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I. Our data on proton momentum spectra are presented in 
refs~l,2/, The spectra have been measured at zero angles in the 
reaction of relativistic (8.9 GeV/c) deuteron fragmentation. 
The experiment was performed at the Dubna synchrophasotron; 
preliminary data were presented at the International Confe
rences 131. 

The data allow one to find the nucleon momentum distribution 
in deuteron (NMDD) using the formula 
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derived under relativistic approach. Here a ~nA , aN'l are the 
total inelastic dA and NA cross sections, a JA is the total dA 
cross section, t,{1(k 2) is the nonrelativistic wave function of 
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riable: a> P 11 • Md and m are the deuteron and proton mas-
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ses, and p~ is the proton-spectator momentum taken in the deu
teron resL irame. Fa<.:LoL F(a} l_;:, u;:,e~ L.u L.a~c:. ~L"i~V a.ccvu~~ !~i. 

nematical constraints on the reaction phase space. In deter
mining NMDD we limit ourselves to the k ~ 0.8 GeV/c region, be
cause in a k > 0.8 GeV/c region the factor F(a)rapidly reduces 
to zero when one approaches to the kinematical limit for the 
dA ... pX reaction being studied. Besides, in this region, near 
k~ 1.02 GeV/c, contributions from other mechanisms, such as 

proton knockout reactions dp ... pd , dp-> p(np), are possible. 
Figure I presents the NMDD extracted from the data obtained 

on targets with different neutron and proton numbers (carbon 
and polyethylene). 

One can see that the extracted NMDD are practically identi
cal over the whole measurement interval despite different iso
spin contents·of the targets. This fact suggests that the iso
spin-dependent effects of final state interactions (FSI) are 
small, As was noted in ref,/ 5/ ,the effects of ~-isobar excita
tion in the intermediate state decrease by a factor of 5 when 
a proton target is replaced by a neutron one. If one takes into 
account that the effective nucleon number in carbon is about 6, 
then the x2-criterion rules out the hypothesis of the presence 
of such FSI effects (the confidence level of the hypothesis is 
less than I%). , ··-·· ~--··-~" · 
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Fig. I. The nucleon momentum distributions in deuteron. 
x- carbon, o- polyethylene targets. Statistical errors 
are shown when they exceea the dimensions of the point 
symbols. PARIS - Paris DWF squared, t/J~ - contribution 
of the S -wave Paris DWF component. The upper line re
presents our DWF with the parameters in the text. In 
determining their values, data in the region k from 
0.36 to 0.53 GeV/c are omitted, because their excess 
over our DWF is possibly due to the diffraction produc
tion of dibaryon resonance/ 1•2/. 

In going to the hig~ momentum region with k from 0.2 up to 
0.6 GeV/c,where lt/J(kll has fallen by 3+5 orders of magnitude, 
an excess has been found of the measured I t/J(k 2)1 2 value over the 
expected one (from known DWFs including the recent Paris poten
tial DWF/6/ ). Its magnitude is as large as (300-400%) (see 
fig.!). 

Because of the argument against a dominant role of the FSI 
isospin-de7endent effects, this excess has been interpreted in 
our papers 1- 3/ using the hypothesis on the presence of the 
S -wave six-quark state of the deuteron ( 6q -state): 

2 2 3/4 2 2 
t/J6q(k ) ... 1,3574(8r6q/1577) exp(-4r 6q k /15). (2) 

Taking this part of the total DWF into account (the hybrid 
model/7/ ) 
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t/J(k2)-v'l-f32 t/Jnp(k2)+ f3exp(ix)t/J6q(k2), (3) 

we have obtained an equally good description (fig.!) of the 
data/I,V .The estimates of the 6q-component parameters found 
in ref/11 are the following: r6q• (0.95 ± 0.05) Fm, 13 2-0.043.:!:_ 
±0.004,x- 82°+6° with X 2! DOF = I. 9. (The X 2 /DOF grows up to 
16 when the 6q-component is neglected). These estimations coin
cide, within the errors, with the ones obtained from the data 
of ref/V. In the analysis, the Paris DWF was taken as t/J (k2); 
the relativistic Glauber theory was used. np 

2. The possibility of comparing our results with the deuteron 
electrodesintegration d~ta has arisen in the verY. last months, 
when the SLAC group published the new analysis/ 8/ of their old 
data and data of other groups, in particular those from Khar
kovl9< The aim of the analysis was to extract the Nr1DD as well. 
The authors of ref./8/ have presented their results in terms of 
the k-variable interpreted as a fragment-spectator momentum 
(They do coincide in the nonrelativistic limit). 

Figure 2 displays results of this analysis. As we do, the 
authors of ref./8/ point to a deviation of the measured NMDD 
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Fig.2. The nucleon momentum distribution in deuteron 
found in paper/8/ . • - SLAC data, · 'o - Kharkov data 1?1 
PARIS+6q - our DWF /1,2/, 
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from the Paris DWF and claim the impossibility of interpreting 
this deviation by the FSI effects. 

In fig.2 we present also our DWF taken in the form (3) with 
the above parameters. It perfectly reproduces the SLAC data 
without any additional fit. 

3. We conclude that the obtained nucleon momentum distribu
tions in the deuteron do not differ despite the difference in 
the measurement methods (deuteron electrodesintegration at elect
ron energies from 6 to 21 GeV and values of Q2 from 0.8 to 
10 GeV 2/c 2 or deuteron fragmentation on nuclear targets with 
different numbers of protons and neutrons, when nucleon is 
emitted at zero angle). Therefore the measured NMDD are actually 
the DWF squared: I ,p (k 2)! 2 • 

It is natural, within the present-day notions of hadron and 
nuclear structure/7,10/,to interpret the obtained deviation of 
the measured NMDD from usual DWFs as a manifestation of the 
deuteron multiquark component. 

We are grateful to A.M.Baldin, ~1.G.Meshcheryakov and P.V.So
rokin for useful discussions of the results presented here and 
to the Staff of the Laboratory of High Energies of JINR for the 
support of the investigations and help in providing the experi
ment. We are indebted to Mrs. L.Barabash, Z.P.Motina and 
R.N.Petrova for their assistance in preparing the manuscript. 
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A6neeB B.r. H gp. El-82-919 
OnpegeneHHe napaMeTpOB meCTHKBapKOBOll KOMnOHeHThl geilTpOHa 

IlonyqeHhi HOBbie gaHswe o6 HMnynhCHOM pacnpegeneHHH HyK
noHoB B geHTpOHe H onpegeneHhi napaMeTphl meCTHKBapKOBOll KOMno
HeHThl geiiTpOHa. C ee y'leTOM XOpOWO OnHCb!BaJOTCH npe~H3HOHHhie 
gaHHhle no CTpHnnHHry geilTpOHOB Ha Hgpax /Ay6Ha/ H no 3neKTpO
ge3HHTerpa~H geilTpOHOB /CTeH~opg/. 

Pa6oTa BwnonHeHa B ITa6opaTOPHH BbiCOKHX 3HeprHfi OIDI11. 

npenpHHT 06~eAHHeHHOrO HHCTHTyTa RAePH~X HCC~eAOBaHHH, ~y6Ha 1982 

Ableev V.G. et al. El-82-919 
Determination of Deuteron Six-Quark Component Parameters 

New data on the nucleon momentum distribution in deute
ron have been obtained, and parameters of the 6q-component 
of deuteron have been determined. Taking the 6q-component into 
account, the precision data on deuteron stripping by nuclei 
(Dubna) and deuteron electrodesintegration (Stanford) can be 
well described. 

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