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Strange nucleon form factors in the perturbative chiral quark model
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We apply the perturbative chiral quark model at one loop to calculate the strange form factors of the nucleon.
A detailed numerical analysis of the strange magnetic moments and radii of the nucleon, and also the momen-
tum dependence of the form factors is presented.
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[. INTRODUCTION on the individual model. Therefore, more precise experi-
ments can serve as a crucial check for existing low-energy
Strange quark contributions to the properties of theapproaches, which describe the sea of strange quarks inside
nucleon have attracted a lot of interest since the originallythe nucleon.
puzzling EMC results of the proton spjd]. Recently, the Here we concentrate on the calculation of the strange
SAMPLE [2,3] and HAPPEX[4,5] Collaborations reported nucleon form factors in the framework of the perturbative
results for the strange nucleon form factors from the meachiral quark mode(PCQM) which was suggested and devel-
surement of the parity-violating asymmetry in elastic oped in Refs[25—2§ for the study of low-energy properties
electron-proton scattering. The SAMPLE Collaboration atof baryons. The PCQM is based on the nonlineamodel
MIT-Bates[2,3] concentrated on the strange magnetic formquark Lagrangian, and includes a phenomenological confine-
factor Gy, at a small momentum transfer WiﬂQé ment potential. Baryons are considered as bound states of
=0.1 Ge\’. The updated value o6}, measured by the valence quarks surrounded by a cloud of pseudoscalar me-
SAMPLE Collaboratior{3] is sons. We treat the meson cloud perturbatively and, therefore,
our approach is similar to quark models studied in Refs.
G avple(Q2=G5(Q9=0.14+0.29+0.31. (1)  [24,29-31. The model was successfully applied to the elec-
tromagnetic properties of the nuclef®6], o-term physics
Here and in the following, results for the magnetic form[27], and thewN scattering including radiative corrections
factor are given in units of nuclear magnetons. The HAPPEX28].
Collaboration at TINAH4,5] extracted from the data the In the present paper we proceed as follows. In Sec. Il we

combination of charg&g and magneticsy, form factor briefly describe the basic notions of our approach. In Sec. Il
we apply the model to investigate the strange form factors of
P appex Q2) =G2(QF) +0.39G3,(Q7) nucleon. Section IV contains a summary of our major con-
clusions.
=0.025+0.020+0.014 (2
at Qﬁ=0.477 GeV [5]. The upcoming experiment by the Il. PERTURBATIVE CHIRAL QUARK MODEL
A4 Collaboration at MAMI[6] intends to measure The starting point of the perturbative chiral quark model
s 5 s < [26—28 is an effective chiral Lagrangian describing the va-
mam (Quw)=Ge(Qjy) +0.225y,(Qy), ) lence quarks of baryons as relativistic fermions moving in a

self-consistent  field (static potentidl Veq(r)=S(r)

whereQj,=0.23 GeV. +9°V(r) with r=|x| [25,30, which are supplemented by a
lefe_rent theoretical approaches were _apphe_d to thecloyud (of)GoIdstorle|boson8n-(K,n). (For dperiails, see Rgf.

analysis of strange nucleon form factors, including QCD[26]) The effective LagrangianCey= L+ L of the

equali_ties and Lattice QC[y—10), he"’?"y ba_ryon chiral per- PCQM includes a chiral invariant %ﬁaﬂ;ml,ménd )éSBsymmetry

turbation theory(HBChPT) [.11’12’ d|sper§|ve approaches breaking term£, g (containing the mass terms for quarks

[13-15, kaon loop calculationfl6], a hybrid model based and mesons X

on vector meson dominand®MD) in addition to a kaon

cloud contributio{17], a VMD model[18], a Skyrme model

[19], a NJL mode[20], and chiral[21] soliton models, chiral — . 1

bag[22] and chiral quar23,24 models, etc. Theoretical Lin(X) = )L 4= ¥V (1) Jih(x) + E[Dﬁq)i(x)]z

results vary quite widely. For example, the predictions for .

the strange magnetic momem,s\,in,,(O) are distributed — - DP(x)

from negative values-0.75+0.30[7] to positive ones 0.37 —S(nyxjexgiy’——

[22]. Theoretical results for the strange charge radius vary

from —0.16+0.06 fn? [9] to 0.05-0.09 fn? [12]. Simi- 5

larly, predictions for the momentum dependence of the ey T Y

strange form factors cover a wide range of values, depending Lxse(0) =~ )My (x) 2Tr[<I> C0M], ®

