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U3 doknaoda [.B. LLlupkosa
Cronerue bBboromarobosa

lNomHume:

Jlroboe 0eno Hy}HO Oenameo Ha npeodesne CB0OUX
803MoOXcHoCcmell.

U He padu deHez, a padu Kayecmeaa.

N60 monbKo Kayecmeo npudaem cmoica Baweli
HCU3HU.

[Mapk [llazan]

Borosmo6osy — 100

~ p. 35

Huxonan Hukonaesmu

bOIOJIIObOB

COBPAHUE HAYYHBLIX TPY/10OB
B JIBEHAJTLIATU TOMAX

Kearmosas meopus

Tom X

H.H. boromoGos u J1. B, llInpkos

Beenenne B Teopmio
KBaHTOBAHHBIX MOJIEA

[ononHeHue 1. PeHopMm-rpynna
Borontobosa 50 neTt cnycTt4d

5. Penopm-rpynna Boroso6osa 50 aet cnycrs 691

5.2. Anaautuueckasn teopus sosmymennit B KXJI. Monudukauus psna
JPHH BO3MYLLEHHH, BLIMONHEHHAsi METOAOM PEHOPM-TPYINbl, NO3BONSET Yay4-
Th CBOHCTBA pasJiokeHHsi B yabTpadHoseToBOH 006AACTH, OAHAKO NPHBOAHWT
#eH3HUeCKUM 0COGRHHOCTAM.

Tak, 8 KXJ1 cymmy onHonetzneBbiX yabrpaduoneroBbix (YP) norapudpmos
% «HHBAapHAHTHOTO 3apsifa» (57) 06LIYHO 3aNHCHIBAIOT B TEPMHHAX

ay, - |
1 +a,60In(Q?/u?) ~ Bopln (Q2?/A2)’
11 -2 3
Bo(ny) = —4;!/

ctabHoro napametrpa KXJI, onpesenensoro wu3pectHbiM obpasom: A =
1/(2au0)
pe "/ L

nu'_lh(Qz) =
(70)
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Ararmruvecxan reopua sosmywermsi (ATB)

Metop peHopm-rpynnst (PT) umeer (pyHAaMeHTanbHYHO porb B CTPYKTYpe KBAHTOBOM TeopuM Nonsa 1
ceroAHA KeaHToBoxpomoauHammueckuid (KX[) aHanus npoueccoe Hemelcnum eHe PT meToaa.
TTpumeHeHue metoaa PI moaudpuumpyeT psasl Teopum sosmylienuid (TB) KX, 8 cooTeeTcTBMM €
obwmm npuHumMnom Pl MHBApUaHTHOCTK, ynyuJwas ceoMcTea pagoe 1B B yneTpaguonetosom obnactu.
OpHaKko, B MHPpaKkpacHoi obnacTv MHeapuaHTHEIW 3apag KX npuobpeTtaeT Heguamueckme
ocofeHHOCTU: B NMAMPYHOLLEM NOPAAKE - 3TO XOPOLUO M3BECTHLIM «MPU3PAUHLIN NOMHOC ».
YUET cneayrowmx MHOrOMeTNEeBLIX NOMNPABOK 3TUX OCOGEHHOCTU He YCTPaHseT.
CyliecTBOBAHME TAKOrO poaa HeU3MUYecknx 0cobeHHOCTe HaXOAUTCA B KOHPIIUKTE ¢ OBLMMMU
MPUHLMNAMM NOKANBHOW KBAHTOBOW TEOpPUM MOnA.

