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Form Factor for a System of the Two Fermions 
an Equal Masses in the Relativistic 

Quasipotential ApproachYu.D. Chernichenko' and V.V. Kondratjuk 
International Center for Advanced Studies, 

Gomel State Technical University, Gomel Sj6746, BelarusThe new relativistic form factor of the two relativistic with equal masses fermions bound state for the scalar and the vector-current cases are obtained. Consideration is conducted within the framework of relativistic quasipotential approach on the basis of covariant Hamiltonian formulation of quantum field theory by transition to the three- dimensional relativistic configurational representation in the case of two relativistic spin particles with equal masses.
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1. IntroductionTo describe the behavior of the form factors the different pole vector-dominance models (VDM) are often used [1, 2]. However the models VDM fail in description exper- imently of the observed for large importances of the momentum transfer of the system 
—t = Q2 the quick decrease of proton electromagnetic form factor at time-like region according to the law of dipole ~ t~2. The using of three-dimensional relativistic covariant two-particle quasipotential (RQP) equation of Logunov-Tavkhelidze [3] for description of the form factors of composite systems was executed in [4, 5]. However, use of the equa­tion Logunov-Tavkhelidze for wave function in the momentum representation has not allowed to research the behavior of the form factor in broad interval of importances of the momentum transfer of the relativistic two-particle bound system. The other model in which the contribution of small distances in the proton form factor take into account was considered in [6, 7]. This model is based on invariant description of the structure of the particles in relativistic configurational space that was carried in [8] in the case of interaction between two relativistic spinless particles with equal masses m. In the RQP approach for a bound system of two relativistic spinless particles of arbitrary masses de­veloped in [9, 10], new covariant expressions of elastic form factor for the cases of a scalar and vector currents as functions of the invariant variable A^q, which there is the square of the momentum-transfer vector in the Lobachevsky space, has been obtained in [11, 12].The aim of present study, considered as continuation in [11, 12] is to obtain the new expression for the elastic form factor of the two relativistic with equal masses fermions bound state in the case of scalar and vector currents. Consideration is conducted within the framework of RQP approach [13,14] on the basis of covariant Hamiltonian formulation of quantum field theory |15] by transition to the three-dimensional relativistic configura­tional representation in the case of two relativistic spin particles with equal masses |8).

2. Equation for the Wave FunctionWithin the framework of RQP approach |13, 14] for spherically symmetric potentials equation for the wave function in the r-representation [8] in the case of two relativistic
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Form Factor for a System of the Two Fermions an Equal Masses...----------------
.. , . , , „ _„j 1 /9 has the form [161 (we use the system of unitsparticles with equal masses and spin 1/z nas me югш jwhere A = c = 1)

±(Ma - НоЖ1в« = (1)
Here = s„ = Й2 = (ft + ft)2 = Co “ 22’ where ft,1 = 2 ' 4-momentas of composite particle, the operator

Ho = 2m [cosh (гА^у) + у sinh (іА^) - ^Д^ехр (iA—)] (2)
is the operator of free Hamiltonian while Д^ is its the angular part and A = 1/m is the Compton wavelength; quasipotential V(r) is local in the sense of Lobachevsky geometry, the group parameter г plays the role of modulus of relativistic relative coordinate r(r- rn, |n| = 1), and the operator A is defined as

!
1 , О = 75 (pseudoscalar);1/2 , О = 7д (vector); b = <—1/2 , 6 = 7s7g (pseudovector);

0 , 6 = 75 (pseudoscalar);1/4 , О = 7M (vector);3/4 , О = 7s7^ (pseudovector).
(3)
(4)

For simplicity, we assume, in just the same way as in [16,17], that the quasipotential has a bispinor structure of the [ ® I form and that the vertex function also has a specific momentum-variable-independent spinor structure that is proportional to the matrix O; for 6, we choose the Dirac matrices 75,7P, and 757M (д = 0,1,2,3). This choice of the matrix 6 has allowed us find exact solutions of the RQP equation (1) [16].By using the expansion of the RQP wave function ^ма(г) on a Legendre function 
P^z) of the first kind,

*=0Eq. (1) transformed to the equation for the partial wave function1):
(Н^ - coshx) Ve(r, x) = - V(r)A (Н$) ^(r, x)- (5)

