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YZX 530.145 M-I6

ON THE VALUS OP GLUONIC CUNDENSATE TN QUANTUM CHROMODYNAMICS:
Preprint ITEP 89-153/

B.V.Geshkenbein ~ M.: ATOMINPORE, 1989 -~ 28p.

The value of gluonic condensate ( 61‘ > is calculated
uaing the QCD modwal with Infinite number of vector mesons, For
polarization operator connecied with the vector current of o-
quarka ﬂcf@l) within the interval O(Qz-{m the Wilson ope-
rator expansion is uscd. In the operateor expansion we remein
only the unit operator and the operator connected with gluonic
confensate, The requirement for !7 < (Q2) in the interval at
hand to 4iffer from the operstor expension vscuum expectation
vilue not more than by 20% involves the restrictions to the
value of gluonic condensaie 0,04 gev? <,?;-;16-'4)50.12 gev® .
Anelogously, Tor the 3/’ ~REHON fémily it i3 supposed that the
cperator expansion is valid for the polarization operatorf!s
in the intervai «4m§ + 10 gev? < Qz( @<, In the operator
expension we remain only the unit operator and the operator

connected with gluonie condensate, The T'es‘trZutionq to th

;:sLD

value of gluonic condensate 0.0% Gev® <'<__§.(; "»$0.1 Ge¥
L 6 02) -!
follaw from the reguirement for ¢ in this Lnferva1
of Q to differ Trom the operafor exmans.on vacuum expectation
value not more than by 20%. The slectraonic widths of the ground

and excited states of & rf . }’ meann Tamilies ars calen-

lated,

Fig, ~, ref. - 12

@ Unersryr reopermvecros x MXCTePAMORTANLHGR dwanuxr, §98w



I. Introduction

. : d 1

The gluonic condensate ‘ii#hé? > is one of the basic
feature of QCD vacuum, In their classical work Shifman, Vainsh-
tein and ZQkharov[H]have shown that the value of gluonic conden-

sate is nonzero and have ohtained

2
(;—?Q vz = 0,012 Gev? N

When obtaining the value (1) the momentum methcd was used. Since
then in & great number of papersfz_j]there were obteined various
values of gluonic condensate significantly differing from the
value (1) of rer. ],
1n ret.8line QoD model with infinite numver of vector
mesone was construgted. This model describes well experimental
data on electronic widths of the kmown rescnances mfifjrimeson
familiea, Consider, for example, the ?/k -megon family. & vec~
tor resonances were observed experimentally, and ther the curve
R(s) becomes smooth, As wae shown in ref.lal, if the vectior
meson widihs ohey the conditions
2 . 4
.m: ___/”&-1 <§ﬂn 1: T4 4 ./H“_ .
starting from k=5 ( -Aﬂn ~ i3 the k-th resonance nnas , ,:
ita total widt@) then after the 6-th regonunce the function R{a)
will be described by the smooth curve and all the formulae of the
model ai hand are spplicable, The basias for this paper is the
Wilson operator cxpansion. From requirement thet in the validity

e ]
region of the operator expansion the polarization operator /7(52/)



2
must be cloae to formulae obtained from the operetor expansion
we find the value cOf gluoric condensate. The region where it is
X

required that n (Q ) ' mugt be close to the opera-
tor expansion formulee for the 7” - meson family is the
following: O < a'z {*® . This Q2 region is ~ 10 GeV:2 dis~
tant from the cut [/ . For the T -megon family we
shall also require that Q2 for which the operator expamsion is

. 2 .. ‘ /7‘[01
applicable be more than 10 GeV® distant from the cut .

