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Testing the meson cloud model in inclusive meson production
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We have applied the meson cloud mo@&ICM) to calculate inclusive momentum spectra of pions and
kaons produced in high energy proton-proton and proton-nucleus collisions. For the first time these data are
used to constrain the cloud cutoff parameters. We show that it is possible to obtain a reasonable description of
data, especially the large: (xg=0.2) part of the spectrum and at the same time des¢pasially) the E866
data ond—u andd/u. We also discuss the relative strength of thid and A vertices. We find out that the
corresponding cutoff parameters should be both soft and should not differ by more than 200 MeV from each
other. An additional sourc@ther than the meson cloudf sea antiquark asymmetry seems to be necessary to
completely explain the data. A first extension of the MCM to proton nucleus collisions is discussed.
[S0556-282(199)08119-9

PACS numbgs): 14.20.Dh, 12.40-y, 13.85.Qk

I. INTRODUCTION be soft and alsa\ .y=A ., . In particular, with dipole form

. factor A ,y=1.0 GeV andA ;,=0.8 GeV. A similar con-
Recent measuremerjfh,2] have established the asymme- clusion was reached {8]. With such choices it was possible

try in the distributions of up and down quarks in the nucleon,[0 find “nearly exact accord” with experiment. This finding

sea, a result which cannot be understood in terms of pertuls, 4ne hand increases the confidence in the virtual meson-
bative QCD. The presence of pions in the nucleon can natysaryon picture but on the other hand imposes constraints on
rally account for the excess dfoveru. The role of mesons the MCM description of other high energy collision data. In
in deep inelastic scatterin@1S) was investigated by Tho- many previous studied .y and A ., were assumed to be
mas|[3]. He suggested that some fraction of the nucleon’soughly equal [7,9]. Shortly after the E866 analysis,
antiquark sea distribution may be associated with the pioMelnitchouk, Speth, and Thom#40] presented a new cal-
cloud of the nucleon. Several works developed this idea angdulation of thed—u asymmetry in the framework of the
gave origin to the meson cloud mod®lCM) [4—-6]. They ~ MCM, including 7N and A states and also Pauli exclusion
are all based on the notion that the physical prdnmay  principle effects. Their conclusion was that data can be re-
be expanded in a sum of virtual meson-barydhB) states. produced with a dipole form factor ik .y=1.0 GeV and
The probabilities of these states are not kn@aagriori. They A ,=1.3 GeV.

are commonly related to the probability of the splittipg In this work we address inclusive meson production at
—MB, which, in turn, is calculated with a simple Feynman high energy proton-proton and proton-nucleus collisions. We
diagram of meson emission. In these calculations the asoncentrate on lowp; (pr=<0.3 GeV) and largexg (X
sumption is made that the proton is already an extended ob=0.2) where nonperturbative effects are dominant and the
ject and a form factor is assigned to the meson emissiomeson cloud is most relevant. More specifically we address
vertex. This form factor contains a cutoff parameter whichthe x¢ distributions ofr* andK* produced inpp andpA
must be adjusted by fitting experimental data. In some worksgollisions atp,,,=100 GeVk. We present simultaneously a

it is adjusted to correctly reproduce the Gottfried sum rulefit of the meson inclusive spectra and the analysis of the GSR
(GSR violation. The most consistent procedure, however, isncluding the recently measured(x)—u(x) distribution.

to fix the cutoff by simultaneously analyzing data on had-gyr purpose is to make a new test of the MCM and at the

ronic collisions and parton distribution functions. This is thegagme time check the cutoff choices made in RE#$.and
attitude adopted, for example, if]. The cutoff choices vary [10].

over a wide range according to the experimental source used
in the determination procedure. In RE8] a detailed discus-
sion of the subject is presented.