TTpobnema NoseneHUs TAKMX HePU3IMUECKUX ocobeHHocTel xopowo ussecTHa u3 K3[. Pewenue,
npeanoxenHoe B pabote : H.H, Boronroboe, A. A, NoryHoe, [1.B. lupkeoe, XX3T@ 37 (1959) 805 & pamkax
meTopa P, coctoano B HANOKEHUM AOMNONHUTENBHOrO O6LWEero Tpe6oRaHUA QHANUTUYHOETH,
BEITEKAOLEro U3 CNeKTpansHoro npeactasneHna YenneHa-Slemana, ¢ npuseseHmnem pesynetata K PI
MHBAPUAHTHOMY BMAY. B nonyuaemom TOUHOM OOHOMETIEBOM BLIPAXEHMU <MPU3PAUHLIM NONKOC »

Y aHanMTUYeCcKoro uHeapuaHTHoro 3apaga K3 otcyTecTeoean, Kpome TOro, BO3HUKANO KOHeYHoe

npeaencHoe sHayeHue (3m), KOTOpOE He 3aBUCEnNo OT 3KCMEepUMeHTanbLHoro (@=/137).

Metoa AHanuTtuueckol Teopuu Bosmyweruid moaepHUsUpyeT nepTypbaTHUBHEIC QMNMPOKCUMALIMM
KX, oceoboxnas Mx oT HEPUIMHECKMX OcoBeHHOCTEM M Aenas cTa6UMbHEIMM K MOMPABKAM BBICLIMX
NOPAAKOE U BLIGOPY CXEMLI MEePeHOPMUPOBKM, COXPaHAa npu atom P uHeapuaHTHOCTL.

ATB = (TB + PIN) + Q?-aHanUTU4YHOCTb

Tynpament ana cospaima ATB Gurn sanoxen 3a 40 ner po eé cospaHma.

F
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_ Cosparme ATB

1996 roa Omutpuin Bacunbesud npeanoxun npumeHUTb naero NoCcTpoeHue UHBAPUAHTHOrO 3apsaa
B K31 ana KX Wropro ConosLiosy nocrne ceMuHapa, Ha KOTOpOM NOAHUMASICS BONPOC O BAXHOCTU
COXpaHeHUs NPABUSbHLIX AHAIUTUYECKUX CBOUCTB UHBApUAHTHOrO 3apsaa KX 8 Esxknuaosori obnactu,

npu nepexope B o6nacte MuHKoBCKOrO (BpemeHUnoaobHyro ) * AP v
as (Q7) = ag (9)

4z ¢ p(o)do (Q*=-¢*>0

By o o+ Q° 0151 e8KAUO0B0U 00IacmuL)

(npeocmaenenue Yennena — Jlemana)

2 (Q7) =

p(c)=1Ima, (-o-ic)
Nuavpyrowmn nopagok (LO):

T N 4r 1 1
plo)= (0 Q = + ) ) (LO)
(o) |n2(G/A2)+7Z'2 ( ) B, In(Q2/A2) 1-Q%/A
coxpaHseT NpaBUSIbHbIE
Y& aHanuTUuYeckKue
ACUMNTOTUKY CBOWCTBA U
2\ _ Ar 1 N& npeaen
Opt (Q )_ 2 2
ﬁo In (Q /A ) CuHte3 Pl nHBapmaHTHOCTU N Q2 —aHANUTUYHOCTbL
NPUBOAUT K aHaNUTU4YECKOMY MHBapuUaHTHOMY 3apaay 6es3
ﬂo =11- (2 / 3)nf nontoca n ¢ KOHeYHbIM NP 3HauYeHueMm.

OtfPT (0) =4x1 B, (aEPT =14 upun, =3)

* Obcyxaancs Noaxon Ha3bIBAeMBIM BAPUALIMOHHOW Teopueit BO3MYLLEHUM.
!! aBrycra !8!! 6




Bonpoc:

cneayrowMe NOPAAKM, KaK OHW NOANPABNAICT NpefenbHOe 3HAYeHue?

4
Oreer: a,, (0)=— BO BCEX D.V. Shirkov and |.L.Solovtsov,
ﬁﬂ nopaaxkax «Analytic QCD running coupling with
finite IR behaviour and universal

YHUBEPCATIBHOE 3HAUCHIE, B TOM CMbICNE, alpha_s(0) value», JINR Rapid Comm.