Thig means that for the 'r-meson family we will require that
Q2 o0

the operator expansiom in the region - 70 Geveilge close to for-

mulae 7 6692) o Por the value of glucnic condensate obtained
from the family of f and r mesons we obtained similar va-
lues of gluonic condensate significantly larger than those of
ref, [1 1. Intial formule owing to which we hmve obtained all
results of this paper is the formula which comnects the electro-
nic width of the resonance under conaideration with its mass

o dA )
derivative Tz_‘& .‘For the f’ meson family

e _ _&,_z&m-t.) (5")/":‘) (

< 97 )

In eq.{3) and in the next formulae we use the notations
_ e ¢
@ _Jd M. 2 @) _ J S
= A =M A, = ra (4)
J”K ;K‘ ; x < , © d<

It can be shown[8] that function %g considered as a function
of variable K given at integer nonnegative X can be conti-
nued to analytical function % (K) ‘with the cut along nega-



3
tive ) ~ taking the values 8. at the points k=0,1,...
In this sense the derivatives (4) are defined, We have include
into function Rc peT all the corrections to o, in
perturbation theory., In the zero order in @, the function
Rcee)(“" is defined by the well known formula

© L <
R. )(5)"—",%@: v (37 (5

where V= ‘)1_.6/:"‘; (£ 4 m, is the c~querk mess @:775 .

Eq.(3) wes derived in ref. M £ rom reguirement of ssymptotic
freedom only for large k . We shall epply it for =il k. This is
baged on the fact thet analogous formula in nonreletiviastic

quantum mechanicse

o % JE.
1@ =g 5 T (5)

has for the considered inlg}potentials the accuracy of & 24 for
the ground state and of a parts of per.cent for excited states.
Eq.{3) can be considered as an ansatz which makes it possible

to describe the polarirzatian operator ﬂC(Q/ via the masses
of the known resonences sov that in the region of +the operator
expansion applicability /7 (& *)  wi11 ve slightly differ
from the operator expansion. Besides, using eq,(3) one may cal-
culate the electronic widths of the resonances under considerat-
ion which agree with experiment. The fact that it is possible

to do allows one to state that eq.(3) 1s applicable for small

k too.
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2. Pinding of Gluonic Copdensete Value from the ¥ -

Megon Family,.

Consider the polarization operator comnected with the vec-

tor current of charmed quarks

ol gitee T T e O 00p 5, T

where
¢ ¢ —
(x) =Cc J’ Pad
7 7 L
The dispersion relation for I7 ( Q / , Q =- ; is
written as
2 1 T &, )%
cca /:’- 2 4 . 0<
/7 ( 1272 a@f y. *+Q 8)

The dispersion relation (8) is written without subtractions

C
since, as will be shown below, the divergent part in /7 (07

cancels.
' In approximation of infinite number of narrow resonsnces

with the masses ./H‘  and electronic widths ,: the
function B (s) has the form

,ec (» 3%7‘.; j ’;gc.//&S(&-.l:)

K=0

(9)

ol = 1/137. With the help of ‘egs.(3),(9) rewrite eq.(8) in

the form

o



I3
P

R T s s T o P, )

¢, 1) 1 { < G )b
f (g)’?.zﬁ"‘aj 3o+ @2 Z St @2 (103

K=f 'K

Tranaform the sum in eq.(10) intc integral expiciting the Zuler~
¥cloran formula., We get

n<@d)= 11, “c@)+nfl “@%)

where

]
o~
o
A
)
N
2w
Ny
N
v
+
)
F%
0

2z}
.

, (133
W, (@) ’

¥We introduce here the nctat:.ons )
{rmf) J)ﬁ
Po-— 1
% +@
PRI CIO IR

o (@)= (B2

Repiacing of summation by integration was made stariing from

. ’C_4
K=1 but not from k=0, This is due tc thet the %



v grow with the nuzber (',' and the

formule apsears To be neffective., The point 3,
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2aznased from o-quarks “ms the for .,[1]

av a,/ (a [
cfxa T)/ )// C/? (Zf'/e 7_}},

-~ ol . i
oL+ L J,.,«-“-/
.

a [~ &

woere I Lo trze anlt operator

ey [ C - M
‘-é‘ 1] (g:. - /‘ - /—? {/cq_ ::/
- A - 4 . ~ ¥
@ /451 ,"" I Z ’

C(;, :,';3/0{&%/! /O(Gl/“‘-‘——""“,'
2 . S Tywr !

