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Accord1ng to modern 1deas, the . bas1c features of strong 1n—l

\teractions are: described by quantum chromodynam1cs. "At- the same
time this theory" certainly 1nc1udes the .previous . results ex-

pla1n1ng, for“example, short- range nuclear forces.yAs is known,'

‘the Yukawa idea’!’ played an important' role in due course. Ac-
cording to. this idea, nucleons interact between themselves with
the help of p1on exchange. The Yukawa potent1al (statlonary

. meson f1e1d “i.e., in the c m. s, 8% - for the nucleon) takes the .
form e T e ;,“, SR R
'¢* = -g %LL({*-L_)_ ERRRE AR e (1) e

T :Jﬂ',

'Here g denotes the’ 1nteract1on constant 51m1lar to’ electronA

charge“1n electrodynamics,- u: is the .pion: mass and'h é]l;w_,

Just Yukawa’s exponent in the’ funct1on ¢; ‘leads to the fact
‘that the "action radius" of ‘nuclear forces, pu ! (~1 fm), is

smaller than the one.of electrostatic forces descr1bed by ‘the :

~Coulomb potent1a1 Further on exchange by heav1er mesons: has -
been -taken into account to expla1n the strong 1nteract1on be-
hav1our at small ranges. Along Wlth (1) for example, we have

where My are the vector (p and m) meson masses.rﬁ :7 o
On the other hand supposing, for example,. p Hy=0, “in the::
‘last express1on we ‘return evidently to the Coulomb potent1al

type.’ Applying to_the: ‘gluon f1elds,‘th1s potent1al named a. co-"

lour one is’ wr1tten in the" form
where n | is a moving constant. Th1s result can be obta1ned in
another way for -exponent expansion in a series at small values
of u, R*. It is evident that the. first term will present ex-
PreSSlOn (3) ‘As already noted since free gluons and quarks

are not observed in nature, the colour potential must be 'bro-
ken" on the bound where nuclear forces end and hadron1zat1on
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\"stretch1ng

of the" quark gluon field" takes place. Apparently, in any case k
»th1s role 1s qualltat1vely ‘taken Jjust by Yukawa s exponent._“

“In’ order to “answer the quest1on of our 1nterest concernlngﬁ
the nuclear f1e1d behaV1our of ‘the ‘relativistic" nucleon, it 1s
necessary to 8o to a mov1ng system (see Append1x) Str1ctly

—————

lomb potent1als and 'based on the’ trans1t1on from the Coulomb
to the L1enard - W1echert potent1al for the 4 vector of the .

. 1s the nucleon 4= veloc1ty, R1’ the 4-vector of a re—
tard1ng d1stanse, 1, ‘k.= 0, l; 2 3. In. fact,vpn the" bas1s of
this result for ‘the'' relat1v1st1c express1on correspond1ng to’
(1) .and (2), we have’?’

7 exp(-uruiR,)
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Here weyhave’also wr1tten down the formula for tensor poten-‘&"

;tlal that, as 1s seen, descr1bes the v1rtua1 meson f1e1d Wlth
fsp1n ‘2. H

Tak1ng into -account-that” the masses’ of p(A2) - and m(f)'-vw
mesons are close, one can, in a good approximation, move off
the exponent. from under the summat1on ‘mark. ,Then we shall evi-
dently have s1mp1y ‘the sum of the correspond1ng 1nteract1on

- constants..0n the basis of (5), it has been prev1ously ‘shown’ 3/
Athat the equ1potent1al surfaces “for the p1on1c ‘field .of the -~

moving nucleoﬁ have ‘the Shape ‘of .a rotat1ng e111p501d .This el- -
l1pso1d is stretched in the d1rect1on of motion. The degree of
: s determ1ned by the value of u® (or by the Lo-:j\
e : - ‘ N@,sm»Fﬂt”’%“ﬂfmf
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““rentz- factor) Be51des, 1t has been found that the vector

field contr1but1on due tout 1n the numerator increases and
becomes dom1nat1ng at u° 2 102 But, may be, the most 1mportant
result is the transverse size growth for the. nucleon due to. ..
the vector f1e1d ‘This increase is suff1c1ent1y well described
by the function (1ny)° 8, The observed growth of the nucleoni]
i1nteract1on cross sect1on at Y 2 102 s apparently due “to the
1nd1cated 1ncrease of the transverse size of the nucleon.

