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Two phenomenological models which give opposite predictions fostgeasymmetry in the nucleon sea
are reanalyzed carefully. It is pointed out that although the quantitative results in both models depend dramati-
cally on the parameters, the predictions for the shap:ixjf—?(x) in the two models are parameter indepen-
dent and opposite. Thereby the coming experiments are likely to be able to distinguish the two models. We find
that the reason for the two models giving opposite predictions is that the fluctuation functions and parametri-
zations for the strangéantistrangg quark distribution in the baryofmeson in the two models are quite
different. To further investigate these models, we use the same parametrizations for the (stnéisgange
distributions of the baryofmeson in the two models. We find that one of the models depends strongly on the
parameter which controls the behavior of the meson-baryon fluctuation function. Also the two models agree on
the shape and size afs for some values of the model parameters, but can disagree strongly for others.
[S0556-282(99)08619-1

PACS numbgs): 13.60.Hb, 11.30.Hv, 12.39.Ki, 13.88e

[. INTRODUCTION There have also been some theoretical analyses on this
issue[8—12]. From the chiral Gross-Neveu model, Burckardt

Studying the light quark content in the nucleon sea isand Warf{8] suggested that a larges asymmetry may exist
important to the understanding of nucleon structure as weli the nucleon sea. Because of its success in the study of the
as the strong interaction. There is strong experimental evifayor asymmetry of the nucleon sea, the meson cloud model
dence that the light quark sea is flavor asymmetric, ue., (MCM) has also been used in the study of the strange sea of

=d [1-4]. Another interesting question concerning the dy-the nucleon. Employing the meson cloud model with the
namics of the light quark sea of the nucleon is quark-fluctuation function calculated from covariant perturbative

antiquark q-E) asymmetry. The nucleon sea can be brokerFheory and cloudy bag_mod@]L3] Signal and Thoma$9]
down into perturbative(“extrinsic” ) and nonperturbative Predicted that thes and s can have quite different shapes,
(“intrinsic” ) parts. The perturbative sea is created from@lthough the quantitative results depended on the bag radius.
gluon splitting and can be calculated from perturbative QcpHoltmann, Szczurek, and Spdtt0] performed their analysis

as th air exists onlv for short times. In the leading twist using the meson cloud model with the fluctuation function
eqqap y : gb being calculated from time-ordered perturbative theory in the

approximation, the perturbative sea is symmetric, @&:0.  infinite momentum frame and the parameter in the form fac-
The nonperturbative sea, however, may exist over a longor being fixed by the high-energy particle production data. It
time and it has a strong connection with the “bare” nucleon. a5 found thas<s in small x region ands>s in large x

There is no fundamental theoretical principle and/or experiegion. Brodsky and Md11] proposed a light-cone two-
mental evidence which demands that the nonperturbative S@dy wave function modeglLCM) for the description of the
is symmetric. Although it is usually assumed that the quarkneson-baryon fluctuation, and they obtained a significantly
sea in the nucl_eon is equal to the a.nt|quark Sea, one Shoulﬂfferent conclusion from[10]: s>s (s<s) in the small
note that they-q symmetry may be violated to some extent. (jarge x region. The quantitative predictions|ihl] dramati-
Because one cannot distinguish the sea up and down quarkgjly depend on the normalization of the fluctuation. More
from the valance up and down quarks in the nucleon boungecently, Christiansen and Magnii2] arrived at a similar
state, it is difficult to study they-q asymmetry of the up conclusion ag11] by employing both effective and pertur-
quark sea and the down quark sea in experiments. Howevebative degrees of freedom and incorporating the recombina-
the strange content of the nucleon sea is accessible to expetien mechanism which has been well used in the study of the
ments[5-7]. Although there is still large uncertainty in the hadron production. It is worth noting that the same physical
extraction ofs and s distributions from experimental data Picture—nucleon fluctuating to meson and baryon—has been
[5-7], the analysis of7] strongly suggests tha(x) +s(x). used in both MCI\/[Q,lO] and LCM[11], but the predictions
We can expect that the experimental data will be improvedor the s(x) —s(x) are quite different. o
in the near future. The purpose of this paper is to reanalyze $he asym-
metry of the nucleon sea in the frameworks of both the
MCM [9,10] and LCM[11], and to find the reason that quite
*Email address: f.g.cao@massey.ac.nz different predictions are obtained from the two models in
"Email address: a.i.signal@massey.ac.nz which the same physical picture is employed. In Secs. Il and
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[ll, we analyze the meson cloud model and light-cone modelproved to be a successful tools in understanding both
respectively. In Sec. IV, we investigate the model depennucleon structure and dynamics. Lately, this model has been
dence of the two models and present more discussions. Ttapplied to the studies of structure function and sea content of