'y Qe N@-4

-

=

. -y i - ;
H ra - 2 18 ¥ m
* == O ”5*’/'4'%’? a= "=
-

7
T - - - e vy -y
Let un take the wvacuum expectation value from the or
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the

¢ p2)_ 1} %o Yo rmo i - 2w
= R Ar-ind i -l ~ f
Aﬂ {c/"g‘.z i;;,er 2 Q2 Z *+ 2z 4
4 [
(s -y
1 } LB)‘ _‘_..1;-—- W:: / far j’
*w’i' 0 - 3634 ¢ (17)

In eq.{17, we une tne notations

. AW u
u,:va(z-vcz)*sc‘/ ) u, =¥, (3-Y, )51 W, =

2 s r
a‘j _V_s_?_ilm,::[.a,___,:_

Sy qa+a’~ G4-1 -V, 2
Goarie ] _ v,

-V J 2
The indices 'wer% ig exrlained dy the formmula (13). At @ =0

~

o
EEN AN ]

[¥]
[N

o bog b
T 29,(15) tages the form

{ . E] 2 o < Z
<45 Gi‘)})(@)_>_?<:3€ ) -,

Py f) rsa
1 1 ¢ Q 1‘1‘/4/

r
Sonazquantliy, the termg ?/'Ql in tihe l.he.szide of eq.it

cancel and we oDUain thie equation

2/ \ L ca
Eoellines tone ez /’2}‘ 2t (:-‘?f i ototn audeEz of egl. (o}
N B % g s - S\ r +_:'~ -
P ~V__;.; ,\ - -——-"'z,.& 5¢ MJ.{&”I:/I)r” z 5:. 2(1
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vhere
B v, (3-V, ) 30 .+
A = T o 2l Y
F= 5”(3 ity ) 7

Yy T g, 2
< (y"":)l%r‘:}

In 8l1] the sbove formulae the nonwritten texrms are omitted because

of smallness of coefficients at thege terms. The parameiers Z,
& t2) (3) ) iy 8)

27 8 . T AT, T, R

in & way that the l.h.side and r.h.side of eq.{16)} were maximally

were varied

cioge tc each other. The value 5 ) is found from eg.{20).

It should te teker into account that the masses of neighbou-~

<
~

ring mesons 'Ma (3.096€) and JIJ {4.03) are axpressed via

varied parameters, we consider here only the mesons whickh are in

g-atate iy (5} b
(1)+’L_5‘1)__}_5“)..-,1. 5 )z 3, 418, )

B2%, -y 3t o < 2y 120 L0

= (s 6

M, =V D, 2 4 .3) 4 ) 4 4 / L c )

) 2, Ll T Y

’J':Ln” trhe parameters we required that the values ch and

M

3lightly differ from experimental mass values. The error

3
in the calculation of 50 )‘l is of order of the
t
largest omi-tted iferm, i.e. ;2"0"'; e ) .
(¥} W) 2
For A, the estimate was 3, " a 10 GeV .
The value 50) may be calculated by two methods: using
eq. {20} and using the formula ;
5 e
W_ ) @) 156) 45"’) 2% 2 /
S0 =h oA ‘ 2y * a0 7 (24)
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This term cancels with the term at the unit operator in the ope-
rator expansion. Repeating arguments of the preceding Section we

obtain instead of eq.{16)

Ané@Y=<2e'>pa’) (30)

The l.h.side of eq.(30) at <> 0 may be written as

Uu 24 iy
pnt (o= £ ,;._am ST
8“" 3,+Q7 5 + Q7 0
L4} £33 . RPN, ;
-5 W~ ia P =W ___:Z_N.. },.!b/", - {31}
+ =W, Y, + \ o
12 7210 39240
ir 2q,{31) we use the noteiions
2 3 g '{,"/‘ " o j L
R } . =
ZAK = Ve LY j K. !
’ %
W, = Ui/, e 8 ) (22)
2o Cvarrdde L 2 fBLNG s pGmay
. S -4 ¥ £ -V 7 v -V,
Lm? w} i va -, 4
4 amg
) ’;‘:n‘" (33)
o=+ "g"’r—z
i¢aco
- -—‘i"’ié . W foxr the function F there is the formule
i JTEoT -y
1 +v, {3-a \f&"t[‘!ﬂf +@ v, V-
- balr¥a _ J ¢ arete 4 ¥ X

1
r-
Fraa L 2-v oz F—1
-1 L 2 --QZ \17'";"‘@1_‘ {34)

5q.(34) is obtained from 2q,{33) by analytical continuation.
‘0 L

Formuls for PCQ) at &° >0 is obtainsd from eq,(15)