Below we present more precise’ data for the vector meson TR '

field behav1our and ‘also for the A2 -
field. - ¢ o
 On the basis of’“’ for the interaction constants the follo— pd
wing precise values have been obtained: (gp + By): gTr = 0. 96 - _,'1“
+ 0.08 and gg- g = 0.47 % + 0.03.
~ These values were used in calculations. The results of cal-
‘ culations are given in the table where R  denotes the max1mum
transverse "size and R ‘is in ‘fact the long1tud1na1 size for h“
the correspondlng f1eld For the gluon f1e1d a 1s assumed to‘

N f-meson and the gluon

be gee 1.
Table
Y U prm -Af;?frlil w gihon
R,u! R R RE R lnyl1n81 . R R
1 1 1 0.3 0.3 0.21 .02l 1 1
1,5 1 2.6 0.41 1.1 0.27 -0.70  1.53.9
51 9.9 0.57 5.6 . 0.47. . 47 5. 49
10, ..1 20 0.66 13~ 70.60 - 12 . 10 2:102 ]
501 102 0.90 90 0:90 . 90 " 50 5-10% |
102 1 2-102 1.0 2.0-10%2 1.0 ©'1.0  2.0- 102 107 2.10% |
10° 1 210 1.4 2,7.10% 1.5 1.5 3.0-10% 103 2:10°- |
10* "1 T'2410% 1.7 ,3.5-10% 2.0 2.0  4.0:10* 10* 2:10% -
105 1 2.1 '4.2410% 2.5 2.5

' 4.9-10%10% 2.10%°

DO P o

As one can conclude from the table, the f1eld 51ze of sp1n

.2 mesons’ grows faster (1n compar1son w1th the’ vector f1e1d)

At the same’ t1me transverse size behav1our is. descr1bed by the

,funct1on lny. Certalnly, as is seen, the: free gluon field: .

_"swells" more significantly. But the behaviour of the nucleon T
"size must be effectively. determ1ned Just by the: meson field . - L
due to hadron1zat1on processes on the nucleon "bounds LR
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So, the nucleon cross sect10n W1ll grow proportlonaly to:

(1ny)Y*®+(1ny) 2 with-increasing its energy. The basic’ contrl-k'
~bution will obv1ously give rlse to meson f1elds w1th h1gher

spins due to‘a faster growth.'

APPENDIX

We pass from the rest system S* to the S-system, where the
nucleon moves (with velocity vy = B), in-order to get an ex-.
pression for the Yukawa potential of a moving nucleon. For. thls
we should make the Lorentz transformation of distance R¥* in . ..
formulae (1) .and (2). As a result, we have

=/ 7y + x%2 = /y7 ¥ (x - B)NY2, T(A.1)
here y is the Lorentz-factor. Passing to polar coordinates and
assuming that the propagation velocity of strong interaction

is equal to the light one, i.e., t = R, we find

- 2BCosOR®y? + p2R7y? —f‘rr»’f
(A.2) -
= R(1 - BCos6)y.

R* = v R2(1 - Cos26) '+ R2Cos26y2

=RY (1 + B2y2) - (1 - y2?)Cos?8 - 2BCosBy?.

Just the last expression was used to calculate the equ1poten—f,
tial surfaces of nucleon meson f1elds i o
With the help of 4-velocity,u! it can be presented (A 2)
in an explicitly relat1v1st1c 1nvar1ant form
Yt - Byx = u°R, + u'R, (A 3):
In such a form it f1gures 4in - formulae (5) (7) As to the rela-gl

tivization of. Yukawa’s: potent1a1 for example, for. vector me-

. sons, -the condition p, + .0 in the: transformatlon to’ the Lie-.

nard: = Wiechert potential. should be add1tionaly taken into ac¥
count. This means that in_ fact the right. part. of formula (5)

should be 51mp1y mu1t1p11ed by 4 veloc1ty.atf o
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