last section is reserved for a summary. nucleon[14,15. The basic idea of the meson cloud model is
that the nucleon can be viewed as a bare nucleon surrounded
Il. MESON CLOUD MODEL by a mesonic cloud. The nucleon wave function is expressed

in terms of a series of baryon and meson components. For
The meson cloud model was first suggested and devethe strange content of the nucleon sea, the important compo-
oped in the studies of low energy physics and it has beenents areAK andXK Fock states:

N prysica [NDparet 2 | dy Pk, @ik (v, k3 ANy k, );KY (1—y,—k,))
AN

+7 | dy Pk, Ak (v, k2)[SM(y k)i KN (1—y, =k )Y+ - -+, (1)

AN

where g\ sk (v.k?) is the wave function of the Fock state Fig. 4). This implies thatsN<sV in the largex region. The
containing aA (%) baryon with longitudinal momentum g hrediction of thex dependence of-s asymmetry will
fractiony, transverse momentuky , and helicity\, and aK depend on these two competing effects.

meson with momentum fraction-ly, transverse momentum  rrom the consideration of momentum and charge conser-
—k, , and helicity\". The model assumes that the lifetime | ation we have

of a virtual baryon-meson Fock state is much larger than the
interaction time between the hard photon and nucleon in

deep inelastic scattering, thus the nonperturbative contribu- fek(y)=fka(1-y). 5
tions to the strange and antistrange distributions in the pro-
ton. sN ands'. can be written as convolutions It has been pointed oyfl0,16,17 that the constraint equa-

tion (5) can be guaranteed in the calculation employing time-
1dy X ordered perturbative theoffOPT) in the infinite momen-
SN(X)=f —fBK(Y)SB(—), (2)  tum frame while it cannot be satisfied automatically in the
x Y y covariant perturbation calculation. Another advantage of em-
ploying the TOPT in the infinite momentum frame is that the
f) 3) intermediate particlegbaryons and messonsre on their
y)' mass-shell and so there is no ambiguity associated with the
possible off-mass-shell behavior of their structure functions
whereB=A(3), st andsK are thes and's distributions in  Which is encountered in the covariant perturbative formula-
the A (2) andK ™, respectively, andlg is fluctuation func- ~ tions.
tion which describes the possibility for a nucleon fluctuating The wave functionqsgf(' in Eg. (4), and thereby the fluc-
into aAK (2K) state, tuation functionfg,(y), can be calculated from the effective
meson-baryon-nucleon interaction Lagrangian,

_ 1d _
() = LVnyB(wsK

fax(V) =D | dKZ| b (y.k2)2 @ B
& o L=gidysd, ©)

From Egs.(2) and(3) we know thats ands distributions in whereg is the effective coupling constant, agdand ¢ are

the nucleon are different and the differerzes depends on  {he nycleon and pseudoscalar fields, respectively. Employing
both the fluctuation functionsfgx and fxg) and valance  time-ordered perturbative theory in the infinite'momentum
quark distributions in the baryon and mesa¥® @nd s¥). frame, we obtain

Because of the baryons andX being heavier than thi

meson, thdgk(y) peaks ayy>0.5 while theiKB(y) peaks at " . di

y<0.5(see Fig. 5, which suggests tha'>s" in the largex FMCM () = NBKJ L

region. On the other hand, in the largeegion thes distri- 16m2Jo ¥(1=Y)

bution of theK meson(s®(x)) is generally believed to be G2,(y,k?) (ymy—mg)2+k2

larger than thes distribution of the baryorn(s®(x)) as the Bl o A = (7)
baryon contains one more valance quark than the messm (mﬁ— mZBK)z y