Here the operator A is defined in (3), the operator W+ij 2r(r + i A) exp (6)
is the radial part of free Hamiltonian operator (2), and x is the rapidity related with the relative 3-momentum and energy by the formulas Д,,тле = m sinh ХпД,.,„ла, Ina<,.™»c I = 
1,Mq = 2Д°тЛй, Д®тЛа = mcoshx, where and Д,,тле are, respectively, the
1 ) In [17], this equation in the case of two relativistic particles with equal masses and spin 1/2 it was 

obtained for other the determination of wave function and quasipotential.
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time and spatial components of the 4-vector X^q = from the Lobachevsky space with the velocity 4-vector of the composite particle Aq ~ (A$; Ag) = Q/y/Q2'.

Лл*Ч = Д'^А0 = q(-)”iAe = q - Ac ’ (7)(A^?)0 = д”тАа = «оА^ - q • AQ = ^/™2 +А2тЛв,
and all 4-momenta belong to the upper sheet of the mass hyperboloidД?,тАв = Д”тАа ~ Д1™АС = . (8)

3. Form Factor for a System of the Two FermionsIn Ref. |G, 7| the form factor of two-particle system was defined as the matrix ele­ment of the local current operator between bound states with the 4-momentum Q and P through the covariant wave RQP-functions satisfying RQP-equation in the momentum representation. Then, the invariant expression in the momentum representation for the matrix element of the local current operator of the two relativistic with equal masses fermions bound state in the case of scalar current has the form
< p\J\Q >= I dTpdTQ^k^^k  ̂fah; XpTp) x (9)

x S^a(ky, (k'v k* Xqtq) -m) xx<S<4> (-Q + k'x + k2- Xqtq) 5(4) (P~kx-k2 + XpTp) + (1 о 2).Here (k[, k2, Xqtq) and (kx,k2‘, XpTp) are the vertex functions, where a, ..., «(= 0,1,2,3) are bispinor indices; S^(ki,m) = в(к,0)(’к, + m)i(k2 — m2) are the positive­frequency parts of the spinor Green’s functions, where kt = k?^, and кг (pi,qi,i = 1,2) are 4-momenta of the constituents with masses mi = m2 = m, and all 4-momenta of the particles belong to the upper sheet of the mass hyperboloid (8). The vertex functions for simplicity, same as in [16] at conclusion of the equation (1), has a specific momentum- variable-independent spinor structure that is proportional to the matrix O,

VZWiMXqTq) = ^Q^k^XQTQ), ^(ku^Xprp) = O^^k^XpTp),and for O, we choose the Dirac matrices 75,7^, and 757^ (p = 0,1,2,3).The expression in (9) corresponds diagram on figure 1, where because of the transition to different proper times of the system before (tq) and after (тр) the interaction event, the 4-velocities of composite particle before [Ag, where Xq = 01 Q2 = (91 + q^ = 
sq = Mq] and after [Xp, where Xp = P/a/P2, P2 = (px + p2)2 — sp = Mp] the interaction event are also different.Within this approach [11, 12], the vertex functions Га(к'х,к2; Xqtq) and Гр (ki, k2\ XpTp) for Xq fl 0 and Xp П P depend each on only one the Lorentz-invariant scalar parameter - Qk2 and Pk2, respectively, and we introduce the notationГд(&і, k2, XqTq) = Гр[кх, к2: XpTp) = Гм?(Рк2).We execute the integration respecting of k'}a,ki0,i = 1,2 in (9) in just the same way as we performed integration in [11, 12]. As a result, expression (9) for the current takes the
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Figure 1: The diagram of matrix element of the local current operator in the case of two relativistic spin particles with equal masses.
—Tl — z> /~ ^■pdradk1dk'1dk2 r^(Pfc2) 

<w>'- , - - - v Гл/о(б^2)xIY[O+(^ + mW + - m)]^—^-^x<S^ (-2 4- k{ + k2 - ката) (P - h -k2 + XpTp) + (1 о 2).In order to perform integration with respect to кі.к^тд and тр in expression (10), we make in the integrals with respect to kJ and k,, the pure Lorentz transformations (7) L = д-i and L = Л^, respectively - A^S = (Afe;O) and ^P_= (AfoO) - and consider that Qk2 and Phare Lorentz scalars - Qk2 = A^(QA:2) = i^.XgQ)(A.kgh) = МеЛ°к2ткд and Ph = Mp^°k mXp - and that the integration measures = mdki/^°kimXg,i = 1 2 and the delta functions in (10) on the mass hyperboloid (8) are invariant under theLorentz transformations (7). We thus recast expression in (10) into the form 
(Mq = Mp = A/)< P| J|2 >= у <Я1дк„ДвФм(А*,тАр)®(А®,тАр>А*,тЛе)Ф•«(△*,mAe), (И)
where we have defined the wave function for the system in momentum space asГл/е (A^mAg )= 2з/2^до mAe {Mq - 2Д°тЛв + ie) ’△tmAc = ДА2,™Ае = -Ац,тАеІ A*J,mAP = -Д*і,тА„