) 2,02

sy replacing m > m, . At ~Ym, (@0  4ne runction P(u?‘z/
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is obtained by anelytical continuation and can dbe wriitten as

pead)=_ 2 3(ar)(a-1f o _ 30 - ;_}7

qea* a
2
_ - Q2 . - @ . (35)

Yt +Q

E:Lgh ggrameters s s“) ’ sgﬂ (2) (33 5%") ’ 5;(35) ’ ag”

wereYso as to achieve the most cloueness of the 1, h. and r.h.

sides of eq.(30) in the intervale4 g + 10 GeV™ < Q <oo
This interval is chosen such that just as for the -meaon

family it would be distant from the cut of the funetion /7 [az)
by 2 10 GeVZ .,

In this intervad there is analytical freedom and operator
expangion. When varying it was zequired‘that the following 7
equalities would be fulfilled. The value

-ma = ﬁ: where

o &) 2) ¥, 2 -=3, +;=
8,=8,~ 28, 4—15’. --3’5‘2 -"'"55.1 /8

would be close to Jﬂ'ouf n 9,46 GeV;

The wvalue

M, =2y

» whexe

S ) g ) g B g ) s )—1-5 “om)
would be close to JHygco - 10.0234 GeV;

The value /ﬂszﬁl s where



e

AN T T T LN T R S T T e e st e

L v e e S e ey & S, S T Yy evpnet ¢
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) 4 ) 14 ) o) g ) g )
= 4, L3 4L Ly 2L
By,=8,+8 +_z % Yg "t T % 0% T Fxpt (38)

would be close to M = (10.5774C.004) GeV;

The value -/’f,,, =3 , where

s
) 5 ) 6 )
i iy ) 2 e g
A zh w23 w78 e Z5, FEY, KT Y 47T e
‘/'-z+ -1 JC-Z 2 Z 3 .4 /5 > v
wauld de cloae %o ‘/,",".—?.F,'/? = 10,850 GeV;
7, _IP‘
and fne walue Jﬁ:--’- T woere
€3 g L2} g :3) I v) oy /(:’)i &/
Lz A 4+ I S T A Fom g, #2757
g o J%z + 7 22 -!‘Z 4 T3 3

would be close te ‘/nggf; = 11,019 CeV.

1<F
The value - may be ocoisined using the eguet.on
P , oy 2} 4 RSP
Uy +U, ~LB, U, +=U, - et e S 4
2 17X 2 L s 2 2o T 30295 T
31}
which follows from the requirezent of absence of the tarms
€,n2)

-, = 2 / N
1/Q° at 3¢ e in A7 ‘0/ . The zame valus can be
cbtained from the formuis

hY EY Y ra” }
LXF {2 £y L4 (&)
%J’.—_ﬁ u"-.?.t /+ "fx“) ¥ _}'_-i S,
© ‘i “2 < 7 ~3 7 7'3 2, 72 (42;
4 > 5 2 3 PO (1; Y PRI
¥hen varving 1v v&5 required that for s ybteined Trom ezs,

)
{413,(42}) close wvalues would %e obrained.

The accurscy of 811 ithese formulse 1is defined oy e ne

.
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lected term with 31(7) ar 10 "ueve. Anmlogously, it was required
that the varied parameter skn would be close tc the value

——“—6(*) Fi 5) 4 L8)
-]

¢!) 1) e Fa
2 T2 2T sy 2 (43)

) z ,€3)

Frow requirement that the l.h. and r.h.sides of eq.(30) wouid
differ not more thean by 20% in the interval -4 mg + 10 GeV2<

< @2 { 9©  there follsw the restrictions on the value of gluo-
nic condansate

_ & 2
c.05 €T (T E>

e

LA
L
15N

N
[od
<

(44)

The value of gluonic condensate was determined by the formula

< 3 . o . RV .
e 211;,:15“0%"'7‘4‘54*2’(""‘) O 2

5
) . ®) ¢
4 1 2 __ (A, U . U
+; %2 z'i':?(l’iwi) +;20 (2% ) 30240 "2 't) (45)

At the magnitudes of varied pesrameters
’ .
m, = 4,544 Gev, si1) = 9,032 gev? , s’ 5,053 gW?