074021-2



PHENOMENOLOGICAL ANALYSIS OFss ASYMMETRY . .. PHYSICAL REVIEW D 60 074021

0.06

0044 ,"\\ FIG. 1. s(x)—s(x) calculated in the MCM
o 0024 '.',,-\\‘ K AcLo8 Gev and LCM. The thin solid and thick solid curves
2 ;,' \3\\ AsRne are the contributions from\K component and
g o bk TN TR AK, 6=033 GeV AK plusXK components, respectively, obtained
§ * g in the MCM. The cutoff parameter in the form
S AKHIK ASLOSGeV factor involved in the MCM has been taken as
8 004 ',‘\V:": """ AK + ZK, 0=033 GeV A=1.08 GeV. The thin dashed and thick dashed
S B Caxis curves are the contributions frolK component

oo V! and AK plus 2K components, respectively, ob-

K% tained in the LCM with the parameter
-0.08 T T T T =0.33 GeV.
0 0.2 04 0.6 0.8 1

wherem3, is the invariant mass squared of the (3K) E<+(X,M§1Lo):VW(X,M§1Lo)_UK+(X:#§|L0), (14)

Fock state,
with
, Mtk mg+k?
= + (8 w 2 \_ -0.49 0.365
Mak=""y v V7 (X, uiL0) = 1.05% %491+ 0.35%/x) (1—x) 3%,
(15
andGBK(y,kf) is a phenomenological vertex form factor for .
which we adopt a exponential forfii0] U (X, u&0) =0.5401—x) "N (X, u&1 o), (16)

at scaleu?, o=0.34 Ge\f. The numerical result is given in
®  Fig. 1. It can be found thasN>s" as 0.02x<0.21 and
sN<sV asx>0.21.

MR — M3 (y.kT)
2A2 '

waxb=w%

It has been argued in Rdf10] from studies of baryon pro-

duction processes that a unique cutoff paramefer Ill. LIGHT-CONE MODEL

=1.08 GeV can be used for all vertices involving octet bary- . , .

ons and pseudoscalar or vector mesons. The fluctuation func- AS iS Well known, the nucleon is built up from three val-
tions for the different charge states can be obtained by usingnce quarks plus|q pairs and gluons which compose the

the following relations: nucleon sea. The light-cori&C) formalism[21] provides a
convenient framework for the relativistic description of had-
fak+(Y)=TFak(y), (100  rons in terms of quark and gluon degrees of freedom. Com-
bined with perturbation theory, the light-cone formalism has
fyiro(y)=2Fsox+(y)=2Fsk(y), (11 been applied to many exclusive processes with large momen-

tum transfer. In this formalism, the quantization is chosen at
wheref ,«(y) andfs,(y) are given by Eq(7) with B being @ particular light-cone timer=t+z. The hadronic wave
A andy, respectively. We take the effective coupling con-function, which describes the hadronic composite state at a
stantsgﬁAK/47-r= 13.7 andgﬁEK/4ﬂ-:3_7 [9,18. particular 7, can be expressed in terms of a series of light-
For thes distribution in theA (3) it is common practice cone wave functions multiplied by the Fock states. For ex-
to use the parametrization for the valance quark distributio@mple,

in the nucleon via relation9,10,12 I0)=uud) + luudgyy
- uud/p uudgp

s _?' (12) +Z |Uqu6¢uuquip+"‘- (17)
qaq

Here, we adopt the next-leading-ord®LO) parametriza-
tion given in[19] Gluck-Reya-Vogt-1998GRV989) for uN at
scaleu? o=0.40 GeVf,

As an approximation, Brodsky and Mdl] suggested
that the nucleon wave function E¢L7) could also be ex-
pressed as a sum of baryon-meson Fock states similar to Eq.
(2). In principle, the predictions obtained by employing ef-
fective degrees of freedofizg. (1)] should coincide with the
_ results from employing the quark-gluon degrees of freedom
For thes distribution in theK, we adopt the parametrization [Eq. (17)]. The probability of the baryon-meson fluctuation
of [20] Gluck-Reya-Stratmann-1998RS98 which is ob-  should decrease with the invariant mass of the baryon-meson
tained by connecting® with the valance quark distribution Fock state increasing. So thek and3 K Fock states are the
in the pionic meson based on the consistent quark model, most important states in the study of the strange sea of