, „ , x . A — v y.y (u = 0,1,2,3) under the Lorentz transformationsand for the matrixes О = 75,7д: 757д IM ’ ’ ’ 'ЛАа(„ W we find-Tr [<>+(£-! + + m)O(k2 - m)] = 4m (ah^ + Mjfe + bhh + am2) = (12)
= Гт^тхР-^°™х^ =2m{2a(2^_(a _ it) [(2<mA.p)2 + (2AUao)2] + 4™2(& - b)}.

1 , 6 = 75 (pseudoscalar);
2,0 = 7;, (vector); (13)
2,0 = 7s7p (pseudovector).j Q = 75 (pseudoscalar);4 ,O = yP (vector);■4 ; 0 = 757^ (pseudovect°r);
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The vector Д*:тлР from the Lobachevsky space can be represented in the form△к.тЛг = k(-)mAp = ЛДрк = ЛдрЛлеДдтде =~ (АлрАддЛд,, a) c) = V(A.xe,P)Aittmxe(—)—^'PQ.

Here V(\xa-.P) = ЛЛрЛАаЛдРе is Wigner’s rotation matrix and Дрй = h^P is the 4-momentum transfer in the Lobachevsky space: cлЛй = AgP = P(-)C = P - (po - ) = Л/ віпЬхдПд, (14)
M \ Wo + M 'л» P^-PQ. PQ ,- v'e P)------------ў--------= = Х совЬхд,

P = M sinhypnp, Q = Msinhxcnc^Po = M cosh*?, So = M cosh*e, |nP| = |ne| = |пд| = 1, Дюгс ~ др,е = м2,where Хд,хр> and xQ are the respective rapidities, and that the square of the 4- momentum transfer t is related to the 3-momentum transfer Др,с as
= -t = -(p _ g)2 = _2M2 + гМ^ + Д^ = 2№ (cosh хд - 1). (15)

The elastic form factor F(t) in the case of scalar current we define as
w =< рие >. (16)It follows that one can consider the elastic form factor F(t) as a function of the invariant vanable Др e, which is the square of the 3-momentum transfer in the Lobachevsky space. Taking into consideration expressions (11)-(16), the form factor F(l) then represents a convolution of covariant wave RQP-functions in this space. Consequently, by using for relativistic plane waves2) the completeness condition(2zr)3 У ^Ae.">Ae?(^p>">Aa,r)f*(^p,>nAo,r/) = $(т' — r), 

the equation ~ Яо) С(Др,тАе,г) = 0, (17)the transformations
= (2^У (йЧ..п>Л^,тАа,г)Фл^ 

^Me(^p,mXa) = У ^гС(Др,тА0,г)рЛ/0(г),
2 > The function 

^(△р.тАд,г) —
△р,тАд

ТП

— l—ir/X

realize unitary irreducible representations of the Lorentz group - the group of motions of the 
mass hyperboloid (8) and in the nonrelativistic limit (|ДРі„да| 1/A, r » Л) ^(ДртЛа,г) -> 
ехр(іДр,тЛв ■ г). ’ ®’
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the addition theorem for them in the form
and the fact that the free-Hamiltonian operator (2) is Hermitian, we can represent the form factor (11) as the relativistic Fourier transform of the covariant wave RQP-functions in the configuration representation:F(t) = 8m3(zi + z2) j drC (2“ Ho2m^'w Г (18)

—2(a - b)Re^4(r) tMr)j + (й ~ Ч |Ли(г)|2 }■
For s-state of the composite system the integrations in (18) respecting of angles gives (p = rm)

