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1. Introduction

As 1s well known, the QCD perturbation theory describes well the strong

Interaction physics at short distances. With the Increase of distances the

non-perturbat1ve
t
effects become essential. At present, these effects can be

taken Into account semi-phenomenologically, on the basis of the QCD disper-

sion sum rules (DSR) method (see, e.g. [l] ). «

On the other hand, as follows from the analysis of the low-energy expe-

rimental data, 1n the region of relatively large distances takes place a

simple physical picture In which hadron 1s represented as a bound state of

the reiativistic constituent quarks. The phenomenological model based см

such representation [2,б] enabled one to describe self-cons1stently a rmMber

of the low-energy characteristics of hadrons: the magnetic moments and

electromagnetic radii of the nucleons [5,б] , the magnetic moments and lep-

tonic decays of the baryon octet [7] , the radiative decays of the bwyon

resonances [8] . In the framework of the model a consistent description of

the meson static characteristics and available data on ST -meson fomf«ct«rs

were also obtained [9] .

Emphasize that QCD sum rules method and relativistic quark model (RQN

In what follows) pretend to describe the same region of hadronic p%s3cs



and lead mainly to the similar results, although sometimes there arise

fiial differences» e.g. in the investigation of the structure of the pion

;ivs function axial projection [9,10].

n oraer to c lar i fy a closer connection between the both approaches, i t

's reasonable to consider within RQM some formfactors of mesons and meson

resonances which have been calculated by the QCD sum rule method [ l l - 1 4 J .

This problem 1s interesting also from the viewpoint of clar i fy ing the de-

pendence of these quantities on the quantum numbers.

2. Low-Energy Characteristics and Structure of

meson Wave Functions

Some results of this Section were obtained earl ier, so we give them

• ;r;.;r.pleteness. We proceed from the formulation cf the re' iat ivist ic quark

••:.'• In the ••nf'Snite momentum frame (IMF) [5,бЗ , which is based on the

1':«r:'t1cn cf the time-ordered diagrams of the old-fssfticmed perturoatto?

TiS vertex functions of'S: ' ,P'(°-)5i'id Ji.-mssor.s havs tiis fo17cvrinc

(3)



Here P, and l | are 4-momenta of il,d -quarks; fc^+Pg }Я = ?л-?г>т

1s the mass of U. and ct -quarks; Vlf - P% is the Invariant mass of

the system of quarks composing meson; I, j are color Indices, £/u(fij)

are the polarization vectors of j3 and $1 mesons. Radial part of the

vertex functions %rip д ) describes the momentum distribution of quarks

In meson. Vertex functions (1-3) expressed via Pauli spinprs 1n the rest

frame Po • 0 have a standard SU{6) structure.

When considering the electromagnetic transitions B~*~ В + f̂ , It is
M a-M / a-ftf p • 2

necessary to use the IMF 1n which %-'%= — ~ % p — ^ > ^ = " ^ x
[5,6j . For the Initial quark momenta we have a parametrization at P-*•<=*>.

(4)

We assume that the photon Interacts with a first quark and for the final

quark momentum we have

Invariant masses of the systems of initial and final quarks are equal to

The parameter X^ is connected with the quark momenta 1n the frame fjr

+ Хь

Vertex functions (1-3) in the frame R>""" ° ° if exnressed via two-

component spinors

W
n
= ZW

m
U

m



where

ii _ m + tti. + Kia» I €mn 6m Km L = j 2 (9)
U t K i ) = [K?x + (m + u> l+K ia)*r /a

have the same structure as 1n the frame Po= 0 [5 ,6 j

In accordance with the results of [2-4J we assume that the radial part

of the vertex function У ( Р | Pg) , at least 1n the characteristic region

of the variable variation can be considered as a function of one variable

Mo • To achieve a complete analogy with the works [ 3 , 4 j we Introduce the

notations

Ф(Мог) = ^

Я 2

where M is the meson mass, the denominator M ~ M 0 naturally arises 1n

the old-fashioned perturbation theory 1n IMF (for detai ls, see Ref.[6j ).

The function ф ( М о ) corresponds to the radial wave function of Refs.[2-4j,

We assume the exponential form of the wave function Ф ( М о )

where N is the normalization parameter. The wave function

depends on two quantities: the constituent quark mass m and parameter

A which determines characteristic momenta of quarks in the meson<К
г
>~Д

which, generally speaking, may be different for SF , о and -flj mesons.