uN(X, w8 0)=0.63% 51— x)3%91+18.%). (13
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% A=1.08 GeV _ FIG. 2. s(x)—s(x) calculated i_n the MCM
(001 with both AK andX K components included. The
& ¥ N A=1.20GeV dotted, solid, and dashed curves are the results
£ 0 s-axis with cutoff parameters\ =1.00 GeV, 1.08 GeV,

and 1.20 GeV, respectively.
-0.01
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nucleon, whereas the higher Fock states will be less impomespectively: F_urthermore, in Ref[11] the s distribution in
tant. It was pointed out in Ref11] that the possibility for the A and thes distribution in theK are also estimated by
finding the AK* * state is only about 5%-10% of the possi- ysing a Gaussian type two body wave function with tite

bility for finding the AK™ state. _ pair in theA being treated as a spectator,
In the light-cone baryon-meson fluctuation model, the

same two-level convolution mechanism and form{gee dk? 1 [mg+k? mp+k? 2
Egs. (2), (3), (5) and discussion following thepnare em- sB(x):f LZ Aexg —; - ,
ployed to evaluate the nonperturbative contribution toghe 167 | 8a X 1=x

and s content in the proton sea. However, the two factors (20)
inside the convolution integrals, the fluctuation functiég( 2 - 2 2\ 712
andfyg) and \Elance quark distributions in the baryon and ?(X):f dk? Aexpl i mstk{  mg+ki

meson €2 ands®), are now both described using two-body 162 82?2 X 1-x
light-cone wave functions. The probability of the baryon- (21)

meson fluctuatiorithe fluctuation functiohis given by
The mass parameters are takennag=330 MeV for the

light-flavor quark,ms=480 MeV for thes quark, andmp
=600 MeV for the spectatof1l]. The strange and anti-
strange distributions in the nucleon sea are obtained via Egs.
(2) and(3). The numerical result is given in Fig. 1. One can

find that sN<sV as 0.02x<0.24 andsV>sN as x>0.24,
which is opposite to the predictions from the MCM.

dk?
S luy.k)I%

FLCM(y) fo - (18)

wherey(y,k ) is a two-body wave function which is a func-

tion of the invariant mass square of the baryon-meson sta
[see Eq(8)]. In Ref.[11], two wave function models, Gauss-

ian type and power-law type, were used, but nearly identical
predictions for the strange content of the nucleon sea were
obtained. Hence in our calculations, we adopt the Gaussian
type wave function:

IV. MODEL-DEPENDENCE AND DISCUSSIONS

The predictions from the two phenomenological models
(MCM and LCM) are quite different. We want to make a
comparison between the two models and clarify the differ-
ence between them. We then hope that more precise experi-
mental data will enable us to make a choice between the two
models, or at least determine their parameters.

wherea is a phenomenological parameter which determines The important parameters afein the MCM anda in the

the shape of the fluctuation function amd=0.33 GeV is  LCM. First, we study the effect oA on the calculation by
taken in Ref[11]. We will discuss thex dependence of the allowing a range for\, 1.0 Ge\A<1.2 GeV. It should be
LCM in the next section. Here we would like to point out noted that the parametet cannot be varied dramatically
that the constraint for the fluctuation functionfgk(y)  since, in principle, it can be obtained by fitting the high-
=fre(1l—y), is satisfied automatically in the LCMee Egs. energy baryon production dataAE1.08+0.05 GeV is

(18) and (19)]. For simplicity, the fluctuation function given in[10].) The numerical results are presented in Fig. 2.

fEoM(y) was normalized to 1 in Refl1], thus only strik- It can be found that the quantitative results depend strongly

ingly differents and s distributions were observed but no ©n the value ofA, which is not surprising since the value of
absolute magnitude was given. In order to make a meaningl governs the probability of nucleon fluctuating 20 (%)

ful comparison with the result of MCM, we require tHgf"

has the same normalization 84" with A=1.08 GeV, that

1

k)=A
(y.K,) eX,{SaZ

mz +k?
1-y

m3+ k>
y

(19

is the probabilities of finding the\K™ and 3°K* Fock
states in the nucleon af®,+=1.27% andPyok+=0.25%,

INote from Eq.(11) the probability of finding theS "K® Fock
state isPy +0=0.50%.
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A=1.08 GeV

FIG. 3. s(x)—s(x) calculated in the MCM
0=0.33 GeV and LCM with bothAK andX K components in-
cluded. The solid curve is the result from the
MCM with A=1.08 GeV. The dotted, dashed,
0=1.00 GeV and dashed-dotted curves are the predictions from
the LCM with =0.33 GeV, 0.50 GeV, and 1.00
GeV, respectively.