$(x), 4
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where®(x) is the octet matrix of pseudoscalar mesdng, ~ Here& is the single-quark ground-state energyarep are
is the covariant derivativg27], F=88 MeV [26,37 is the  Parameters related to the ground-state quark wave function
pion decay constant in the chiral limit/=diagim,m,mg} is Yo’
the mass matrix of current quarks with=7 MeV, andm,
=25m; B=1.4 GeV is the quark condensate constérdere R
we restrict ourselves to the isospin symmetry limit with) Up(x)=Nexg — oR?
=my=m.) We rely on the standard picture of chiral symme-
try breaking[33] and for the masses of pseudoscalar mesons - ) v o
we use the leading term in their chiral expansioe., linear ~Where N=[ 7*?R*(1+3p%2)]~ " is a normalization con-
in the current quark mags stant; xs, xf, and y. are the spin, flavor and color quark
wave functions, respectively. Note that the constant part of
9 9 A , 2 4 the scalar potentidll, can be interpreted as the constituent
M7=2mB, Mi=(m+myB, M}=z(m+2my)B. mass of the quark, which is simply the displacement of the
(6) current quark mass due to the potensét). The parameter
p is related to the axial chargg, of the nucleon calculated
We expand the quark fielg in the basis of potential eigen- in zeroth-orderor 3g-core approximation:
states as

1
ipox/R | XsXixe, (1)

X2

5 2p?

W) =2 by ()exp— i€, + 2 dhv(X)expligs), T - 12
a B 1+_p
@ -

where the sets of quaru,} and antiquarkv g} wave func- Therefore p can be replaced by, using matching condition

tiqns in orbit_Sa and@ are solutions 9f the Di_ra_c equation (12). The parameteR is related to the charge radius of the
with the static potential. The expansion coefficientsand proton in the zeroth-order approximation as

d; are the corresponding single quark annihilation and anti-
quark creation operators.

Treating Goldstone fields as small fluctuations around the , 1+ Epz
2

three-quark (§) core we formulate perturbation theory in - - -

A (r3Po=| dxuf(x)x%ug(x)= —— (13
the expansion parametéx(x)/F ~ 1/y/N; which corresponds E/LO 0 0 2 3,
to an expansion in powers @fF, wherep is the 3 momen- 1+ 5P

tum of the meson field. We also treat finite current quark

masses perturbative[26,33. In this paper we restrict our- i -
selves to the linear form of the meson-quark interactior? OUr calculations we use the valgg=1.25[26]. There-

PN AL B . fore, we have only one free parameter, thaRidn the nu-
exili P ()/F]=~1+iy°®()/F, and all calculations are per- merical studie§26] R is varied in the region from 0.55 to

formed at one loop or at order of accuraml/F2,m,m,). In 0.65 fm, which corresponds to a change(c#)", from 0.5

the calculation of matrix elements we project quark diagramsg o 7 fn?. The parameteR serves as a scale parameter for
on the respective baryon states. The baryon states are C9rturbation theory. In a previous pajié6] we showed that
ventionally set up by the product of the SU(6) spin-flavor{qyaiyes ofR=0.6=0.05 fm our perturbation theory is per-
and SU(3) color wave functions, where the nonrelativistic foc1y justified. We calculated the renormalization consgnt
single quark spin wave function is replaced by the relativisticyhich is responsible for charge conservation. The numerical
solutionu,(x) of the Dirac equation value ofZ for our set of parameters is close to unigyg., for

0 = o . nonstrange quarks 0.88.03). The expansiorz:/)/F breaks
[y y- V+97S(r)+V(r) = &]Ju.(x)=0, (8 down forR<0.3 fm. With the formal and phenomenological
. . foundation established, our model gives a reasonable de-
where£, is the single-quark energy. scription of nucleon properties. In models similar to our ap-
For the description of baryon properties we use the eﬁecproach(see, e.g., Ref34]) an improvement of the phenom-
tive potential Ver(r) with quadratic radial dependencies gngjogical fit can be obtained by inclusion of certain
[26.27 additional physical aspects, such as c.m. corrections and Lor-
entz boost effects. Usually, these two types of corrections are
S(N=Mytcir?, V(N=Mz+cor? ©)  calculated for leadingthree-quark conediagramg 34] while
their contributions are supposed to be negligible for next-to-
leading diagrams including meson cloud corrections. The
contributions to the strange nucleon form factors start with
- ) next-to-leading diagrams. Therefore, we do not include
2R® center-of-mass and Lorentz boosts corrections. In our further
(10 publications we intend to calculate these effects.