Parameters m and Л can be found from the description of the meson

The Introduction of factor Mo 1s not essential. At such parametrlzat-

ion the formulae for some formfactors become simpler. In Refs.[2,3]



iow-energy characteristics: j^ (the constant of Sf —*-/<v decay),

(the constant of P~""Jf transit ion), | w 3 r (the amplitude of ca—'

decay) and X ^ ( mean-square radius of p1on). There are no experimental

data in the case of Я\ -meson. We shall define the unknown parameter A A

from the description of quantity т„

where J ^ = 4ц %„ #"s 4et *s axial current, whose value f = 0.21 GeV?

has been obtained by QCD sum rules method £ l 5 j .

The quantities f a • f • fajr a n d ^ "Vsr ^ w e r e originally considered

1n the l ight front formulation of re la t iv is t ic quark model 1n P.ef.[!?] (see

also [lOJ ) . In the diagram formulation of the model these quantities can be

calculated on the basis of the corresponding graphs of the old-fashioned

perturbation theory 1n IMF ( F i g . l ) . The results are given In our previous

могк [ 9 ] . A good description of data on j'• , j , J Q 3 r and < \ > was

obtained at the following values of the parameters

m = 0.260 GeVi Aft = Л? = Лц = 0.415 GeV (13',

For the quantity -f we obtained the expression

At А д = 0.415 GeV ffl = 0.215 Ger what is in qood aareement with

the result of QCD sum rules.

Thus, the quark-meson vertices being chosen as ( 1 - 3 ) , the low-eneroy

parameters of mesons can be described at Ygf ( ^ ° ) = Ф р C f ^ 0 / ~

' 1 ' e - t h e S U ^ 6 ^ s y ™ e t r V relation takes place



for the vertex functions*^.

The value of the parameter Л = 0.415 GeV corresponds to the following

values of mean-square quark momenta: ^ Г ~ —2,3 1n ST , p , <X>

mesons and "^jl — 2>7 1n flf meson, I.e. the quarks 1n the mesons

must be strongly relat1v1st1c.

Turn now to the Investigation of the structure of the p1on wave function.

Consider the matrix elements of the bilocal operators:

<o\ J P ( 2 ,

(17)

where

which define the axial, pseudoscalar and tensor projections of the p1on wave

function (see
:
 e.g. [l2J ).

*) Emphasize that the experimental data allow the relation A$ = Ар = /\щ

but the latter does not follow from them. A good description of the data

is possible, in principle, also at Ац^Ар [ 9 ] .

8



where £ = 1'Sx , I ~fi, P, T . The axial projection of $

defines the pion formfactor asymptotics in the perturbative QCD, the pseudo-

scalar and tensor projections define the power corrections to the
i
 г

 ,
(the terms ~ ~QA ) (_16j . Of particular interest 1s the matrix es

(16) since the constant jp may be related to the current masse? o"

- and d -quarks f
p
 = ̂

ч
+

In the framework of the model, the matrix elements (15-17) can be easily

calculated using non-covariant perturbation theory graphs (Fig.lc, where a

cross denotes a corresponding bilocal operator).

We have received the following expressions for the wave functions '

^ = 0,133 ГэВ ;

° _ ~ (2°)
+

 1
 ^ А»а_^_-ч

fp = 0,273 (ГэВ)г

f
T
 = -0,0343 (Гэ &У

9



The obtained value of the pseudoscaiar constant -f
P
 corresponds to

the value of f*
u
 + JJJ = 9.4 MeV, thus being In good agreement with the

experiment (see also [lo] ). Note also an Interesting relation between the

constants jq , f
p
 and j

r

;f
p
--6f

T
*2mf

r
 <*

which takes place Irrespective of the form of the vertex function ф ( М с ) .

The normalized wave functions <-jzW/fx together with the asympto-

tic wave function Уд (х) = 3 f s r x ( b X ) are given 1n F1g.2. Note that

the wave function ^ C x ) 1s close to the asymptotic one and essentially

differs from that obtained In [17] by QCD sum rules method. A detailed In-

vestigation of the properties of the meson wave functions (Including the

strange and charmed mesons) as well as a comparison with the DSR results

will be carried out 1n a separate work. In this paper, 1n addition to the

p1on wave functions (19-21) we shall present only the vector projections of

the $> -meson wave function for longitudinal and transverse polarizations,

respectively:

(23)

The function Ф (x} determines the p -meson formfactor asymptotics

in QCD (see, e.g. [16] ). It 1s Interesting to note the essential dependence

of the p -meson wave function on Its polarization. The function <f (x)

turned out to be considerably broader than <f ( x ) . We do not give the

10



curves for these functions, since cp' (*)/f 1s close to if 0 V / T

and * £ ( x ) / j f practically coincides with <fp (*)/fp .

