol-

lows:

1) The cross sections of the proton and antiproton diffrac-

tive dissociation in reaction (1) were determined by the two
methods: LPS-analysis and rapidity gap.

2) The enhancements in (Prtr~)—and (Pn*rn~)-systems were

observed at M~ 1500 MeV and M~ 1700 MeV.

3) The dependence of the slope of the t’ distribution on

(prtr—)mass was found.
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BaTtions B.B. u gmp. E1-82-415
HayueHHe OHbpaKIHOHHOH ZHCCOIMAIIHH B peaxunn'ip-.ﬁp"+n‘
mpu 22,4 TaB/c

na 2021 cobuTua peakuuH PP - pbntn ™ 6bU10 TpOBefeHo
BhleJIeHHe MeXaHHM3MOB AHGPAaKHMOHHOM OHCCOIMAIMH aHTHIpOTOHA
H npoToHa MeTomoM LLPS—-aHanu3a M MeTomoM GhHICTPOTHRIX MHTEpBAaJIOB.
[lonyyeHHOe ceudyeHHe OOHOBEepmNHHHOM OMCCOLHAIMH COCTABJIAET
0,41+0,02 M6H. [na napaMerpa HakjioHa AudbdepeHNHANTBHOrO Ce4YeHHS
do/dt’ 6b10 mosTyyeHo 3HaueHue be=11,5%1,2 /T3B/~2 mpu t’<,
0,12 /TaB/2, B- pacnpepenelnu 3bdpeKTHBHEX Macc OubpakLHMOHHO 06—
pPas3soBaHHKIX CHCTEM 5}+n"u prts  o6HapyxeHb OBe OCOGEHHOCTH
npu M~ 1500 MaB u M~ 1700 MaB. JkxchnepuMeHTaNbHblE Pe3yNbTAThbl
cpaBHMBanuchk ¢ npeackasaHuaMu OPER-Momenu pns paccmaTpuBaeMoit
peakuu.

Pa6ora BbimoJsiHeHa B JlaGopaToOpHMH BHICOKHMX sHeprupi OHAH.

NpenpuHT 06BEAMHEHHOrO MHCTUTYTa AREPHHX Mccnegosanwh. ly6Ha 1982

Batyunya B.V. et al.
The Study of Diffractive Dissociation in the
Reaction Pp+pprte™ at 22.4 GeV/c

E1-82-415

The proton and antiproton diffractive dissociation in the
reaction Pp+Pprtn” (2021 events) was separated by two
methods: LPS-analysis and rapidity gap method. The obtained
value of the single diffractive dissociation cross section
equals 0.41+0.02 mb. The slope of the differential distribution
do/dt” was estimated as b=11.5+1.2 (GeV/c)'z at VKO.]Z(GeV/c)g
The production of two peaks at M~1500 GeV and M~1700 GeV
was obserbed in the effective mass distributions of diffractive
systems pr*s— and Pr*r~ . The experimental data were compared
with the predictions of the OPER-model.

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