with the particular choices

1-3p? 1+3p?
p Mg, p , _ p
2pR 2pR

M]_:
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Ill. STRANGE FORM FACTORS OF NUCLEON SE(0)=O, :A(O):MS: Gi(0)=gi, (21)

Now we consider the calculation of the strange vector and . < )
axial vector nucleon form factors. We first derive from the Whereu® andg, are the strange nucleon magnetic moment

model Lagrangian the strangeness vector curgént which ar;d ?xial charge, respectively. Dira#ej(Q?) and Pauli
is the combination of the baryoni and the hypercharge F2(Q%) form factors are related to the Sachs form factors by

JY currents:
M 2

2\ — A 2
Ve=38- Y. (14) Ge(Q9)=Fi(Q?) p F3(Q), (22
Using Noether’s theorem we have
m(Q%)=F1(Q*)+F3(Q?). (23)
g 1— v — \g 2
Ju= 3 7.3 Ju:qhﬁ“?fsij@i‘?u@i* 19 The strange nucleon radicharge, magnetic and axjahre
given by
where f;;. are the totally antisymmetric structure constants
of SU(3). We therefore obtain ss  AGYQY)
(r >|:—6d—Q2|Q2:0, |=E,M,A. (24)
N H - 0;i 9 KO
V5 =sy,s+(K"id, K +K%a9,K+H.c). (16

Note that both valence and se€-(neson clougiquarks con- (Ij” thel I:CQ'\f/' the strfanhge vecthcharge da?d r;%gne)ic
tribute to the strangeness vector current. This form of thétnd axial form factors of the nucleon are defined by
strangeness current is common to chiral quark mod&f

- L 1 .
The strangeness axial currethi is given by XLXNGSE(Qz): N ol — ff S(1)d*xd*x,d*x,e 19
AS =57, 758, 1
WSS 0 XTLLin(00) L X VE00 1| o),
where, because of the pseudoscalar nature of the Goldstone (25)

bosons, the mesonic piece is absent. To perform a consistent
calculation of strange nucleon form factors we have to guar- .- _ =
. . . . lonX(q
antee local gauge invariance associated with the electromag!
neticU¢(1) group. As in the case of electromagnetic form 2my
factors(see Ref[26]), we restrict our kinematics to a spe-
cific frame, that is the Breit framéBF), where gauge invari-
ance is fulfilled due to the decoupling of the time and vector
components of the electromagnetic current oper86f. In
the BF the initial momentum of the nucleon = (E, X T[ Lint(X1) Lind(X2)VEX) ]| o), (26)
— ﬁ/Z), the final momentum isp’= (E,ﬁ/Z) and the
4-momentum-transfer iq=(0,ﬁ) with p’=p+q. With the
spacelike momentum transfer squared givenQgs= —q?
=62, the strange form factors of nucleon—cha@g and
magneticGy, (Sachs form factors—are defined in the BF by

XNGu(Q?)

1 _
=N{¢po| - Ef 8(t)d*xd*x,d*x,e '

1 )
MTRGHQ) =" rl— 5 | stndixatedie

X T[ Lint(X1) Lint(X2) AS() T o),
27)

q q
<N(§) VS(O)‘ N( 3 > =XWnNGR(QY), (18 whereL,, is the linearized strong interaction Lagrangian of
kaons and quarks:
1| S P ) A A L e r _
<N(2) VIO N( 2) > XN Tm,, NCM(Q: Lin(0)=— S K (0000147500

(19
+KO(x)d(x)i y°s(x)]+H.c. (28)

>

A§<0>’N(—g

_ 3 s 2
= G . (20
> XNTRNGA(QT). (20 Superscript ‘N in Egs. (25) and (26) indicates that the

q
<N(2>
. matrix elements are projected on the respective nucleon
Here, Vg and V® are the time and space component of thestates and subscript¢" refers to contributions from con-
strangeness vector curreiiq. (16)] A3 is the third spatial nected graphs only. At one loop the relevant diagrams are
component of the strangeness axial curfé. (17)]; yy is  indicated by Figs. (8) (meson-clougdand Xb) (vertex cor-
the nucleon spin wave function. At zero recoil the Sachgection. For the quark field we use a Feynman propagator
form factors satisfy the normalization conditions for a fermion in a binding potential:
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(a) (b)