_____ 0=0.50 GeV

strange — antistrange

— x-axis

-0.08 T T T T
0 0.2 0.4 0.6 0.8 1

baryon andK meson.(For A=1.00 GeV, 1.08 GeV, and be found that the quantitative results strongly depend on the
1.20 GeV,P,¢=0.83%, 1.27%, and 2.42%However, the  yalue of a, but the prediction for the shape ofx)—s(x)
prediction for the shape af(x) —s(x) in the MCM is quite  stays the same and is opposite to the prediction of MCM—

independent of the value of: s(x)—s(x) is negative for s(x)—s(x) is positive for 0.02x<0.24 and negative fox
0.02<x<0.21 and positive fox>0.21 no matter whiclh is ~ >0.24. Figure 3 is obtained by setting the probabilities of
chosen. We note that our range/ofcorresponds to a dipole nycleon fluctuating toAK™* and 3°K™ Fock states to be
form factor with cutoff parameter in the range of 650—850 Pak+=1.27% andPsoy+=0.25%, respectively which cor-
MeV [22], which is fairly soft, and corresponds to a bag responds to taking = 1.08 GeV in the MCM. Changing the
radius about 1 fm in the cloudy bag model. probabilities P, and Py will change the prediction for

In the LCM, the shapes of the fluctuation functifsee — .. . -
Eq. (18)] as well as thepstrang(antistrangé distribution in  S(¥) ~S(x) in magnitude, but the predictions for the shape of

the baryon(meson [see Eqs(20) and (21)] are mainly de-  S(X) —s(x) will persist. Thus, we conclude that although the
termined by the value ofi—they become broader asin-  quantitative results in both models depend on the parameters
creases. The value of reflects the strength of the interaction strongly, the predictions for the shapesgk) —s(x) in both
potential in the two body bound state. Phenomenologicamodels are parameter independent. It should be not difficult
studies show that for the pion, a value @fin the range of for the coming experimental data to examine these two mod-
300-500 MeV is favored23]. However, there is little con- els since significantly different predictions are obtained from
straint on the corresponding parametewhen we consider both models.

the portion of the nucleon wave function arising from one It is interesting to note that although the same nucleon
baryon and one meson Fock state, since effective degrees fifictuating to baryon an& meson physical picture and two
freedom are involved and there are few studies employingevel convolution formula[see Eqgs.(2) and (3)] are em-

this model. In principle, the parametezsand A involved in ployed in both MCM and LCM, the conclusion about the

Eq. (19) can be fixed by fitting high-energy baryon and me-asymmetry from the two models are dramatically different.
son production data and experimental information ordthe ~ We point out that both the strange and antistrange distribu-
asymmetry in the protofil—4], however this is beyond the tions in A (2) andK, and the fluctuation functions used in
scope of the present study and will be the subject of futurehe two models, which are the two factors in the integrands
work [24]. Because of the lack of information on the value of of the two-level convolution formulgsee. Eqs(2) and(3)],

a, we study thew dependence of the calculation in the LCM are quite different. We compare the strange distribution em-
by varyinga from 0.33 GeV to 1.00 GeVsee Fig. 3. Itcan  ployed in the two model in Fig. 4. It can be seen that the

sB, GRV98 FIG. 4. s ands distributions in the baryor
____________________ (%) and the mesoiK. The solid curve is the pa-
35, LCM, a=0.33 GeV rametrization of GRV98 fosB. The thin dotted
5, -------------------- B, LCM, 0t=1.00 GeV and thick dotted curves are the8 employed in
= the LCM with «=0.33 GeV and 1.00 GeV, re-
o AN N N sk GRs93 spectively. The dashed-dotted curve is the param-
----- K, LCM, 0=033 GeV etrization of GRS98 fosX. The thin dashed and

thick dashed curves are t employed in the
LCM with «=0.33 GeV and 1.00 GeV, respec-
tively.