F^t} = 32m2rr(zi + [ dp^^^balH^o^P, х)Г~ (19)sinhxAj РХд I 0-2(5 - b)Re[^J(p,x) (hJ^Q ip0(p,x)] + (a -b)|(p0(p,x)|2},
where the radial part H^o of the free-Hamiltonian operator in (2) is defined in Eq. (6).For the vector-current case, covariant expressions for the components of the elastic form factor for the composite system formed by two equal-mass relativistic fermions will have the form

(20)+(a + (^m) ’Ы1’)}-
F^t) = Ix (21)

хІт((а-Ь)^м(г)[^^м(г)1 + (3“ _ [(^) “I LJ LJ l-'Zlrt* J-(MlMr)[(|;) Мт)] j,
where the transverse component of the elastic form factorin (21) for real-valued potentials does not vanish even at equal masses (mi = m2 = m).For s-state of the composite system the integrations in (20) and (21) respecting of angles gives (221

<=0' M(4M2 -1) sinh ха/ рхдоxRe|(a — b)ipo(P: х)Ща1=оРо(Р- x) + (S + b) ^HJ^=o^o(p, x)] (hJ^,^ Po(p, x)~ -(a - ^(p, x) (ho%o) Po(p, x)},
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+ ^)(2Af2 - t) хд f , sm(pxa)'«=(ДС-------------------- ГП~--------------r-r----- I dp------------x-Mt smhx^J px& (23)xlm{(a - ІШр, x)[HS^^P, x)]* + (35 - 6)[(Н0%>)^P, X>]'Htf^p, x)~-(a - Ь(м)[(^)3йМ‘),where the transverse component (23) of the form factor for real-valued potentials vanishes.

4. Root-Mean-Square Radius and Form Factor for 
the Coulomb InteractionThe expression for the invariant root-mean-square radius (r.m.s.) of a composite system in terms of wave function s-state according to (19) has form

, 6dFt=0(t)/dt\t=0 1 If, /7
< r° s >= ~ M) =!^+Ard dpp R^ / J dpR^ (24) о ' о

R^p) = 25|Ho%^o(p, X)|2 - 2(5 - 6)йе[^(АхКЩ^^р, x)] + (5 - І) Мм)|2 •(25)Thus, if function Rs(p) has a constant sign then the wave function of s-state describes not all structure of the composite particle, but only the region which be upon distances that larger its of the Compton wavelength l/M. The central sphere with < r%s >= 
1/M2 will correspond function of spatial distribution in the form Rs{p) = 6(р)/4л. This distribution brings about the value of contribution to form factor from this sphere that equal F<=o(Qs)|ro.s=1/A/ = 8m2(21 + ^)^~. sinh ядBut if function Rs(p) in (25) has not a constant sign then negative importances

oo /°0
<rs>=^p f dPP2Rs(p) / У dpRs(p) о ' оanswer on this. So contribution negative < rj > brings, as this is seen from (24), to decrease of the value < rls > meson in contrast with its of the Compton wavelength 1/M. This result conform with experimental importance for тг-meson.The result for the vector-current case obtained in terms of the longitudinal form factor component in (22) can be represented in the form

.2 '= 1 + f dp [p2 - I) Rv(p) / JdpRy(p)L 0 ' 0
Rv(p) = Re|(5 - b)ipo(p: хУН^ір^р, x)+

(26)
(27)+(5 + ft) x)] (Щ%о) X) - (a - '^(p, x) (ffw=o) <Po(p, x)}-OOThus, if the function Rv(p) is sign-constant and if f dp(p2 - 3/2) Rv(p) > 0, then it bdescribes only the region lying at distances longer than the Compton wavelength 1/M of 47Я



Form Factor for a System of the Two Fermions an Equal Masses..._____________
the composite particle. In accordance with Eq. (22) the contribution of central sphere with < Го V >= 1/Л/2 to the form factor has the form

Л/(4ЛР-0 sinh x дООIf the function Ry (p) is sign-constant, but J dp (p? - 3/2) Rv(p) < 0, then negative values оwill correspond to it,
oo /°0

