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Abtstract

The contribution of interquark forcee ianto the elect-
ric dipole moment (e.d.m.) of baryons is conasidered. The

account of these forces results in

D

— Ay
= 107 o
This value agrees with the es.;imate obtalned by summation
 the e.d.m. of single quarks calculated with the account of

strong interactions.
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The measurenent of.the electric dipole moments (e.d.m.)
of baryons, especially those of neutron can be a prominent
step towards undsrstanding the mechanism of CP violation.

Nowédays a very plausible seems the violation mecha-
‘nism due to difference of the ﬁhase factors in some compo-
nents 4of charged left~handed current in the six-quark
Sﬁ(2)xﬂ(1) scheme by Kobayashi- Maskawa 1 ( in the following
K—ﬁ scheme). ) .

Since it is well known that the static charactaristics
of baryons are well reproduced by summetion the characteris-
tica'of sepéréte quarks, some authors 27 first studied the
problem of the value of the quark e.d.m. within the K-M scheme,
2=4

In doing so, in a number of publidations there was ob~

tained an erroneous conclusion that already two-loop diag-
rams yleld D¢0. A more accurate consideration revealed

that in this order the e.d.m., of a quark treated as a free
5

quasiparticle, is zero Z .

The queation of quart e.d.m. valur when strong inter-
actlons are taken into account was discussed in refs. 6,7 .
It seems to me, that ref. 6 givas a wrong estimate of
D~ my/ﬂ'. As it was shown in ref. ’ such large tefms
do appear in some terms of the matiix elements of some graphs
but they disappear in summing all the graphs so that the
account of gluonic corrections if results in D ¥ 0O the
value of L is not more'tﬁan | ‘
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whgr,e Ve gl c,t. o, S Y . are the masses of the correapon-f

ding quarks, /% 1s the linear combination of m"",)
m: , m "‘ and ‘

L, Im ' . , ,

1s the product of C; =Ces8; , S nsin 8, y and g/ 5"
of the K~-M scheme parameters.
With e'zistins. constraints on the parameters of the
K-—H-theory and the quark nagses eq. (1) givas o
/D / -.w )
ers :
Tak:lng the'sum of‘sinsle quark e.d.m. we get the bamo esti~
mate for e.d.nm. of baryon. It provoa to be by ten ordera of
magnitude less than the existing experimentnl limit for the
‘lneutron s.donie .
_ A So it seeus interesting whether -the account of tho
exchango interquark toroos (whose possible contribution was
: pointed out in rof. 5 ) ) .can lead to a larger result for the
: fbnryona. Recently there appenred two papers 910 which oon~
',_-jsidered the role of the oxchanga forces and in which the
- tollowing estinatoa for tha neutron e.d.n, were obtained
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In this paper we are studying the qoestion of the
exchange foroea as ovell, the appz_'oaol} ueed being close to
that used by the authors of ref. 10 o The formulae obtained
give however the fer less value of DN

‘Let us consider the contribution Irom - 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 v’ertex of as y or k(}’ trensition. Using
the teohniquo developed in réfs. 5,11 one can state that the

' renomlized vertex of traosit_:ion 2, 72)’ where gy
and. q, are different in quantum numbers quarks, ig of the

form ’
-/.; Rfﬁﬂf/’ = /4/76 71)//6.‘1"":)% //-/.r}/ﬁ: ~p1g) +

R (’I 8/%,9) ‘csoo'r) 25 (179%) Ke Pre + | (#)

4+ (high order terms 1in powers of A )

where A' ie the photon momentum.
Imaginary parts of the coefficienta A and B for the

traneitione of interest have the fom
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faking into account the coefficients ét another vertices of
gfaphs a and b one can easily see that the first term of
the formula (4) after summing over all the intermediate
étates does not contribute to the e.d.m. of- &iquark‘iﬁdepen-
dently of the quark being on or of$mass shell. Therefore the
xﬁatri&:’element éorrespond.ing to the graph of Fig. la has the

form
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where m is the mass of u- or d-guark ( m,=m=a )
Suppb'si.ng this ‘presence of etrong interactions between gquarks
| to result in the cutting off /9% at . ~/7,  we get

/ ”y ""c)f /”c "’I) "":

2‘9 ”/‘7"'/77 /" -M¢j//’"/h Y) (?)

6‘"”7 ’("'/o/t ”r/"”}/:‘ﬂ’ ﬁ/’*/")d//"’)

s 'all/pl)/{‘/f*/‘)”afl"z}
Bubati.tuting the explic:lt express:lona for -pi.nors as
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and noting as well that the electric field

E =i (ho Sy Ky )

wa got that the interéction of diguark (ud) in its rest sys-
tem with tie electric fleld is

?4’//&/ * «////// =
=' Se & /m, -m} ) fmy-me) L. /'7:}. _— ®
237’"”‘//»—/»,,)/»» m‘)[ I
[ &~ PLAS)
S
whexe § .:'Ls the diquark ppfn, n the affective mass of

quark and ‘E end p are energy and momentum of one guark in
the rest system of diquarik.

The aeeount of graphs 1n which the photon is tied to

the-- u=-guark line, leads to an inessential correction

L rmiymime)
M) (mimy)

To get the value of D for the baryon ome must deter—
mine in the formula (8) the values of the parameters m,
“and /,5'/ + The experimental data on magnetic moments of
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baryons show that m, 4 within static characteristics are
»

/77”’,,/ = /77 = ..g’_l-! . (9)
lllh.n
(m}-m)s (ton-ron) (Pp~ T2 ) (10

Putting further

/P/-v;,f" = )”.f an % ,’”f (11)

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

tic quark functions for neutron and proton we obtain

-D/v - Dp I/ Mg 2 om -22
/5—/"-/3"/”2"//\7,: %’.,., SO em (12)

- mt . . 39; -
With ——— = and 7( s we got

' 2 -3¢
/—,_;-3'/2426' 70 cr

This.valﬁe.is by two orders of magnitude less th’an in ref. 10
and by four oi'daz‘s of magnitude lesvs.th.an in 9 . \One of course
cen igise» an objection that the cut off parameter m, and
the value of B * are not determined accurately. 'enougﬁ
nogﬁwh;!.le they epter the formula for DN in a high snough
dc_zr_.'ee. pr’ev_er,_ it seems not occasional that the result (13)
coihcidég with fhe,‘astinato Dy according to formula (1) and
(3). Though the constent of, did not enter explicitly the

(13)



| the calculation of the exchange tomes,ﬁthout strong inter-
actions we would not get the c‘ut off of the integral in
formula (6) ai: /7‘/ << /‘7 « And without such a cut
‘off the whols effect. would bo 1mediataly reducsd to ‘the value
me-ms _ ~ less. S0, in both cases 1.e. in case

of the a/‘i;;la quark o.d.m. suluuion ‘or in case of estimating
DN due to exch.ango offect strong Mteraohions are osaenti-
ally present and the choice :I.n ‘the formula (1) - *ys7/ 1ia

i.n a certalu degreo equivalent ‘4o the choice //5'/3 m, T ’”J

in the fomul.. (B).
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