FIG. 1. Diagrams contribution to the strange nucleon form fac-

tors: (a) meson cloud diagram an@) vertex correction diagram.

iG(X,Y)=0(Xo—Y0) 2 Ua(X)Uy(y)e Ealxomvo)

—0(yo— Xo)E UB()Z)U_B(Q) elés(Xo~Yo)
B

(29

In the following we truncate the expansion of the quar

propagator to the ground state eigenmode:

iG (X,Y)—iGo(X,Y) = Ug(X)Ug(y) e EaX0™Y0) g(xo—yy).
(30)

For K mesons we use the free Feynman propagator for a

boson field with

d*k exd —ik(x—y)]
m4t MZ-Ki-ie

-y | (31

Below, for transparency, we present the analytical expresaxial nucleon form factorGE(M)(Q2)|

PHYSICAL REVIEW ®6, 055204 (2002

Fann(P2Q%,X) =F un(P?) Foann(p?+A),
A=Q%+2p\Q%x,
t¥(p2,Q2,x)
B 1
Wi (P2 Wi (p?+ A)[wi(p?) +wi (p?+A)]°

1
2, N2 2 ’
Wi (p?)wi(p*+A4)

tm o (p%Q%x) = (34)

with wi(t) = M2 +t. HereF _yn(p?) is thewNN form fac-
tor normalized to unity at zero recoil. For tiBaussianform
of the single-quark wave function it is given h26]

2R2 2R2 5
ot o - 55| 1+ P51
(35

(b) The vertex-correctiorfVC) diagram[Fig. 1(b)] con-
ktributes.

s 3 (9
2o (@) lve= Gl (RS 200( ‘;)

* F2an(P?) Ve
Xfo dpp'—5——tegwy»

w(p?) (39

GA(Q)=GA(@lvc
9 [9a ” F2n(p?)
=-0u@ 1t F) Jod e

(37

—1; GA(Q) = gAFTrNN(QZ) is the
are the proton

wheret!©=9 andt),‘°=

sions for the strange nucleon form factors obtained in theharge and magnetic form factors calculated at leading order

PCQM.

(a) The meson-cloudMC) diagram[Fig. 1(a)] results in

GE(Q*)|mc=~ zoo(wF)fdppzf dx(p?+pQ%x)

X Faun( P2 Q2 )t C(p2,Q%,%), (32)

9 (= 1
GiA(QZ)|MC:_ﬁmN<%) Jodpp4J’71dX
X (1=%%) Foan(P?, Q% )ty “(p%,Q% ),
(33

where

(LO) [26]:
Q2R2 2 Q2R2
GE(Q2)|3q —ex;{ - 4 ) 1- p3 4 )
1+ —p2
2
(39
2p2

GR(Q?)[50=ex Q R Zm;R (39)

1+ 2p

For the case of the strange axial nucleon form factor only the
VC diagram[Fig. 1(b)] contributes at the order of accuracy
we are working in. Combining the contributions of both dia-
grams, the expressions for the static characteristibe
strange magnetic moments, radii and axial charge of the
nucleon are given by
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TABLE |. Static strange characteristics associated with the vector current.

Approach ©® (n.m.) (r¥)g (fm?) (r®)h (fm?) p° Pt pp®
QCD equalitie 7] —0.75+0.30
Lattice QCDI[8] —0.16+0.18
Lattice QCDI[9] —0.36:0.20 —0.16+0.06 2.02:0.75 1+0.75
Lattice QCD[10] —0.28+0.10
HBChPT[12] 0.18+0.34 0.05:-0.09 -0.14
Poles[13] —0.31=0.09 0.14-0.07 2.1 —-2.97
Poles[14] —0.185+0.075 0.14-0.06 —2.93 —3.60
Poles[15] —0.24+0.03
Kaon loop[16] —0.355+0.045 —-0.0297-0.0026
Kaon loop+ VMD [17] —0.28£0.04 —0.0425+0.0026
Skyrme mode[19] -0.13 -0.11 1.64 1.27
NJL soliton mode[20] 0.10+0.15 —0.15+0.05 3.06 2.92
YQSM [21] 0.115 -0.095 0.073
CBM [22] 0.37
CQM [23] ~—0.05
CQM [24] —0.046 ~0.02
PCQM —0.048+0.012 —0.011+0.003 —0.024:£0.003 0.1%0.04 0.05
3 2 e dppt m For completeness, we also give our prediction for the leading
S=— —(g—A) f PP o (p?)| utC+ N strange charge coefficiepf, which is defined as
#2000 7F ) Jo wipr) ML T wepd) | |
(40)
dG3(7
s 9 (gA sz dpp* F2 02 (a1 pS= dET( )|T=(Q2/4m,2\‘)=0. (45)
9=~ 10009 | 7F| J, Wi (p?) (P, (41

