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The deep inelastic muon scattering on carbon nuclei J.L 12c .... J.LX 
in the cumulative region of the Bjorken variable x> I discove
red by the BCDMS collaboration 111 and the similarity of the cu
mulative muon and hadron spectra make it possible to neglect 
some models of the cumulative effect. 

There are, for example, "hydrodynamical" - type models (fire
ball, etc.) and rescattering models requiring the strong inte
raction between the projectile particle and nucleons. Also, 
the predictions of the Fermi-motion model do not agree with 
the experimental data 111 . 

On the other hand, the non-zero nucleus structure function 
F ~(x) at x > I seems to be natural in the models, which imply 
the existence of some few-nucleon structures like Blokhintsev 
fluctons 121 or of few-nucleon momentum correlation/3/ (FMC). 
We think that all such models should be "normalized" to the 
experimental data to specify their parameters and to make clear 
their difference in other phenomena,. Such a normalization has 
been performed in the FMC 181 and flucton model with the quark 
counting rules for the structur-e functions 141 . But in the latter 
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believe it to. be unsatisfactory. 
We suppose that the minimal excitation of the quark degrees 

of freedom in the multiquark fluctons takes place. Only one
quark colour-singlet triplet is excited. The other triplets turn 
into nucleons (and nuclear fragments) without any internal 
excitation and so can be viewed as point-like objects. 

Thus, our main hypotheses are/21: 
(I) In the nucleus some quasiresonance compositions of nucle

ons with a definite energy and width, named fluctons, appear 
and disappear all the time. 

(2) The mechanism of the cumulative muon production is 
the hard scattering of muons on nuclear fluctons (in contrast 
with the cumulative hadron production where, we think, this 
mechanism is not so clear). 

The structure function Ff(x) can be represented as follows 
(Fig. I): 

A A 2 
F (x) = I. P (k, A) · I. e q • x • q k (x) 

2 k= 1 q 
(I) 

(For simplicity we have neglected the Fermi-motion of fluctons). 
Consider some components of this expression: 
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(A) P(k, A) is an average number of the k -nucleon fluctons 
in the nucleus A. Suppose that the fluctons size (coherence re
gion) is near the nucleon size, rc- 0,7 70,8 fm, Vc =4/3·17·r 3c. 
and that the nuclear wave function can be approximated by a 
product of A identical nucleon wave functions. Then the pro
bability for a nucleon to get into the volume Vc is equal to 

P = Vc·p(r), (2) 

where p(r) is the relative nuclear density, fp(r).d 3r 
used the Saxon-Woods potential 

=1. We 

Po R r -1 
p(r) = -. (1 + exp(---)) , 

A d 

where 
1/3 R = 1,12 . A fm, 

(3) 

d = 0.54 fm. 

The probability that k nucleons of A will get into the volume 
Vc is 

k k A-k 
P(k,A,r)=CA·P ·(1-p) , (4) 

- - - -4 -
. . 
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d 3r k k A-k 
P(k, A) = f- · C A· (V c · p (r)) • (1 - V c • p (r)) 

Vc (5) 

(B) qk(x) is the quark-parton distribution in the flucton 
k. It can be estimated in the following way 161 : since the bin
ding energy of quarks in the nucleon is much greater than that 
of nucleons in the nucleus, the interaction of the projectile 
particle with the flucton is reduced to its interaction with 
the quarks of a colourless triplet (at the great momentum 
transfer t >>I GeV). Other quark triplets can be considered 
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as passive spectators with the frozen quark-gluon degrees of 
freedom, i.e.,as point-like objects (from force of habit we 
call them nucleons). Then the quark distribution in the flucton 
will be determined by the convolution of the nucleon quark dis
tributions qN(xq) with the nucleon distributions Nk(x~ in 
the flucton 

- 1 
q k (a) = ff dxq · ~ · ~ (xq) · Nk (xN) · 8 (a - xq · xN ) • 

0 
X -UN 
u.; 

-I< 

10-J 

I 

10 .. 

10-5 

10-6 

(6) 
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Fig.2. Comparison of the theoretical curve F;(~ 
(solid line) with the experimental data. Dashed line is 
a fit F~(x) ".: 2.15 · exp(-x/0.14). Curves with the numbers 
correspond to the one-nucleon, two-nucleon and three
nucleon structure functions. 
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In the limit t » mNthe distribution Nk (x) can be estimated as 
a part of the phase volume for one massless point-like nucleon 

N (x) = 
k 

where 
k d 3pj k- 1 

~(x)·dx =I ... I n --·B(P-Pk- I. P
1 

>. 
1 t-tJ=1 2·Pt j=1 

Pk=X•P. 

The calculation of (7) provides 

N k (x) = k· (2k - 1) • (2k - 2) • X • (1 - X) 2k- 3 

(7) 

(8) 

Substituting (8) into (6) and using the approximation for 
"N (x) in the form 

qN(x) = cq .x•. (1- x)b (9) 

(quantities Cq, a and b for proton are listed in the Table), 
one obt~lines (x = a/k) 

qk (x) .. ~(x/k). (1 - x/k)2k-2. 2k!. b! 
2(2k+b-2)! X 

x F(a + b, 2k- 2, 2k + b- 1, 1 - x/k) 
' 

where F(a, b, c, z) - hypergeometric function. 

q(x) 

u(x) 

d(x) 

Proton structure functions: 
q(x)- Cq. x•. (1- x)b 

a b 

-1/2 3 

-1/2 4 

B(x) = ii(x) = ~X) = B(X) -1 7 

g(x) -1 5 

( 10) 

Table 

Cq 

2.19 

I. 23 

0.25 

3.0 

Finally, taking into account the fact that the flucton contains 
k. Z/ A protons and k(A- Z)/ A neutrons on the average, we get 
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uk(x) = Z/A · 'i.ik(x) + (A-Z)/A. dk(x), 

(I I) 

- -
dk(X)= Z/A· dk(x) + (A-Z)/A· uk(x). 

Thus, the structure function F~(~ (I) has the only free 
parameter r0 • The minimum square approximation for this func
tion, using the experimental data 111 gives for rc the value 

(12) r c =0 . 7 I +0 . 0 I fm. 

The comparison of the theoretical curve for F~(~ with the 
experiment is represented in Fig.2. Also the contribution of 
several first terms of (I) to the theoretical curve is shown. 
One sees that at 0 < x < 0.8 the one-nucleon function gives 
the main contribution to (I), while at 0.8 < x < 1.8 the two
nucleon function does, etc. 

Thus, the flucton. can actually be considered as a super
dense fluctuation of the nuclear matter. The inclusion of the 
Fermi-motion of fluctons leads to a decrease in r 0 and to 
a sm9othing of the theoretical curve. 
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BoHAapqeHKo E.A., E~peMoB A.B. 
fny6oKoHeynpyroe pacceHHHe nenToHoB Ha yrnepoAe 
B MOAenH ~YKTOHOB 

E2-82-927 

06cy.EAaroTCH pe3ynbTaThl 3KcnepHMeHTa BCDM8-Konna6opa~HH no 
H3MepeHHID CTPYKTYPHOH ~YHK~HH yrnepoAa F;(x) npHX>1 AnH MOAe
nH ~YKTOHOB. 

Pa6oTa BbmonHeHa B lla6opaTOPHH TeopeTHqecKOH ~H3HKH ORHH. 
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The consequences of the experiment of the BCDMS collabora
tion, which performed a measurement of the carbon structure 
function F~(x) at x > 1 for the flucton model are discussed. 
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