UTO HE 3ABUCKHT OT NOPAOKA PA3NOKEHIA,

TOUKK HOPMIPOBKIA (UNK NapameTpa Agep), No.2[76], 1996, p. 5; hep-ph/9604363;
a onpefienseTca TONLKO KO3MPULIMEHTOM, Phys. Rev. Lett. 79 (1997) 1209.
CBA3AHHBIM C OGLUeIA TPYNNoBOA CTPYKTYPOIA
NarpaHKIMaHa. B nrobom nopaaxe (1)
I,S LA I T T LA L LI T T T ¥ i ]. s dﬂ_
R . ] AV (0 )=l (0 = Im . (-o—is
! ;._.'E\ IB 1 (9) o HJJ+Q (- )

HET CUHIYNAPHOCTEIA
yHueepcansHaa ME ctabunchaa Touka
ATB -> TB npu Gonbwmx Q?

HeT ACNONHMUTENLHLIX NAPAMETPoB

‘;‘HTB{LL{}
[’}[] i i 1 1 " L " i L i i i n i n i i k
[HJ 0.5 1.0 1.5 2.0
Q9B
\ 1 1
Cpaenenne noeegeHErA B 5 ATB mmaprmn‘m:—mm:ug4.}(jg) - - 25’1111L—|— T (52(111 L—-InL-1)+ 52)
B PA3HEX MOPANKAX pasmomernd. ([Ipu obmed Hop: fBOL G L BoL? \ 5 Fo
HEQE:MZ‘?:I' 1 Bl 3 5 9 1 8132 B‘g
—— | {-In" L+ -In"L+2InL— - ) —-3——FInL— |,
T ogira Lag R S B2 20|



~25 nter ATB: crarucruka

v' Camasa uutupyemas us pabot

D. V. Shirkov, I. L. Solovtsov,

“Analytic model for the QCD running coupling
with universal a; (0) value”,

Phys. Rev. Lett. 79 (1997) 1209

CI=486 ( 20 ner )
CI=562 ( 25 ner )

Theor. Math. Phys. 150(1) (2007) 132-152

. . . Take care of Principles and
“Ten years of the Analytic Perturbation Theory in QCD”

the Principles will take care of you.

Cl=132 D.V. Shirkov, I.L. Solovtsov
| Tlocnepnaa pabora OB (2015 r.) ceasana ¢ ATB
Cl=48

-&mﬂ (sz = Z{:n [am(gz)]” — Zﬁn-"ir (QE) HecTenerHan Teopua Bo3myLieHMIA
- y J [ J
TB ATB
!! aBI'yCTa !U!! 8




Larnvresiwme ripogsmwxerve

TTony4yeHo BhIpaXeHUE ANA AHANUTUYSCKOrO MHBAPWAHTHOrO 3apaaa B ofnacti Munkoeckoro
K.Milten, I.Solovtsov, "Analytic perturbation theory in QCD and Schwinger's

{xAPT (5) = i J.E € connection between the beta function and the spectral density”,
M B . o Phys. Rev. D 55 (1997) 5295.
o
APT 2 17 do TTpaBunbHLEIE GHANUTUYECKWME CBOICTBA MHBAPUAHTHOTO 3apafa B
a, (0)= ; p(cr] eBKNUA0BOIA 06NACT NO3BONUNU CAMOCOT NACOBAHHO ONpefenuThb
o WMHBAPUAHTHLIA 30PAL B MUHKOBCKOIA (BpemeHunofoGHoi ) obnactu.