{2 « —2.14 Gev?, 957 = 40152 Gev? , o{H _3.598 cev® (46)

Pl

o83 = -5.318 Gev? | 5£8) = 10 Gev?

Z
the value of gluonic condenaate is <;—=-§ > = 0,056 Gevt
and the difference between l,h, and r.h.sides of eq.(3) in the
interval ~72.6 Gev’ < Q2 e does not exceed 15%. The

ratio of the r.h.side of eq.(30) to the l.h.side with Q2.

Srowing tends fastly to unify {Ses ‘grapk (2)).



Making use of formuiae (36)-(46) we obtain the mass values

A, = $,4542 GeV, M, = 10,0232 gev, ’”5 = 10,5767 GeV,

M, = 10-855 GeV, Me= 11.384 GeV

and of the values

(sf)”)m = 11.477 GeV® , (sé” dgp = 112905 Gev

The value (31“) Yp3 = 9,024 ge¥< is close to the value of the
parameter s%” = 9,032 Gev? ,

Por the values s(” and 521) there are the formulae

t4) <2} ), 4 cs) PR, DN ) 4, c6)
53 =5 +5.£ e 654, +.zy 2 +i,zo %

) ) @) (3) ¥ ;___"*') 5 «) (48)
8, =3 +d8, "+2% +3’:, +3% - 5,

At the magnitudes of the parameters (34) we obiain

(1) z ) g '*d
=H¥8F VT M =B 225 G
3
¢2) 2 ) ¢ (495
5, =hA/8ET A, =2 20355 Cou '
Zm,

4. Light Quarks

Conaider the polarization operator ”I(j / connected

with the vector current of light quarks J (<)

L‘j.‘ xe ‘4 <OIT£J (—") ”( (c)}/ﬂ) (7;',-7& a(a?

(50)

]
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where 2 o -q2 and

— P
I G2 LT )y ul)-d Y, 4
P )= A (R ul)
/g } 1[ / / J
The ilsnersion relation for /7 (01}
@0 (I=L), .
LJ

7 A jb
n{uzj:-‘é’ R ’ /51
: 5+Q.l 153y

127
4 -
¢ T=4des)
in :iie model at hand one may use for f? L =
y (X=X f/ e, 3
eqs.{8) snd (3} replacing ch (o)1 R [yl e 7 2 .
(1

Substituke into eq.(51) the function R** * V) defined by &g.

{(8) and =xploift formula (3) and the Buler-Mcloran formuis, ¥e

Ca g L S.+@F B3 v@" a’mnmf
<) (£)
PNy ey 4 (52)
--_S s+02 “ 7 A 9% 2 L8, 87 5

("‘-“"))

In 2q.{52) summation ‘s replaced by integration stariing from
¥=1 and All nonwrliten terxms are neglected, Thiz zan e dons
since s, « 2.89 G@V2 s L.®. LY im mignificently sma2ller than the
paramater e, for the famiiy ;’V and V .

The orperator expansion in this cese alliows one ic write zhe

" g 4 .S . S
L/ 3 a .5-1,« el Pok-]

whese
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-
q =2 43
¥ 2 s+a‘* : (54)
(mfﬂ’)
2 = 0 (55)

C, = f 012 60> + £ (m, cofidfo> emy <clddp>)

C¢ =- 74, <ol(wr yt u-/a’,)’f “/)%lo> -
5T iEy *"uJa’ f‘J)Z F 4 3l0>

g=w 5
At Jarge Q? eqs. (5"1) and (52) mugt comr'i&e and therefore we 2xpsnd

(57)

eq.(52) in 1/Q and equal the terms of one &nd the same order in
1/02 in eqs,(53) and (52):

5(12 8, ¢+ 172 s§12 1712 5§2) =0

2
{1 4 172 S$ - i/2 313(”-1» 1/12(a, 5(2) + sg‘l)), A,

O [s]
2
' 1
55 §"- 113 83 & 12 625" - 1712028 4 20,31 ) m ag " (58)
2
-32551) * 1/431 1/23 (1) + 1/12(91 (2) + 335 ) + 302 s(1) Y=g
- where A, .37;4(‘ .