3. Formfactors of ST , 0 and Л 1 Mesons.

1) Formfactor of pion. As was already mentioned 1n a series of works

[ 9 , 11-13J , 1n the region of not too large momentum transfers Q the be-

haviour of the electromagnetic formfactors 1s not connected to the QCD per-

turbation theory and 1s determined by the non-perturbative effects. In our

previous work [ 9 ] 1t was 1n particular shown, that the pion electromagnetic

formfactor can be described up to Q. "" 5 (GeV) 1n the relativistic quark

model on the basis of a simplest quark diagram without gluon exchange

(F1g.3), whereas the contribution of perturbative effects 1n this region

does not exceed 301. The formulae for the meson electromagnetic formfactors

1n RQM have a similar structure, therefore, 1n this Section we shall restHcft

ourselves to a detailed Investigation of the pion formfactor [ 3 , 9 l

4-1 г
(26)

[1"

As one can see from Fig.3, the formula (26) describes well the experimental

data up to Q, ̂ 5 (GeV) , while at large Q. the curve falls off more

rapidly. It Is Interesting that In this region the results depend weakly

on the form of the vertex function and the formfactor falls off approximately

1n a power-law way. This fact was originally mentioned In Ref.[e]. Let us

explain 1t at greater length. According to the 4-momentum conservation law

1n IMF, the momentum transfer <^
л
 1s always present 1n the combination

Ĉ i (1-x)
8
//f , I.e. the Q. dependence Is strongly weakened. In the

11



г m- -j
region 0 . 1 < x < 0.9 the function в*Р|_~ 2Лгж(1-х)J 1s close to

X ( 1 - х ) ; therefore at cfx4- 8Лг the main contribution to the In-

tegral comes from the range (1~X)-$ 8 Л / o , 2 , hence we have approximate

ly power behaviour of formfactor F ~ I/ft • ^ further Increase of Q,

the values of ( 1 ~ x ) ~ 7Г" become essential, so the power-law behaviour

of the formfactor transforms gradually Into the exponential behaviour of the

type of 6 "

One should however mind that the constituent quark mass is an effective

parameter which should depend on characteristic distances in hadron which

apparently decrease as Q. grows. Therefore 1n the region of large momentum

transfers I t 1s. wrong to regard the quark mass constant. I t 1s natural to taMe

the quantity у M o as Invariant measure of characteristic distances 1n had-

ron, hence m s m ( M o ) (see also [ з ] ). I f we assume that the constitu-

ent quark mass Is determined mainly by the vacuum expectation value

< О | Ф У |O> (see, e.g. [ l 8 ] ), then following the dimensionality con-
<о|Ф«ую> г

siderations we have ГП ~ м г at large Mo • Under such

| ^ ( I ' X ) ^ ^ a ( ) % ^assumption, the values of 1 ~ Х ^ ^
У г
, м |

9 9

are essential 1n the Integral (26) at ty > ЗЛ . From here 1t follows,

1n particular, that ^ dependence In (26) 1s strongly smoothened,

the quark mass falls off very slowly with Increase of <l and cannot be

neglected even at very large (̂  (<$J (1~x) ~ m
z
)

Emphasize, that the experimental data also indicate the slow dependence

of m(cj£) at least up to C^ ~ 5 6eV2, because formula (26) with

constant mass "works" well 1n this region.

Hereafter we shall admit for rn(t^) the following formula

12



where m • 0.26 6cV Is the value of the quark mass from the analysis of
1 2

tiie stat ic characteristics. The parameter Q.o ~ 4 GeV 1s chosen so that

the well-established dat* on F*(&) at QL* 4 4 GeV2 can be described

well by the theort*1c»l curve. The decrease of the quark mass with growing

Q. results In broadening of ^Xpi 2 Л г х ( 1 - х ) j distribution at X~"1

therefore the formfactor f a l l s off slower as o? grows (F1g.3, dashed

curve), e.g. at <^х -• 10 GeV the quantity ^ - ( ^ г ) Increases approxii

mately 1.5 times as compared to the constant mass case. Al l the further re

suits w i l l be given for the variable mass case (27).

