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Proton momentum spectra for reaction 

d+A-+p+X (I) 

have been measured in detail at the Dubna synchrophasotron. 
The Lncident deuteron momentum was 8.9 GeV/c. The protons emit
ted at an angle of e < 0.4° were registered and identified by 
threshold Cherenkov counters. The experimental set-up descrip
tion and a table of the experimental data for the C target are 
presented elsewhere 1 11. The measured invariant cross sections 
of the proton yield for reaction (I) on the C and CH 2 targets 
are presented in fig.!. 

The relativistic deuteron wave function of the hybrid mo-
del/2/ • · 

~fd "'1/Jnp+ f31/J6q 

was used for the experimental data description. The Paris po
tential (PARIS) and the oscillator quark model were chosen for 
the calculation of a two-nucleon' wave function ~'np /3/ and a six
quark wave function ljf 6 q, respectively. 

The hybrid model has three free parameters: the RMS radius 
of the 6q-system, r 6q, the value of 6q-admixture in the deuteron, 
f3 2, and a relative phase of np and 6q components of the deuteron 
wave function, K, These parameters were found by fitting the 
calculation (see formula (2. 10) in ref. 1 41) to the data in the 
region of the momentum spectra from 5.0 to 7.5 GeV/c (110 to 
500 MeV/c in the deuteron rest frame). The lower momentum re
gion was used for the absolute normalization of experimental 
data. The fitted parameters are given in the table. As is seen 
from the table, the approximation of the cross sections on 
both targets gives" consistent results. The value of 6q-admix
tures agrees with the estimates obtained in other papers (see, 
e.g.,/5/ ). The experimental data are well described by the mo
del with the obtained parameters over the whole measured region 
except for the narrow band (A) from 290 to 390 MeV/c (in the 
table values of x 2 are given for experimental points lying out
side this bau'd) .. One can see from fig.2 that the difference of 
the experimental data and the calculations in this region has 
a bump which can be explained by the production of dibaryon re-
sonance in the reaction 

d+N-.. d*+N 
L..p+N ~
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Fig, I. Invariant ·cross sections 
of the proton yield for reaction 
(I) on the C and CH 2 targets as 
a function of proton momentum in 
the deuteron rest frame (lower 
horizontal scale) or as a func
tion of proton laboratory momen
tum (upper horizontal scale). 

·Solid lines - the result of the 
calculations within the frame
work of the model/4/with the pa
rameters presented in the table, 
dashed lines - the calculations 
without taking into account the 
6q-component of the deuteron 
wave function. 
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Fig.2. Difference of the expe
rimental cross sections and 
calculations for reaction (I} 
on the C and PH 2 targets as 

; .!; 0.61 f ; ~ 
~ l' 

~ :t~ ~~~(__JJJ ')-1_J, a function of proton momentum 
in the deuteron rest frame 
(upper horizontal scale). The 
lower horizontal scale corres
ponds to the mass of the d * 
system produced at a zero angle. 
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)r by other imitating reactions. For example, one could attempt 
to explain the enhancetnent in the region (A) by the contribution 
from the triangular diagram with ~-isobar in the intermediate 
state. 

Table 

The hybrid model parameters 

Target {32 r 6 q (fm) K ): 2 /degree 
of freedom 

CH 2 (5.4+0.6)/~ 
- ' 

0.99.!..0.04 95o +JO 1.6 

c (4.3.:!::_0.4)% 0.95+0.05 82° +6° 1.9 

To clarify the nature of this bump, a combined analysis of 
the data from the C and CH 2 targets has been made. The excess 
of the experimental cross section over the calculation can be 
expressed as 

R "" f ( a~xp -· af~t) /-f a/it" 
The ratio of these values for the CH2 and C targets is 

R(CH2 )/R(C),.,1.00±0.07, (3) 

i.e., the process which gives an anomalous behaviour in the 
spectra in the region (A) is insensitive to the nucleon composi
tion of a target. At the same time the value of ratio (3) must 
be different from I for the processes with nonzero isospin ex
change. For example, for the process with intermediate ~ -is~bar 
the ratio (3) must be equal to ~.22 if the effective number of 
nucleons in carbon equals to 4. So, the ~ -origin of the obser
ved bump is unprobable. 

If the observed bump is interpreted as a contribution from 
process (2), the result (3) suggests that the d*-resonance has 
a zero isospin. The Monte-Carlo simulation of diffractive pro
duction mechanism of the reaction (2) gives a bump position and 
its half width that agrees with experimental ones if the values 
of the resonance mass and width are M = 2.14 GeV/c2 and r = 

80 MeV/c2, respectively. 

The authors are grateful to V.A.Matveev and I.A.Savin for. 
fruitful discussions. We are indebted to A.M.Baldin for his 
support of this work. 
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A6neeB B.r. H gp. EI-82-777 
Y.Ka3aHHe Ha po~geHHe gH6apHOHHOro pe30HaHca 
B npo~eccax ¢parMeHTa~HH penHTHBHCTCKoro geliTpoHa 

IlpHDOgHTCH pe3ynbTa Tbl ll3MepeHHll ¢parMeHTa~Hll geliTpOHOB 
c HMnynhCOM 8, 9 fsB/ c Ha C H CH2 MHIIIeHHX. l:IMnynbCHbili cneKTp 
llpOTOHOB, DbineTaiOil\HX nog yrnoM 8 < Q, 4 °, HCCnegoBaH B o6naCTH 
4 fsB/ C <p < 8 fsB/ C. ,[(nH OllHCaHHH 3KCnepHMeHTanbHblX gaHHb!X 
HCllOnb30BaHa MOgenb C rH6pHgHOll BOnHOBOH ¢YHK~Heli geliTpOHa 
ljld == l/Jnp +f3l/laq· 06Hap~ena dco6eHHOCTb B HMnynhcHbiX cneKTpax 
npOTOHOB llpll p - 6, 6 fsB/ C. 0Ha HHTepnpeTHpyeTCH KaK llpOHBne
HHe gH6apHouuoro pe3oHaHca c H30CnHHOM I = 0, Maccoli H IIIHpH
Holi M :::.,2' 14 rsB/ c2' r ~so MsB/ c 2. 

Pa6oTa DbinOnHeHa B na6opaTOPHH Bb!COKHX 3HeprHli OIDIII • 

npenpHHT 06'beAHHeHHOro HHCTI1TYTa RAePHbiX 11CCileAOBaH11H. ,lly6Ha 19,82 

Ableev V.G. et al. El-82-777 
Indication of Dibaryon Resonance Production 
in Processes of Relativistic Deuteron Fragmentation 

Proton momentum spectra from d- C and d -CH2fragmentation 
reactions at 8.9 GeV/c are measured at an angle of 8< 0.4° 
in the region of 4 to 8 GeV/c. Results are described by a hyb
rid model of deuteron wave function ljJ d"' l/Jnp+/3 l/Jaq· Enhancements 
observed in the spectra at p- 6.6 GeV/c are interpreted as 

·an evidence for a dibaryon resonance with isospin 1=0, mass 
and widthM :::•2.14 GeV/c2,r -=-·80 MeV/c2,respectively • 

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