27 [ ga\? (> dpp* Note thatp®is also expected to be measured by the HAPPEX
2\S _ FZ 2 2\P A . . .
(r >E_200 7F| Jo wd(p?) NP (FE)Lo Il experiment[36]. The two strange charge distribution pa-
: rameters(r2)2 andp® are related in the PCQM as

5 p?+3mg(p?)

) _[F;NN(pz)]z

, 42
2 Wi(pz) 42 2
2 ) pS=— §m,§,(r2>sE. (46)
2\s _ 9 [ 9a = dpp 2 2 > 2, LO
(r >M__§5(E) fo Wi (0?) Fann(P )(ER Mp
As we mentioned before, the error bars in our theoretical
p2+ 3m§(p2) 1 - results are due to a variation of the range paranietef the
+W + E[FwNN(p )7 (43 quark wave function from 0.55 fm to 0.65 fm. Also taking

into account the other models, predictions cover a large
whereF '\ (p?) = dF nn(p?)/dp. In the analytical expres- range of values. In earlier calculatiofiz—10,13—-17,1pthe
sions the strange nucleon properties are related to the Ieadiﬁglan?et_ magznletéc mr:)ment is favored tﬁi_ be ngatlvfe, recent
order nonstrange results of the charge radius of the protog culations[21,22, however, gave positive values far”

2\P . 0 ur value of u® is relatively small and negative, close to
é]ri\%lhobgf Eq. (13 and the proton magnetic momenf;, the one of Refs[23,24]. Comparing our predicted values to

HBChPT, though the central values of the quantities are quite
different, the results are consistent if we take the error bars

pLo= G&(0)|I§O: 2mypR (44) into account. For example, the strange magnetic moment and
P . 1+§ 5 charge radius in the perturbative chiral quark model are
2P —0.048+0.012 and —0.011+0.003 fnf, and the corre-

sponding values in HBChPT are 048.34 and 0.05
Our results for the static characteristics of the nucleon assa+ 0.09 fr? [12]. For comparison, we also present the results
ciated with the vector current are listed in Table I. A com-generated by lattice QCD calculations: we indicate a calcu-
parison with other theoretical predictions is also includedlation in the quenched approximatif®], which was recently
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TABLE II. Predictions for SAMPLE, HAPPEX, and MAMI experiments in comparison to current ex-
perimental results.

Approach GawrLe(Q3) Ghappex QF) Gimam (QW)
HBChPT[12] 0.23+-0.44 0.023-0.048 0.00%0.127
xQSM[21] 0.09 0.087-0.016 0.141*+0.033
CQM [24] —0.06 —0.08
PCQM —(3.7+1.2)x10°2 (1.8+0.3)x 1073 (2.9+0.5)x 104
Experiment 3,5] 0.14+0.29+0.31 0.025:0.020+0.014
improved in Ref.[10], and one where the extrapolation ga=—0.0052+0.0015. (48
scheme takes careful consideration of chiral symmetry con-

straints[8].

As for the leading strange charge coefficies the
spread of predictions of various models is quite large, rang
) B s "
ing 1:9811736934t003.06. Olur ]:/aluE fop® is p05|(tj|ye andI quantitatively.
small: 0.1720.04. Our results for the strange radil are also ™ \gy¢ e discuss the momentum dependence of the

small when compared to other approaches. Because of thgange form factors for the central value of our size param-
simple relationship betweest and the strange charge radius gterR=0.6 fm. In Fig. 2 we plot theQ? dependence of the
(r®)g, a measurement gf* also determinegr®)z. A “He  nucleon charge strange form factor, which is positive for all
experiment was proposed to measpPeat Q°—0 to an ac- Q2 and has maximum aD2~0.5 Ge\?. The behavior of
curacy of §p°==0.5 which could be capable of yielding a G}(Q?) is close to the one calculated in REE8] and simi-
reasonable experimental value fot [36]. In Ref.[36] the  |ar to the results obtained in lattice QdB] and the chiral
authors obtained a preliminary value of soliton quark mode[21]. All these calculations give a posi-
tive strange form factoGg. Our result is also consistent
with that of Ref.[12] considering the uncertainty of the pa-
rameters. The chiral quark model of RE24], however, ob-
p5+2.9u5=0.67+0.41+0.30 (47)  tains a form factoiGg which is negative and decreases with
the increasing?.