Let us use the first of eqs,(58) to ﬁnd 3(2) After simpla

manipulaticns we get

(31 -8, )5(1) + 1/12 5(1) - 1/23? + 14
2
(81 - 5213(1) + 1/6 s 3(1)’ = 2/3 a':,’ - Ag {59)

(a - 83) a(’) + 1/4 32 (1) = 2/3 sg - 1'6
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Bxcluding sﬁ’gnd a%” from eqs.(59), let us express A  through
14 and ‘8

A

- 53(51-‘/&9? 8 (51+150)A _2_ A
6 12 (2n+8,) 25, + 5, 1 uthe

g (60)

Neglectiny the last term in (60), substituting §,= ”’sl ,
) 2
ms, « 0.77 GeV, /§L=ms, v ﬂ'$4 » 1.7 GeV we get
1) At <-°%?- %> = 0.04 gev* ¢ = -0.0010 cev®
P
2) 4s <PEFE™> 20,056 cev? g = -0.0022 0e¥®  (51)

3 At ? Gl} w 0,12 GeV4 06 a2 -0.0072 GeVs

The value C¢ obtained with the help of facterizeiion hypothesie

1]

and vacuum insert ™ “is equal o

- _ 6%~ 5 2
(Cb )w,z" 81 7oty <0 {77’l°>l 7.9 107%ev®  (62)

Comparison of the results {61} and {562} shows that ithe hypathesis
of factorization and vacuum insert gives an inceorrect resuli, Fae

accuracy of this hypothesis was analysed in ref.('ﬂ. It us find

frem #9.(59) the parameters sé” and 351)
3

) [N ) 2

3 = (M +28A A tun)
1) < m'}'

-&‘ - ﬁ[al '?'.2'46( "'2 (61 "50}'5‘, J {64)

) _ :) :
The values of M x ZJI,< are given in the Pable.
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R
Substituting da ("‘s ) = 0,39 and d,('\;,')- 0.27
et
we obtain f; « The compaiison of the calculated elect-

ronic widths with the observed ones is given in the Table.

I wish to thank N.B.Voloshin, V,A.Novikov and M,V,Terentyev

for useful discussions.
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Sanparison

Table

rel:
values

¢
of emloulated valuey of electronic widtha f—

4
A The

with experimentael

K eng ror ¥, ’/ . S> -meaon faulies

’,.,u,.,,,,,, rass lect -M::)/fé'tv’ ,;ef‘lnu(_ﬁ"i\/ (I:ee’&x P

R B het [ REEETRN: T ,{iv
#,  {30e8.eto.a |o,068%0,0[0 {0,568 | u,58 | 0,66)4.13| 4,10 {4,57 |4 AL EOBS
y 3666.0%0 1 10.243%0,043 (0,44 | 0,46 | 0,42 {2,811 2,91 12,63 | 2,I5%0,21
! f,*_ 1709.930.5  Last3 0,26%0,05
Vadll ESEULETY 52510 0,30 { 0,26 jo.s211.94}) [,60 iL,98 ]0,75%0,15
¥, tioaley 7% 20 0,77%0,23
VAR REFEIAS 43420 0,47%0,i0
1A 980, 3%0.2 10,05280,003  J0.57 } 057 | 0.60 §0.99 71 0.99 j1.02 | 1.34%0,05
V 10323.350.3 ju,044k0.009 {0.45 | u.45 | 0.44 {0.631 0.83 {0.62 |0.60%0,04
V. |00, 3% 5 | 0,02050,008 | 0.25 | V.24 | 0.2410.55] 0.35 }0.35 |0,44%0,03
1’ LLofs ot 8 {aate 0,23 § 0,23 0.23{0,33 | 0.32 10.33 {0,24%,05
Ve | 1owasts Lutis 0.34 | 0.3 0,34 0.50| 0.51 10.49 | 0,31%0,07
Vg | Livisto T9ELE 0,13%0,03

