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A b s t r a c t

The contribution of inter^uark forcee into the elect-

ric dipole Boment (e.d.a.) of baryons ia considered. Tbe

account of these forces results in

ем

This value agrees with the esji*ate obtained by emanation

the e.d.a* of single quarks calculated with the account of

strong interactions*
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The measurement of the electric dipole moments (e.d.m.)

of Ьагуопз, especially those of neutron can be a prominent

step towards understanding the mechanism of CP violation.

Nowadays a very plausible seema the violation mecha-

nism due to difference of the phase factors in some compo-

nents of charged left-handed current in the eix-quark

SU(2)xU(l) scheme by Kobayashi- Maskawa * ( in the following

K-M scheme)*

Siace it is well known that the static characteristics

of baryons are well reproduced by summation the characteris-

2—7
tics of separate quarks, some authors first studied the

problem of the value of the quark e.d.m. within the К-1Л scheme.

2—4

In doing so, in a number of publications there was ob-

tained an erroneous conclusion that already two-loop diag-

rams yield D^O. A more accurate consideration revealed

that in this order the e.d.m. of a quark treated as a free

quasxparticle, is zero •* .

The question of quark e.d.m. valu' when strong inter-

actions are taken into account was discussed in refs. • .

It seems to me, that ref. gives a wrong estimate of

2)••" ff /f^w* ^ •*•*
 w a s s n o w a in r e f

»
 s u c h

 large terms

do appear in some terms of the matrix elements of some graphs

but they disappear in summing all the graphs so that the

account of gluonic corrections if results in D / 0 the

value of D is not more than

/f/ ~ *'**
 У
™ """*'
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where /П. . i.' a . are the masses of the correspon-

ding quarks, /9?* is the linear combination of t
77
*^/

Л»

is the product of C$ щ СФ*01
 t
 j/ * з,

л
 &£ , and sfyS"

of the K-M scheme parameters.

With existing constraints on the parameters of the

X-K-theory and the quark masses eq. (1) gives

(3)
ел*.

Taking the sum of single quark e.d.m. we get the same esti-

mate for e.d.m. of baryon. It proves to be by ten orders of

magnitude less than the existing experimental limit for the

neutron e.d.u.

So it seems interesting whether the account of the

exchange interquark forces (whose possible contribution was

pointed out in ref. * ) can lead to a larger result for the

baryone. Recently there appeared two papers °» . t&ich con-

sidered the role of the exchange forces and in which the

following estimates for the neutron e.d.m. were obtained

— ~ /0 см



In this paper we are studying the question of the

exchange forces as well, the approach used being close to

that used by the authors of ref•
 1 0
 . The formulae obtained

give however the far less value of D^.

Let us consider the contribution from the neutron

e.d.m. of the graph of Fig. la, b. The fat point at these

graphs corresponds itself to four one-loop graphs and is the

renormalized Vertex of US ^ or tfff transition. Using

the technique developed in refs. '•
11
 one can state that the

renormalized vertex of transition 9
f
~* fz.-f where o^

and <±2 a?e different in quantum numbers quarks, is of the

form

4 (bigh order terms in powers of A" )

where A" is the photon momentum.

Imaginary parts of the coefficients A and В for the

transitions of interest have the form

г



Caking into account the coefficients at another vertices of

graphs a and b one can easily see that the first term of

the formula (4) after summing over all the intermediate

states does not contribute to the e.d.m. of diquark indepen-

dently of the quark being on or olj-ыавв sbell» Therefore the

matrix element corresponding to the graph of Fig* la has the

form

where в is the mass of u- or d-quark ( пц̂  = m. = n ),

Supposing the presence of strong interactions between quark»

to result in the cutting off /f */ at /h * - /#j we g»t

0 £m

Substituting the explicit expressions for apinore as



and noting as well that the electric field

we get that the interaction of diquark (ud) in its rest sys-

tem with the electric field is

where S • i s *be diquark spin, m the affective mase of

quark and E and p are energy and momentum of one quark in

the rest system of diquark.

The account of graphs in which the photon is tied to

the u-quark line, leads to an inessential oorreotion

/

To get the value of D for the baryon one must deter-

mine in the formula (8) the values of the parameters m, J»Q

and ija/ . The experimental data on magnetic moments of



baryons show that т
ц d
 within static characteristics are

Then

Putting further

making in (8) angle averaging and using SU(6) nonrelativie-

tic quark functions for neutron and proton we obtain

2>»
см (12)

With ^ - / and •f
an
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This value is by two orders of magnitude less than in ref.

and by four orders of magnitude less than in ' . One of course

can raise an objection that the cut off parameter л and

the value of Jff
x
 are not determined accurately enough

meanwhile they enter the formula for Dg in • high enough

degree. However, it seems not occasional that vhe result (1?)

coincides with the estimate DJJ according to formula (1) and

(5). Though the constant o(
s
 did not enter explicitly the.



the calculation of the exchange forces,without strong inter-

actions we would not get the cut off of the integral in

formula (6) at /^*/ << ̂ •ш- •
 tod

 without such a out

off the whole effect would be immediately reduced to the value

by tot-™л
 l e o a

, 3o
f
 ̂

 b o t a c a B e e
 i.

e
. ^

 c a e e

of the single quark e.d.m. sumaaJion or in caee of estimating

DJJ due to exchange effect strong interactions are essenti-

ally present and the choice, in the formula (1} <^j
s
/ is

in a certain degree equivalent to the choice /JS'/a /*, 9 to*

in the formula (8).
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