""" sK, LCM, a=1.00 GeV
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0.05

0.04 - Vi

L=1.08 GeV

FIG. 5. Fluctuation functions foN— AK
-------------------- 0=033 GeV with the probability being 1.27%. The solid curve

is the result from MCM withA =1.08 GeV. The
dotted, dashed, and dashed-dotted curves are the
------- ®=1,00 GeV results from LCM witha=0.33 GeV, 0.50 GeV,
and 1.00 GeV, respectively.

0.03

fa®

0.024

0.01

strange distributions used in the LCM exhibit a sharp peak imucleon fluctuating to baryon-meson Fock state, has been
the mediumx region, while the GRV98 and GRS98 param- adopted in both the meson cloud model and the light-cone
etrizations forsB and sK emphasize the smali-region  model, the suggested fluctuation functions are quite different
strongly. Also the strangdantistrangg distributions em- [see Eqs(4) and(18)]: while a rather simple two-body wave
ployed in the LCM depends on the parameterthey be- function is employed in the LCM11], a more complex,
come less peaked as increasing from 0.33 GeV to 1.00 effective Lagrangian model is used in the MJWI,10]. As
GeV. Up to now, experimental measurements and theoreticddas been pointed out in Sec. lll, we adopt the same normal-

calculations from first principles on the strange and antiization condition for bothf¥<™ and f5 in order to make

strange distribution in the baryoA (X) and mesorK are  the comparison meaningful. Using the same parameters
Igckmg(but see Refd.25,2€]). The realistic strange d|_str|bu- given in Refs[10] and[11], that is,A = 1.08 GeV in Eq/(9)
tion may be different from the two-body wave function pre- and o=0.33 GeV in Eq.(19), we find that corresponding

diction used in the LCM since only the lowest Fock state ispredictions for the fluctuation functions are very different

considered and the full result should be the sum of all Focksee Fig. 5 fMM(y) has a maximum value at aboyt

stateg27,28. However, thes®(x) ands“(x) obtained from =057 while f5¢(y) has a maximum at aboyt=0.67. In
the LCM being peaked at<0.5 andx>0.5, respectively, the nonrelativistic limit, the ratio of the momentum fractions
reflects the fact that thequark in theA (X) should carry @ carried by the A and K should be abouty/(1-y)
smaller amount of momentum than the (uu) quark pair, ~m,/my¢=2.3, that is, the fluctuation function should be
and thes quark in theK™ should carry a large amount of sharply peaked at aboyt=0.7. Thus we know that the fluc-
momentum than the quark. The studies on the strange dis- tuation function obtained from the two-body wave function
tribution in the baryon from a Nambu-Jona Lasinio modelmodel is consistent with the nonrelativistic argument while
[29,30 and the antistrange distribution in themeson from  the one obtained in the MCM is not. Changing the param-
a Monte Carlo[31] support the above observation. Thus, etersA in Eq. (9) and« in Eq. (19) do affect the shapes of
although it has been a common practice to employ the modithe fluctuation functions. For example, decreasihgnd/or
fied light valance distributions of the nucleon and pionger  increasinge will decrease the difference between the two
andsX, respectively, here we would like to treat the strangemodels. However, as we mention earlier, there is only a
distribution in the LCM and the MCM as two phenomeno- small range of variation irk allowed from the consideration
logical models. of the corresponding high-energy baryon production data.
In Fig. 5, we compare the fluctuation functions employed(A =1.08+0.05 GeV is given i10].) We present the re-
in the two models. Although the same physical picture,sults for 1.0 GeW A<1.2 GeV in Fig. 6. It can be found

0.06

0.05 RABRN

0.04 ' \ . .
. v e A=1.00 GeV FIG. 6. Fluctuation functions fal— AK cal-

culated in the MCM. The dotted, solid, and

px )

0.03 A=1.08 GeV . .
dashed curves are obtained with=1.00 GeV,
oed 2/ e~ \\ | T A=120GeV 1.08 GeV, and 1.20 GeV, respectively, which
corresponds toP,x=0.83%,1.27%,2.42%, re-
spectively.