@ (0) =0 [ 2 o () rlosoe
E A ST u(‘g"'Q:) M O CamocornacoearHLIA Nepexon

Leading, order Essommice ¢, () U MHFKOBCKIG @), (5) HEBAPHATHEIE 33DATH! OTIpeTETOTC

Euclidean region COTTIACOBAHD, OHH CEOOOIHE 0T HedHIHTeCKHX CHETVIAPHEOCTel H He COTepEaT
. (Qﬂ] 1 j'mﬂrg olo) 4W[ 1 f'\.z ] HOBBIX MapameTpo. [Toqo0HmME cBOHCTEAME unmameﬁm@mm.
E - 2~ A | InfO2/A2 2
T o T+ Q Ao LIn(Q</ }' - @ (ﬂ) a,, ([})_
Minkowskian region o
1 ™ da dar L 1 e dz >
ani(5) = ﬂ—/; plo) = Bom an:u:-.::sw{,m”.tr an (s) = =3 A o ( z'}.( )
- 2 ptan Lein -
Borr arctan = In Az &
<)
A. Radyshkin, Preprint JINR E2-82-159 (1982) t-channel s-channel
4r 1 {i} <
“ ar:?“'"r:ﬂ:;h( 5 = (Z)¢Qj )zam v (5) “
‘ = * : Minkowskian <= Euclidean




The main object in description of hadronic part of many physical processes is a I1(g?)

I1,,(¢°)=ifd*x ™ <O|TV,(x)7,(0)" 0=
— (q'ugv o ggvgz}n(qz) 2 If;;‘ — y_rjyﬂw.f
It is useful to introduce an Eucledean characteristic, the so-called the Adler function

2
2 dH(_EQ ) ‘ Q1 — _qz = (0 [in Euclidean
dQ (spacelike) region]

D(Q*)=-0

The integral representation for the D-function is given in terms of the discontinuity
of the correlator across the cut

L% d 1
D(O?) = QEJ ds — R(s) = R(s9)= ;11111_[{3)
0 (5+0 [in Minkowskian
To parameterize R(s) in terms of QCD parameters a procedure  (timelike) region]
of analytic continuation from Euclidean (s-channel) to Minkowskian (t-channel) region is
required. The perturbative approximation, in which the running coupling with unphysical

singularities is used, breaks the connection between space and timelike quantities.
The APT leads to a self-consistent definition of analytic continuation.

The perturbative expansion for the D 1s started as .D( Q:} ~1+a (0 7+..



R-D self-duality presentations

| 2 I | e d
aled — ?[Ej L M(HR(s)  a' = —[fj D E()D()

T ) | s 3:&'0?

1 i+‘ifdg o 1 u"fl +4m2/t — 1 :
Et) = —— — M (—2z). f:;-(?‘.} =— | = ;
2 z 2 V1+ dm=/t + 1
t—ie
1 5 T 5
x- 1l —w Am=
M (s) == [ dx— — N
2 X +—x)s/m" 1 +w \ 5
3 | T l 45 D’:.:
10 i | | gras) f [
- Z1 1 k18
R N &!”I vt‘..: ..u_!'__ i
A t
- _,‘.r’ p | . O (GieV)
! "#l | (IR 1,35 (1] 1.5 2.0 2.5 3,0 3,5 4.0
" i 10 0’
V3 [Gev] From F, Jegerlehner (2008) data

The D- function defined in the spacelike region is a smooth function without traces of the
resonance structure and one can expect that reflects more precisely the quark-hadron duality
and will be a convenient object for comparing theoretical predictions with experimental data.



T Analytic approach (APT) in QCD

PT approximations breaks the analytic properties

APT = PT + RG + ANALYTICITY
v

Kallen—Lehmann representation

APT ->leads to correct analytic
properties

APT ->improves convergence properties
APT -> gives RS stability results

APT -> gives stability for HT values
Ide a: and so on.