As was already mentioned, the Q, dependence in (26) 1s stronaly

weakened. This means that characteristic distances 1n hadrons decrease very
г г 2

slowly with Increasing 0, , and f a l l off only twice at ( ^ ~ 10 GeV
g

as compared to fyx~O . I f we take for estimates the following value of

constituent quark radius < "l\ > °* 0,1 < R* > ~ 1 ГэВ г , then at

Q, £ 5-10 Ge\r the wave functions of the quarks must overlap, and these

values of Q determine the range of val id i ty of the considered model.

I t 1s Interesting to compare the contribution of (26) Into p1on form-

factor with that of the perturbative QCD asymptotic formula. They become

equal at Q \ ~ 4 0 GeV2 (1n the case of m = const at £ Z ~ 20 GeV2).

However this estimate should be regarded as a very rough one. On the one

hand, the behaviour of formfactor (26) at large & 1s sensitive both to

the dependence of m(GLe) on Gt and to the behaviour of the vertex funct-

ion at X~*" i , which Is not fixed by the description of the stat ic cha-

racter ist ics; besides, there Is an additional uncertainty due to the account
of the Sudakov formfactor'. On the other hand, this estimate 1s beyond the

range of va l id i ty of the model and 1n this region of Q other Interactio

mechanisms connected with the overlapping of the constituent quark wave

13



functions may possibly be involved.

2) Formfactors of о -meson. The electromagnetic current of P -meson

has the form:

(28)

where Q = P~P' , 6 (P) is the polarization vector of the p -meson,

Fi(Q
z
) 1s the electric formfactor. Formfactors Р

г
((Я

г
) andF

3
(Q

2
.)

are related to magnetic and quadrupole moments as follows (see, e.g. [l3j ):

Remind, that when calculating 1n the RQM the matrix elements of the type

of <P'
)
k'\3ja | Р , Л > , 1t 1s necessary to use the "good" components of

electromagnetic current ( J
o
 or J

3
 ) [5,б] . Besides, 1t is undesirable

to use the longitudinal polarization of vector mesons, since in this case

the polarization vectors depend on the meson mass and an uncertainty due to

mass defect in the quarks-meson vertex arises 1n calculations. Therefore in

calculating formfactor Fj (Q ) one has, ifnfortunately, to apply the

transverse component of current J^ , and 1n this case the vacuum fluctuat-

ions may be present, so the result for Я (ч. ) should be regarded less

trustworthy. We have obtained the following expressions for the formfactors

14



.!.-• *'*'

2 2

t- — — — ( -1_g + — - § — +• —!—%»

X

(31)

Here and hereafter €-L = ч/к? + т г , where Kfj, = Kx

 + g
-*- Xz 4.JL

K
x
 g - , Хг

 =
 i Ĉt . The results are given 'In Fin.4.

I t is interesting that F, - F f f with a good accuracy, and F2(Q?) coin-

cides up to ф г ^ 5 GeV with the VDM prediction. In the region

Qi - 1-3 GeV our results are qualitatively close to the predictions of

OSR [ l 3 ] ; however quantitatively they exceed them 2-2.5 times. Our obtained

values of the magnetic and quadrupole moments

ire close to the predictions of [l3] . The electromagnetic radii corresDond-

1ng to the formfactors FJ (GL
8
)
 a r e

<zt > ~ 11.2 GeV2, <tl > = 9.9 GeV"2, < t j > « 13.9 GeV2

15



In order to compare our results with the asymptotic formulae of the QCD

perturbation theory, 1t Is convenient to use Instead of formfactors F, , F
2

and F3 the helidty amplitudes 1n the BreU frame:

(35),

J J P, A / ^ [ t ]

where 2 E = vQ,2+4mo . Л т and A L denote transverse and longitudinal

polarizations of у -meson. In QCD perturbation theory F L t — Q T [ 9 ] ,

^.T ~ Q^ • ^"T ~ ^* C 1 9 ] • A s ^s s e e n f r o r n t h e ^9*""*» o a r re"
suits are close qualitatively to the DSR predictions [ l 3 ] and differ strongly

from the asymptotic formulae of QCD.