0.01 +
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0.02

0.01

@

g A=LOB Gev FIG. 7. s(x)—s(x) calculated in the MCM

g O N e | e 02033 GV and MLCM with bothAK andSK components

N : included. The solid curve is calculated in the

& oot | 0m030 GV MCM with A=1.08 GeV. The dotted, dashed,

£ T =100 GeV and dashed-dotted curves are the results from
oot s MLCM with @=0.33 GeV, 0.50 GeV, and 1.00

GeV, respectively.

-0.03 T T T T

X

that the shape of fluctuation function and theosition at V. SUMMARY
which the fluctuation function exhibits a maximum value is

insensitive to the value of. (They,., increases from 0.56 _1he 'S asymmetry in the nucleon sea is an important
to 0.58 asA decreases from 1.20 GeV to 1.00 Gp'Con- observable in the understanding of nucleon structure and the
strong interaction. Some theoretical attempts have been

sequently, the MCM's prediction for the shape ©fs is  maqe in this direction. Among them the meson cloud model
independent ofA although the quantitative result is Sensitive ang the light-cone model give significantly different predic-
to the value ofA as it has been shown in Sec_:.(i;lee F|g_. 2 tions for both the shape &fx) —s(x) and the absolute mag-
We study thea dependence of the fluctuation function by iy qe By reanalyzing these two models carefully, we point
taking 0.33 Gew-a<1.00 GeV at given probabilities oyt that although the quantitative calculations in the two
Pak+=1.27% andPyoc+=0.25% which corresponds t0 models both depend strongly on the model parameters, the
takeAzl.OS GeV in the MCM(see_F|g. > Fr_om F'g_' >, predictions for the shape sfx) —s(x) from the two models
one can find that the fluctuation function witht g1 parameter independent and opposite. Thus it should be
=0.33 GeV is more peaked than the fluctuation functioneasy for more precise experimental data to distinguish be-
with «=1.00 GeV and the/,x changes from 0.67 to 0.58 tween the two models. The reasons for the quite different
asa increases from 0.33 GeV to 1.00 GeV. The lower valuepredictions obtained in the two models are that the strange
is close to the/ma,=0.57 of fy" with A=1.08 GeV. Also  and antistrange distributions in the baryon and meson, and
the f with «=1.00 GeV has a similar symmetry as the the fluctuation functions employed in the two models are
fueM . Thus we expect that the prediction of the LCM with dramatically different. .
a=1.00 GeV will be similar to the result of the MCM if the 1O further investigate the two models, we modify the
same parametrizations for the strar(getistrangg distribu- -CM by employing the same parametrizations for the
tions are employed in the two models. Indeed our followingStrange and antistrange quark distributions in the(>)
numerical calculations confirm this expectation. baryon andK meson |n.the_ LCM as tha}t n _the MCM. It is
To make more concrete our above discussions about tHgUnd that the calculation in the modified light-cone model
fluctuation functions, we employ the same parametrizationSMLCM) depends strikingly on the parametemwhich con-
for the strange and antistrange distribution in thé3) and trols the behavior of_the meson-baryon fluctuation function.
K, i.e., Eq.(12) for thes® and Eq.(14) for thesK, in the two ~ CONsequently, the-s asymmetry of the nucleon sea from
models. The LCM in this case is denoted as modified Iight-the MLCM can be different dramatically from that from the

cone modelMLCM). We present the numerical results for MCM in some parameter ranges, as well as very similar in
different values ofx and A=1.08 GeV in Fig. 7. It can be other parameter ranges. The coming experimental data will

found that the prediction from the MLCM depends stronglyexamine these calculations, or equally, provide information
on the value ofa—the calculation witha=0.33 GeV is _ ©n both the fluctuation function and strange distributions in

quite different from the result of MCM while the calculation the A (%) baryon ancK meson.
with «=1.00 GeV is quite similar to the result of MCM.
Changing the value ok, which corresponds to changing the
possibilities of finding the baryon-meson Fock state in the This work was partially supported by the Massey Post-
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