« Approximation (initial, convenient) breaks general properties
« Representation, which accumulates general properties
« Restoration of general properties => improved approximation



ITpumep

R.S. Pasechnik, D.V. Shirkov, O.V.Teryaev, O.P.Solovtsova, V.L.Khandramai,

Phys. Lett. B 706 (2012) 340 —
o ys. Le (2012) (CI=51)
1 [ g,/6
0201 e PT NLO g
i ) _
o46f ~~ PTN'LO
[ == PT NLO
0.12}
o8 X
: * JLab Hall B (CLAS EG1b)
I e JLab Hall B (CLAS EG1a)
004 - # v JLab Halls AB E94010/EG1a -
- Y m SLACE143
[ E L ! L1 1 1 1 1 1 " f f L | f 1 ! n i
00 / 05 1.0 1.5 2.0
~0.25 GeV* Q% (GeV?)
Order Q2.in M4 GeV? X2
APT allows to describe 5 0.5  -0.025+0.004 0.80
data down to low values
of Q2~0.25GeV2and 3 0.66 -0.012%+0.006 0.59
gives stable extracted 4 0.71 0.005=%0.008 0.51

values of HT coefficient. = ATB 0.47 -0.043+0.002 | 0.82



CXOqUMOCTb

1

ron (@)= [o? (0 @) -0 (x. @) Jax = &(1-a, (7)) +3 22

) 6 — QZI—Z
(A2 9
Flp n (Q N oo) = ?A
ApP(os) = craX =0,3180a: +0,36302 +0,65203 + 1,804 a4
, Jl,f &hlB S INIJ'LIOI ]
0.8 Ak k=1 ’
0.6 | .
0.4 |
02 | =2
. @ =3 k=4 |
D’D T ! | y T BT __
0,0 0,5 1 0 1.5 2,0 2.5
O’ B’
APT

LO ~70 %, NLO ~ 20 %,
NZLO ~ 5 °/o, NBLO ~ 1 %.



PT

_ 2 3 4
Ag (065 ) =05 + 08 + 305 +C 00

Ni(Qz)' LB Ni T T T
06 0.8 .
i 0.6 -
0.4
i 0.4+
0.2} i
0.2+
/=3
0.0'.' OO|||
) ) 0.2 03 04 05 0.6
Q" (GeV’) o
S
v/ The fourth term becomes greater v/ The fourth term becomes greater than
than the third at Q2~2 GeV? the third at ag~ 0.35 and than the second
at ag ~0.45

At Q? <1 GeV?the dominant contribution comes from the four-loop term. This situation may
be considered as an indication of the transition of PT series to the asymptotic regime.



0.25

[— = & i 7 i

I 4y 3

- A(g) e " i
0.20 - / Exact. -

, // -
0.15f /’/2/ _a#”
0.10 _ /// _#* 1
0.05} 7~

[ g 1
000 . 1 N 1 N 1 . 1 . Il .

0.0 0.1 0.2 0.3 0.4 0.5 0.6

CpaBHeHUe C TOYHbIMV OTBETOM
025 [ T T T T T T e 7 |

| /

- A(9) . .
0.20 — Bj Exact.‘:
0.15
0.10 |
0.05 | _

[ g
000 s | M | . | . | . 1 "

0. 0.1 0.2 0.3 0.4 0.5 0.6

CpaBHeHue C nonpaBKoW K Bj

Integral model C(g)

[D.l.Kazakov and D.V.Shirkov,
Fortsch. Phys. 28 (1980) 465

C(g)zﬁidxexp —X? (1—\/§xj

4
1 I'(2k+1/2)
%Zk:gkck’ Ck_ﬁ 44T (k +1)
A(g)=5[c(0)-1]-
1

| g+1.099% +2.259° +6.87g* +... |

T

Ag; (o) =%[ocs +1.140 +2.0503 +5.6801 +}

The asymptotic nature of the QCD PT series is
revealed at the four-loop level at Q*> ~ 1 -2 GeV?.




cxemHasa 3aBUCUMOCTb

12/Q%=0.25=-4.0

X, =

ATB (N'LO)

TR | I T ¥ LI | T LI | 1 1 LI | L T
a2

[m TB (NLO)
TB (N’LO)
TB (N°LO)

v
NN

e

R R e
R A e

25 3,0

1,5 20

1,0

0,5

O’, THB’