< rv >=Hdp (p2 - 1) RAp)/ / 

0 ' 0The quantity < г у > also takes negative values if the function Ry(p) in Eq. (27) is not sign-constant. In either case, the contribution of negative values of < r2, > leads, as can be seen from Eq. (26), to a decrease in the r.m.s. < r£v > of the meson in relation to its Compton wavelength 1/Л/. This result agrees with the experimental value for the pion.As example, we consider the form factor of meson in the case of the Coulomb fieldV(r) = -^,a.>0. (28)The radial wave function of exact solution of the RQP-equation (5) with interaction (28) for the s-state and ground level n = 1 with the energy Mi has the form [16] (29)where = 2m coski,0 < «i < n/2,a„ = ma„and «1 defines by the following quantization condition as(acos2 Ki + b) = 4sinKi.The normalization factor [^(«Ol2 = - 2мр« + D “d it can befound from the normalization condition4ir j dr\^o4r,ni)\2 = 1- оTh» .be (19) „a Ue (24) — M «of bound s-state with the energy Mi are given as (31)ІЛ'ЧА-'КІ — 4 1'1 'or. Cs . Ха 1iDs j------arctan -— f!Л+4«? Хд 2/C1l i>f C 1 Г 5As-8KiBg____ П (32)< >X=>= Mf f1 + 2^ + J
As = a - b + 26cos2 K1, Bs = bcos Ki sin Cs = «

Хд J 2ki Л* . 
sinhXA l (Хд + 4*1)

64(zt + zz)wM
^SLiW2) = .2
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For large Q2 the rapidity behaves as Xa « ln(Q2/M2) and, consequently, the leading behavior of form factor (31) gives by expression [18]64ir(zi + z2)m3KjCs 1 [ln-‘(QA1/i)2]}.

Such behavior of the form factor for large t = —Q2 complies with the prediction of the dimensional quark counting rule [19, 20], which gives F„ ~ In the case of relativistic spinless particles the decrease of the form factor occurs under the law F„ ~ (|t| In3 |t|)-1 (see [11]).The results obtained by calculating the longitudinal form factor component in (22) and the r.m.s. in (26) for the two-fermion composite system in the presence of the chro­modynamic interaction (28) for the ground-state s-wave level at an energy Mi can be represented in the form [21]p(+)Coubn _ 64(zi + z2)m4K? cos *i {2Mf -I) xa /z=0,n=I - 2к]рК1 + l)Mi(4M? - t) sinh хд ( (Хд + 4к?)2 (33)
.2 + Xa + 4k2 2Cy . Хд 1-I------- arctan -— ),Xa 2«! J(+)Coui____ [_/ _ 1 1 L , 5Лу + 2кіВу 11>z=o,n=i - M21 2 2k2 [ + K1 Bv + 4к2Су J J ’ (34)