In Fig. 3, we show the momentum dependence of the
from the current HAPPEX datfb]. In Table | we indicate  strange magnetic form fact@®y,(Q?) which is similar to the
our prediction forp®+ u,u® of 0.05 at central values qf°, prediction of lattice QCDO9]. Both results give a negative
wp and u®, which is consistent with Eq(47). The values strange form factoGy (Q?). Though our results foGg is
obtained from lattice calculations and the Skyrme model,
where the strange magnetic moment is negative as in the 0.01
PCQM, also compare reasonably to the value of &Q).
The results of dispersive approachds,14 and the NJL
soliton model[20] disagree with the current experimental
limits.

We also calculate the combinations of strange form fac-
tors measured by SAMPLE and HAPPEX at fin@& with
our predictions asGEyp e(Q%) = —(3.7+1.2)x 10 ? and
Giapped Q2)=(1.8+0.3)x10 3. The prediction for the
MAMI A4 experiment is Giay (Q5)=(2.9+0.5)x10°4. @&
In Table Il we summarize the theoretical results for the re-
spective experiments obtained within different theoretical ap-
proaches. The values of our predictions for the HAPPEX and
MAMI experiments are quite small. This is because in the
PCQM we have a cancellation between the strange charg
form factor, which is positive and the magnetic one, which
turns out to be negative, as will be shown below. In R . ) )
HBChPT, the central values of the SAMPLE and HAPPEX 0 0.25 0.5 0.75 1
experiments are fitted by an appropriate choice of the low-
energy coupling$12]. We also determine the strange axial
charge of the nucleon with FIG. 2. Nucleon strange charge form fac®g(Q?).

Our prediction has the correct sign when compared to the
present direct estimate of this quantity from deep inelastic
scattering experimentf37], ga=—0.12+0.03, but differs

@)

0.005}f

E)
E

Q? (GeV?)

055204-6



STRANGE NUCLEON FORM FACTORS INTH. .. PHYSICAL REVIEW C 66, 055204 (2002

0 T T T -0.05

-0.011 -0.04

- 0.02 -0.03
S g

- 0.03f -0.02

- 0.04} -0.01

- 0.05 . . . 0 . . .

0 0.25 0.5 0.75 1 0 0.25 0.5 0.75 1
Q@ (GeV?) Q@ (GeV?)
FIG. 3. Nucleon strange magnetic form fac®},(Q?). FIG. 5. Nucleon strange Pauli form factsp(Q?).

close to Refs[18] and[21], the predictions foiG}, are dif- IV. SUMMARY

ferent, in that in latter references a positive value &gy is In summary, we investigate the strange vectbrarge and
obtained for the indicate®? range. In Ref[12], both posi- magneti¢ and axial form factors of the nucleon in the per-
tive and negative value @y, are possible due to the uncer- turbative chiral quark model. We determined the momentum
tainty of the parameters. dependence of the strange form factors, radii, and magnetic
In Figs. 4 and 5 we plot the momentum dependence of thE'0ments at the one-loop level. Our results for the strange

Dirac F$(Q?) and PauliF$(Q?) strange form factors of the form_factors _and the leading strange charge Coeffi(_:ient are
nucleonl(Th; behavior (ﬁzs(is glose t(?that o532 while ES consistent with the SAMPLE and HAPPEX experiments.
. 1 E: 2

4GS h il wm d q Finallv. in Fi The strange electric form fact@3 is positive with a maxi-
andiy have simfiar momenturm dependence. Finaly, I F9.jym at aboutQ?~0.5 Ge\?. The strange magnetic form
6 we plot theQ~--dependence of the normalized strange axia

) o s IfactorGﬁ,I is negative and its absolute value increases with
nucleon form factoiG(Q<)/GA(0).

1
0.01
0.75
e
@<
@)
o = 05}
2 o.005} <3
0.25
0 . . .
0 . . . 0 0.25 0.5 0.75 1
0 0.25 0.5 0.75 1
Q? (GeV?)
Q@ (GeV?)
FIG. 6. Normalized nucleon strange axial form factor
FIG. 4. Nucleon strange Dirac form factBg(Q?). G3(Q?)/G5(0).
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