Wty 1535 Lou? 1,10 1,2016,821 6,99 (7,63 |6,9%0.3
¢! et PRIIANE 0,73 | 0.7 0,58! 4,46 | 4,29 13.56

ne & At 1 Mo, o ey, YT S e o B, e e g e &
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I. - The set of parameters ixn GeV

a} for the \,V -meson family

5, = 1,323, =i'd3.266, 3827 - o165, s{) w0.622

{A\ N -
o4 ) . 3.75_;) ':-gs’ = 16,56, 5.262 ~15 8t this set of ihe
parameters (;—3 &t > = 0,03882;

o} for the J/ -meason family:

my, = 4,584, 3§1) = 8,961, 5%1) = 5,157, 352) »-2,036

I ’

883) « 3,789, it a-0.727  883d-2.265, s$87 = 9.747
2 2 , o2 2

at this set of the parameters <;?Gz> a 0,053;

2) for %a=e ? meson family ('.t_bé"l) = 0,04,
w

II, = the zex of parameters in GeV
a) for the ¥ -meson femily:
VIR : ~ 2
'1) - 3.387 4 6271.411, S.g'l) --0-655

X (

1 7y B4
35% 3,381, 377 = 7,072, s§6> =-11,71, at thie set of the
parame ters (‘""’3’ 7= 0,0562

%) for the .}/ -mesen Tamily:

m, = 10544,  si's 9,032, ai') w5.053, eld.z.1s
(33 . qen Lt (s
s,_;')t 4,152, 24‘) =-3,598, sé‘) 25,318, 8§6> e i,
at this set of the parsmeters (:3 & “> = 0.0567.
2} for the < -gegon family ’d”é > = £,056,
1I1. = %the set of the paremeters in GeV
a) for )V -meson family:
IR
5, = $o277, 83V = 2,07, 232 ast,057, 83 - 00737,
~&4) 2 (\5. -
3770 ==3.204, 237 = 14,82, 288} w5 052, at this set oF
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the parameters (%.9 @z> = 0,12,

b) for the ‘r -meson family: m, = 4.53, sgn = 8,917,
{1 w5.028, 852 w2.295, 9577 = 4087, $(4)° 0936,
sgsl -3.962, sé6l 8.45, at this set of the pargmeters

<§_’- Gz> = 0,1,
ol 2
c) for the g -megon fanily (;’G > = 0,12,
[ XA Z¢ ec
#hen comparing [ and [, with /: oz
vy 1 e 3 ¥
and f;ﬂ_‘"' for the f ~megon family one shounld substitute
et es 3 - €&
r +2-/
ch/: > iexp o iexe a (2,3540.31) keV
I "‘3’1;' fé'l;u,a s {1,33¢0.37) keV
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Graph I,
2 .
. ANS(@ )/4 %_a c*>p(a’)

L

i i 4 2 A N i, P 4i L o 1 1 \az

© 2 ¥ ¢ g 10 0 v Yo Sp €0 % %o Jo oo

A CYEL “@)-11, (@)

c az
ﬂ ( is the polarization operator connected with the
¢, .2
vector current of charmed quarks. ﬂo (Q ) is the free
F]
polerization operator, (%{35 >P( Qz} is the gluonic con-
densate contribution into the mean wacuum value from the operator
expansion (14). .
o pd
I. - the set of parameters Ia (see the Table) <f"€ > a
: . =0,0382 GeV*?
II~ - the set of the parameters IIa(see the Table) (‘;:-iG:)-

III- the set of the parameters IIIa (see the Table) (%’53-
= 0,12 GeV?

T i
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Graph 2.

Jnfe) < > pea’)

1.2
4_1J.
i

e e et e

04 4
0-8 -1

" A 'y 1 b

-80 -30 40 ~5¢ ~48 -0 -20 - O AP Y§ ¢ B0 igo i&"z

¢
Ang (QI}:: ﬂ‘(@i)- fl ((?z)

87n2
n (G} is the polarization operstor connected witn the
£,
vactor current of b-quarks. /70 Cﬂ] ig the free nolarizstion
. 2
operator, (%ﬁéz> P“?} is the gluonic condensate cofiki-

ribution into the vacuum mean value from the operator expainsian

(1) (c»6 )
I - the set of the parameters Ib (see the Tabls) (“:.!3.5?2}-
‘W

« 0,053 GeV
II ~ the set of the parsmeters IIb (see the Table )} (;—’3 ¢ .

L] 0.0567
IIl- the set of the parameters IIIb (see the Table) (;? GJ'>-
- 0.1 GV}

e
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