Bv = tan«i(a -b- 2bcos2 Ki), Cy = (a - b) sin2Ki.We emphasize that, at reception of the expressions (33) and (34), we excluded the coupling constant a„ by means of not only the quantization condition in (30) but also the identity that we obtained for the spin parameters a. b, a, and b in the process of the calculations and which has the form [21]a(a + 6) - 26(a + 6) = 0. (35)Recall that the values of these parameters are given in (4) and (13).For large Q2, the behavior of the form factor in (33) gives by the expression
FYom the asymptotic expression in (36), one can see that the behavior of the form factor for large t = -Q2 also obeys the FU) ~ |t|-1 law (see [21]) predicted by the dimensional- quark-counting rule [19, 20].Thus, exactly registration of the spin brings about such behaviour of the form factor the for large t which is predicted by the dimensional-quark-counting rule [19, 20].By using the results that were obtained here, we calculate the r.m.s. in (32) for the ground level of bound s-state of pions тг1 (pseudoscalar) with n = 1,£ = 0,a = 1,5 = 0, a = b = l,a„ coski = 4 tan л: i (see Eqs. (4), (13) and (30)) and the energy 
Mi = M„± = 0.140 GeV [22], but as theirs of wave function we take the Coulomb wave function in (29). Expression (32) can then be represented to the form'Coui.^ 0.0389 f 1 Г 6-4(2K1tan^-l)H 2< r0,s >fc0,n=i- M2 р + (2кі tan«i — I)2 + 1J J ‘ (37)Calculation of the expression (37) with energy pions Mi = M„± = 0.140 GeV and importance of the rapidity «i = 1.1414 gives importance of the value scalar r.m.s.:
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< r2s 2.30 fm2 that much more than < rl >^p= 0.45 ± 0.01 fm2 [22]. Forthis importance of the rapidity к, = 1.1414 the parameters to model (the coupling constant and mass quark) have importances: a, = 20.98, m - 0.168 GeV. For toons with energy Mi = MK± = 0.494 GeV and importance of the rapidity «i - 0.8902 we have: < rgs >^o'n1*= 0.31 fm2 that complies with < r2 >£p = 0.31 ±0.03fm2 [22]. For importance of the rapidity = 0.8902 the parameters to model have importances: o, = 7.85, m = 0.393 GeV. .To complete our analysis, we calculate the r.m.s. for vector-current case in (34) corre­sponding of the ground-state s-wave level of mesons as pseudoscalar with n — 1, f — 0,a = 1,5 = 0,a = b = 1,а,совм = 4tan«i, the energy Mi = - 0.140GeV andtheirs of the Coulomb wave function in (29). Expression in (34) then reduces to the form2 (+)Cou1.t*= 00389; ----------- 1--------])fm2. (38)< r0,v >r=0,n=i M2 \ 2 2k?L ki tan«i — 1j JCalculation of the expression in (38) with energy pions Mi = Мя± = 0.140 GeV and importance of the rapidity Ki = 1.3687 gives following importance of the value r.m.s. for vector-current case: < r^y = 0.32 fm2. For importance of the rapidity «i =1.3687 the parameters to model have importances: a, = 97.26 and m = 0.349 GeV. The value found for the r.m.s. of charged pions for vector-current case lies near the confidence interval of its experimental value, < >^,= 0.45 ±0.01 fm2 [22]. This distinction meansthat the qnark-qnark potential for pseudoscalar mesons should include, in addition to Coulomb interaction, the confining and spin-spin components and take into account the difference in the quark masses. For kaons with energy Mi = MKt = 0.494 GeV and importance of the rapidity kj = 1.3687 we have: < Tq v >£o1n^=i= 0 03fm2 that much smaller than < >£p= 0.31 ± 0.03 fm2 [22]. For importance of the rapidity Ki = 1.3687the parameters to model have importances: «, = 97.26, m = 1.231 GeV.Thus, the value r.m.s. of charged pions that has been obtained here corresponds the case of vector-current, but the value r.m.s. of charged kaons corresponds the case of scalar-current.It should be emphasized that expression (38) for the r.m.s. has a singularity at KjtanKi = 1 that is, at Ki cs 0.86034. The same singularity arose in the scalar-current case [18].

5. ConclusionsFor the scalar and the vector-current cases, new covariant expressions of the elastic form factor for the composite system formed by two relativistic spin 1/2 particles with equal masses has been found as functions of the invariant variable Др^, which is the square of the 3-momentum transfer in LobachevskyYs space. The expressions for the invariant root-mean-square radius of a composite system in terms of the wave function s-state were obtained. The pseudoscalar, vector, and pseudovector cases has been con­sidered. The consideration is conducted within the framework of RQP approach on the basis of covariant Hamiltonian formulation of quantum field theory, by transition to the three-dimensional relativistic configurational representation in the case of bound system of two relativistic spin particles with equal masses.The identity in the form (35) valid for the values of the spin parameters a, b, a, and b in the pseudoscalar, vector, and pseudovector cases has been established.The application of the three-dimensional relativistic configuration representation for a system of two relativistic spin particles with equal masses has allowed to install that if the function of spatial distribution has a constant sign then the wave function of s-state describes not all structure of the composite particle, but only the region which be upon distances that larger its of the Compton wavelength 1/M. But if the function of spatial distribution has not a constant sign then this brings to decrease of the value < > 
481



Yu. D. Chernichenko, V. V. Kondratjuk
meson in contrast with its of the Compton wavelength l/M. This result conform with experimental importance for mesons.The present analysis has shown that a dominant contribution to the structure of a composite system from the central sphere of radius 1/M is proportional to уд/sinhya. In the nonrelativistic limit, this relativistic geometric factor tends to unity.As examples, for the scalar and the vector-current cases the expressions for the form factor of a bound system formed by two relativistic spin 1/2 particles with equal masses in the case of Coulomb potential were obtained. It is installed that the covariant wave RQP-function of Coulomb potential at Q2 = —t 2> 1 give the decrease for these form factors under the law F„ ~ |t|-1, which predicts the dimensional quark counting rule.For the scalar and vector-current cases, we calculated the r.m.s. of the ground level of bound s-state of charged pions and kaons, and it have conducted comparison with its experimental values.
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