CrabuneriocTs HT

v

MeTtog Q2. =B | uh "/ M? pl =" /M4 B M X3 ¢
dutnposanue il
TB NLO 0,5 —0,028(3) — — 0, 80
TB N2LO 0,66 —0,014(5) — — 0,59
TB N3LO 0,71 0,006(7) — — 0,51
ATB 0.47 —0,050(2) — — 0,82
dutupoeaHune ,u,ﬁ_n + ,u,g_" + ,u,g_
TB NLO 0,27 —0,026(9) —0,01(1) 0,008(4) 0,69
TB N2LO 0,34 0,01(2) —0,06(4) 0,04(2) 0,67
TB N3LO 0, 47 0,05(3) —0,17(9) 0,12(6) 0,46
ATB 0,08 —0,061(2) 0,009(1) | —0,0004(1) | 0,91

The PT does not lead to a stable results: the extracted coefficient u, changes quite

strongly between different orders of the PT expansion.

Hg. ATE(QE) = :“’4 ATE(QU)

AP (@?)

AP (Q2)




From APT to FAPT: of Q2 evolution

Global Fractional APT (FAPT)

Analytization of a”: A, (Q?) < A, (s)
A.Bakulev & Mikhailov & Stefanis

AneKkcaHOp baKynee

(25.06 1956 - 28.09. 2012)

[0 (@)] = 4(Q)=

P, (0) =Im ([aPT (—G)]V)

1% p, (o)do

[og (92 i

M\ (0%) =
VO = T

A.P. Bakulev, S.V. Mikhailov, N. Stefanis,
Phys. Rev. D 72 (2005) 074014 (2005);

75 (2007) 056005
A.P. Bakulev, Phys. Part. Nucl. 40 (2009) 715.

My(©@)) . v(N)=yQ(WN)/28,

nonsinglet one-loop

2 S
My (0 ):I X BEO)E  anomalous dimensions

In the framework of the APT this expression transforms as follows:

AT (0%) =

A4(2)

) g (@
4@ %)

e o+Q°

B Li,ﬂ(:’.}

AL(Q) = [ (@)]" - 15

Lis 18 the polvlogarithm function
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B Aywy Ham rnapat usetst 3emnu
Lobpeim BIrNanom Bcex, KTO C HOMMU PAaoMm,
Vnu xe NOTYCTOPOHHUM BIrNAAOM
Tex, xto Haeceraa ywnu.

bnarogapro sa sHmmarme Y npyssrsato npumerars ATB




Vacuum condensates from the electron-

positron annihilation into hadrons data

" 4

0.B.Uupkos, B.I". Kagbrwesckuia

M M. Flenn-MaHH.

Outline

» The electron-positron annihilation into
hadrons data.

« The method based on the Borel
transform technique which is applied to
the Adler function.

« How we look for whether there is an
operator with dimension 2 or not.

* We discuss the difference that arises if
an analytic invariant charge is used
instead of the usual perturbative one.

* We look also how the hypothesis of
vacuum dominance works.

CooTHoweHue 'enn-MaHHa — Oakca —
PeHHepa

mf?=-2(m, +m,)<0|qq|0>

[M. Gell-Mann, R.J. Oakes, B. Renner, Phys. Rev. 175 (1968)]



‘Koporkaa ctpyHa'

Theoretical framework: R-ratio and D-function

Arer’
R-ratio: R(s)= %o i) Oy (8) = em
Ua*a‘—m*,er( ) 3s
' R
10 : a
6y
4 E ]
| \/'TD 2 ] 4 \_/"E GeV

Fig. The full R-ratio in dependence on +fs at y/s < 3 GeV (black),
the experimental data (blue, green, orange, violet and red dots),
the theoretical representation Ry, in the PT (red, dashed) and in
the APT (blue, dashed). The continuum threshold is s, ®
1.52% GeV*,

PT/APT
Theoretical form: R, (s)=N,> e, (1+a—()]

P I

Dispersional D-function:

BIHh(s)ds
b (¢)-0 ] f=r

D-function in OPE framework with using
PT approach:

3

Dyr.opz (QE)=—[1+H‘ (0 LZF(::)%}

2
dar 1

fo In(Q*/A%)
and APT approach:

where (%)=

—
D

A
D ypr.oee (QE) :%[1"' :

where




LarHere

C 1an? [ds
™ = (%) f = K(s) Rpvn(s),

S
0

(368.83 +2.21) - 10710
HIEL{'}}-'.[E _ (36883 + 258) ] 1[]—10
(368.11 £ 3.31) - 10710

BESIIT
(Ilu —

\/E, GeV

All (interpolation)

o+ ' (CMD-2, OLYA)
22 (BaBar)

o mt2r° (BaBar)

 37*37 (BaBar)

o 227t 271° (BaBar)



S O S D

[dsua.i(-s{]) = / ds Rexp(s)) — / ds Rt.h(-ﬁ).

0 0

Rex;.)—t.h('ﬂ) — Bex;_)(S) 9(-5'{] — H) '

+ Ry (5) O(s — s0)
DE‘XIJ(QE) = Q2 /DO Rexf’_t'h(s) dS' 11;' T2 14 s 18 20
X T 4”?% (5 + Q2)2 : . . . . S(l,/z _
9 0.10
Dpriopp(Q7) = 008l
3 Q(Qz) . Con 0.06-
=5 1+ — — + Z ['(n) . ; o
. n>1 Q 0.04 ,
Dapr. ()PE(QQ) = 002
; 0.00 oo
3 A (Q? Co
=5 1 + SF_Q ) + Z ['(n) 22};] 002/
: n>1 Q _0_04..|....|....|....|....|....
1.5 2.0 2.5 3.0 35 40



Borel transform (BT) and D-function

i - -'é 2 z QE
NS B LA IR
. B, .|l4[(0 5@ 6
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Table 1: The extracted values for the interval of M?*:[0.75,3] GeV? in PT.

< a;GG >

Apr. GeV|  Cy, GeV? Cy, Gev? , Gev*

i
0.250 |—0.003 #0.015 0.084 £0.012  0.013 4+ 0.002
0.300 |—0.032=F0.016 0.093 4+ 0.013  0.014 4+ 0.002
0.350 |—0.062 %+ 0.015 0.100 £ 0.012  0.015 4+ 0.002
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Table 2: The extracted values for the interval of M?: [0.75,3] GeV? in APT.

< a GG >

Aapr. GeV C 5, GeV? 54, GeV? . GeV?
T

0.277 0.022 £ 0.015 0.088 £0.012  0.013 £ 0.002
0.342 0.005x=0.016  0.099 =£0.012  0.015 £ 0.002
0.412 —0.011F0.016 0.110£0.012  0.017 £ 0.002




Summary

The Borel transform was implemented to the Adler function in the framework of
the PT and the APT approaches and the numerical extraction of the coefficient C,
and gluon condensate was performed using new experimental data on efe™-
annihilation.

The coefficient €, which can be related to Zakharov’s short string connected with
the term kr in the Cornell potential has a negative sign and its compatibility with
zero depends on the value of A in the PT and may happen only for the lowest values
of the local gluon condensate. The dimension 2 operator is closer to zero for the
APT.

The qualitative properties are common — strong (anti)correlation between €, and
local gluon condensate, although at different intervals of M? there are a bit
different results for C; and the gluon condensate.

It is possible to increase the coefficient C4 in OPE, and hence the quark

condensate, by no more than 20%, that may be due to the correction to
vacuum dominance of intermediate states. In this case the value of C, is
compatible with zero, and C, is within reasonable values.
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\/It is possible to increase the
coefficient C5 in OPE, and hence the
guark condensate, by no more than
20%, that may be due to the
correction to vacuum dominance of
intermediate states. In this case the
value of C, is compatible with zero,
and C, is within reasonable values.
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