3) Formfactors of .fli -meson. Electromagnetic current of J^-mesons

has the form of (28). Having done calculations by analogy with the P -meson

case we obtain the following expressions for the formfactors

<&4 (36)

(38)

16



As one can see from Fig.6, In the region Q. = 0.5-3 Ge\r our results

agree well with the DSR predictions [13] • The essential difference between

the ft, -meson formfactors and the corresponding ones of the p -meson

should be mentioned. The formfactors r, and r
z
 fall off much more ra-

• л а о о

pidly with Increasing Q^ than F, and F
2
 do; F

3
 falls off slower

exceeding f̂  ' and F
z
 ' in the whole region as distinct from the j> -meson

case. The magnetic and quadrupole moments of J^ -meson are respectively

ГД1
=1,7 ,У *)

At
°-6,iir

 (39)

Note, that «Qfli ^ ^ j » according to the fact that Я ( -meson 1s a boune

state with a nonzero angular orbital momentum £ = 1.

Emphasize the following fact. Even at small Q. the behaviour of form-

factors F,fli (Q.2) and Fjf'CQ-2) differs essentially from the VDM pre-

dictions: F * \ Q } ) falls off very rapidly with the growth of & 2 , and

Fg ' (^2) has a maximum at Я ~0.1 GeV . Electromagnetic radii cor-

responding to Ff
8
( Q

2
) are < i\> = 17 GeV"

2
, < *£

г
>* -5 GeV

2
,

<"Ц,> = И GeV"
2
, whereas < ̂ li>

M
> - 10 GeV"

2
.гз

4. Formfactors of Сй-*-Щ and S\x—^ 9T^ Transitions

The formfactors of the Cu^Siff and -fit *"$?$ transitions are de-

fined, respectively, 1n the following way



where 9 = P
 +
 P'

Having calculated in a standard way we obtain for Gr^gj-(Q. ) the

following expression г г

(42)

The width of the 0£>~—5lfi decay has the form :

•COST ~ 3 L 2Moi J

The account of anomalous magnetic moments of quarks [б] leads to an appro-

ximately 102 Increase of the value of G<osr(^) •
 W e
 obtain for the

CO-*$!$ width 0,5j- = 826 keV ( Г^" = 861±5б keV). 6(^^(0?) Ье-

haves approximately as the p1on formfactor

* ^ ^
 (44)

and 1n the region 0. ~ 1-3 GeV^ is by about 30% lower than the predict-

ions of both VDM and OSR [l4] .

In the case of fl'\~*'$i}{ transition, making use of the "good" compo-

nents of current ( J
o
, Ja ) one can derive only a combination of formfac-

tors
 8

Q (аг ) = _&1_-^Ц^ (45)

To define the second formfactor (we choose £т
г
 ) we have, unfortunately,

to use the transverse component of current Jj, ; in this case the contri-

bution of vacuum fluctuations 1s possible, so the result depends on the di-

rection of the boost into IMF and, generally speaking, contains a non-



£ 2 2
physical pole at (У = тд + m ^

However ,1n the calculations in the "symmetric" frame

the non-physical pole is absent and the result for Ga(Q
2
,)

 c a n
 be consi-

dered reasonable (although less reliable than Cc
flSJ

{Q.
Z
) )• We nave obtained

the following expressions for the formfactors:

т ;

\х,

In the region a 2 ~ l - 3 GeV our result (Fig.7) for Ga(Gl2J aorees

with the DSR predictions [ l3 j within 15?. For the formfactor G-, (anrf

also Gaa- defined reliably in RQM) the predictions in the both apDro-

aches differ even qualitatively.

However one should keep in mind that as the authors mention [l3J, the

DSR predictions have a semi-qualitative character (with the accuracy up to

the factor of 1.5-2).

Note a non-trivial dependence of the formfactors GiiQ-) and G^(Q a J

on Q . The formfactor Grt (Q.8) has a pronounced minimum at Q2 ~

•^ 0.5 GeV2, grows with increasing Q 2 up to Q.2~4 GeV2 and at fur-

ther increase of Q. falls off very slowly. The formfactor G#s{(Q.z)

falls off rapidly as Q Increases and changes its sign at Q. ~0.5 GeV

19



The behaviour of these formfactors differs sharply from the VDM predictions

even at small Q. . The electromagnetic rad11 corresponding to these form-

factors are: < X \ > ^ 1 6 GeV"
2
, < *t

&
 > = 31 GeV~ . Formfactor

G
2
 ( Д

2
) falls off somewhat quicker, than that 1n the vector dominance

model, and In the region Q. 4 2 GeV agrees with the VDM prediction

within 202, < t j
a
> * 12 GeV

2
.

The width of the Л , - * " ^ decay 1s expressed via (т
л 5 Г

(°) as

follows:

thus being defined on the "good" components of the current. Our obtained

width r̂ gj- • 319 keV Is nearly four times as less as existing at present

experimental value ( 1 д ^ )
э к с

 = 1000-1500 keV [го] . Emphasize, that at

given m . Agj- the value G
flSr

(°)= 2 GeV'l 1s close to Its possible

maximum (taking А
Л 1
 ф- Дду we shall but diminish the width Гд& ).

Note in this connection, that under the same assumptions the width of the

В •—*" S\X decay, which Is measured much more better, 1s 1n good agree-

ment with the experiment '. Therefore 1t 1s natural to assume that the

measured value of Я^~*~^^ decay width 1s somewhat larger than needed.

Making use of the vector dominance model one can, 1n principle, estimate

the fli~*"pST decay width. Here also one obtains too low value of ^-"pST.

However, as was mentioned above, the validity of VDM at least for formfactor

Q
1
( G |

&
) Is somewhat doubtful, therefore such divergence should not be

taken too seriously.

*) The authors are Indebted to I.G.Aznauryan for this remark.

20



Results

In the reiativistic quark modt-1 the structure of the pion wave function

is investigated and the predictions for the formfactors of 9Г » P , Я^ -

mesons and those of CO —-SfY and Я л ~ " Ш ^ transitions In the region

0 4 Gl
2
 4 8 GeV

2
 are obtained.

It 1s shown that the axial projection of the pion low-energy wave funct-
ctc

ion is close to the asymptotic wave function у (х) , the tensor pro-
Я

jectiovi is much wider, and the pseudoscalar one is much narrower than

f w •
The available data on pion formfactor are described well on the basis

of a simple quark diagram without gluon exchanges. The contribution of the

perturbative QCD 1n the region Q
e
 ~ 5 GeV does not exceed 30*. Our re-

sults on the formfactors of SI and fii -mesons and on the G
2
( Q

2
) form-

factor of the Я ^ Щ transition In the region 9. = 1-3 GeV agree

well with the DSR predictions. The £ -me^n formfactors are 1n rough

qualitative agreement with the DSR results and exceed them approximately

by a factor of two. The results for the formfactor of CC>—*~Sltf transi-

tion are 1n agreement In the both approaches with1л 30%.

In the framework of the model the meson fornrfactors depend essentially

on Its quantum numbers. For the S -wave bound states the behaviour of the

formfactors 1s smooth and does not differ much from the VDM predictions.

The "scaling" law

holds approximately. The f^
P
 (<R

2
) formfactor falls off somewhat slower,

the F
3

P
( Q

8
) one - more rapidly as compared with Ff{G?). For the

Г -wave bound states the dependence of the formfactors on 61 is non-



trivial and cannot be described by VDM even at small d" . Thus, F
8
 (Q

2
)

has a maximum at 0. ~ 0.1 GeV , and Its corresponding mean-square ra-

dius 1s negative. The Q\ (Q ) formfactor of the А<\-—Я!% transition

has a minimum at Q. ~ 0.5 GeV and grows with Increasing Q. 1n the

region 0.5 4 G l 4 4 GeV .

The authors are thankful to I.G.Aznauryan for the useful discussions.
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Figure Captions

F1g.l. The old-fashioned perturbation theory diagrams determining the

behaviour of formfactors of ST , О , Л, -mesons (a) and

formfactors of the transitions Сй(Ал)—-Sitf (b);

a diagram corresponding to constants X , " £ « • » £ , (c.)«

The cross denotes vector (axial) current.

F1g.2. Normalized p1on wave functions 2%(*)/fx > I=P>AJ

1n RQM. The pseudoscalar projection (solid curve), the

axial projection (dash-dotted curve), the tensor projection

(dashed curve). The asymptotic wave function (dotted curve)

i s given for comparison.

F1g.3. The p1on electromagnetic formfactor 1n RQM. The dashed curve

corresponds to the variable mass (27). For comparison are given

the QCD DSR results [12} (dash-dotted curve) and the contribution

of perturbative QCD (the lower straight l ine) .

Fig.4. The p -meson formfactot 1n RQM. The DSR results

(dashed curves) are given for comparison.

Fig.5. The helicity formfactors of p -meson 1n RQM (solid curves)

and 1n DSR of QCD (dashed curves). The dash-dotted curve 1s

the perturbative QCD contribution corresponding to the wave

function ( tpL ) .

Fig.6. The Д^ -meson formfactors 1n RQM (solid curves) and 1n

DSR (dashed curves).

Fig.7. The S\^^*"S\j( transition formfactors 1n RQM (solid curves)

=md in OSR (dashed curves).
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