In a very recent analysis of the E866 dg24, the authors Assuming that in proton-proton collisions the proton be-
used the MCM to fit thal(x) —u(x) as a function ok. The  haves like a mesonM)-baryon(B) state, the possible reac-
dominant intermediat® B states arerN andwA. The con-  tion mechanisms for meson production at lakgeand small
clusion was that the cutoff associated with both states mugi; are illustrated in Fig. 1. In Fig.(&) the baryon just “flies

through,” whereas the corresponding meson interacts inelas-
tically producing ar™ or aK™ in the final state. In Fig. (b)

I. MESON SPECTRA IN THE MCM

*Email address: babi@if.usp.br the meson just “flies through,” whereas the corresponding
TEmail address: fduraes@if.usp.br baryon interacts inelastically producingmd or aK™ in the
*Email address: navarra@if.usp.br final state. In Fig. (c) the meson in the cloud is already a
SEmail address: mnielsen@if.usp.br 7" or aK™ which escapes. We shall refer to the first two
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(@ () ) where |pg) is the bare proton. We consider only light me-
sons. In[7] the statgNp) was also included but was found
to be relevant only for production of large particles. Since
we will be restricted to lowpt production we shall neglect
the havier mesons.

The relative normalization of these states is in principle
fixed once the cloud parameters are fixéds a normaliza-
tion constant.

In the [MB) state the meson and baryon have fractional
momentumy,, andyg with distributions calledf yy;ys(Ym)
andfg,ug(Yg), respectively. Of coursgy,, +yg=1 and these
distributions are related by

fvme(2)=fgme(1—2). (2

FIG. 1. pp or pA collision in which the projectile is in 8B)  The “splitting function” fy,,us(y) represents the probability

state.(a) “Indirect” K" or =" production: the mesoM from the  density to find a meson with momentum fractigrof the
cloud undergoes the reactiddp(A)— 7 (K*)X. (b) “Indirect” nucleon and is usually given by

K* or #* production: the baryon from the cloud undergoes the
reactionBp(A)— 7 (K*)X. (c) “Direct” K" or 7% production:

+ ot O max [—t+(Mpg— )2]
the cloud mesonr™ (K™) escapes from the cloud as a spectator. o (y)= pyf dt P B (1),
1672" ) = [t—m3]? P
processes as ‘“indirect production” and to the last one as )
“dire_ct production.” The first two are ca}lcu[ated with con- ¢ baryonsB belonging to the octet and
volution formulas whereas the last one is given basically by
the meson momentum distribution in the cloud inifis B) 2
state. Direct production has been widely used in the contextf a(Y)= QMprftmaxdt
of the MCM and applied to study, A* *, and#° production 1672
[7,11,13. Indirect meson production has been considered 5 2
previously in a simplified approadi3]. x[(M T Mp) —tI[(Mp—M B~ ] (t)
In Ref.[7] a process analogous to Figcl, in which the 12MBMp[t_mM]2 'V'Bp
baryon escapes was used to determine various cutoff param-
eters. The authors found values around 1 GeV for all of (4)

them. However the agreement between theory and exper,
ment was poor. This suggests that the no rescattering a%or baryons belonging to the decuplet. In the above equations
sumption is not appropriate. [12] the same type of process andm,, are the four momentum square and the mass of the
was considered but rescattering of the baryon with the targemeson in the cloud staténax is the maximumt given by
was included and absorptive corrections were calculated.
This results in a reduction of about 40% of the cross section t  —MZ2y— Py (5)
at almost all values of the baryon fractional moment(zn max TR 1y’
except atz=1 where absorptive corrections are not impor-
tant. The indirect mechanism has not been applied to baryoMg (M) is the mass of the barydd (p). Since the func-
production because the subproc&s—BX is not experi- tion fy;mg(y) has the interpretation of “flux” of mesonsl
mentally well known. On the other hand we can study inclu-inside the proton, the corresponding integral
sive meson production with Fig.(d) since data onMp
—MX are available. _ fld ¢ ®)

As stated above, in the MCM the projectile proton is re- Mume= | QY mma(y)
garded as being a sum of virtual meson-baryon pairs and a
proton-proton reaction can thus be viewed as reaction becan be interpreted as the “number of mesons” in the proton
tween the “constituent” mesons and baryons of one protorpr “number of mesons in the air.” In many works the mag-

with the other proton. _ ' _nitude of the multiplicitiesny,yg has been considered a
We shall decompose the proton in the following possiblemeasure of the validity of MCM in the standard formulation
Fock states: with MB states. If these multiplicities turn out to be large

(=1) then there is no justification for employing a one-
0 N 0+ v 0 meson truncation of the Fock expansion. The model has no
[P)=2Z[|po) +[pom") + [N ™) +[A 7 ™) +[AT77) longer convergence. This may happen for large cutoff val-
+ A++ “V+ AK+ + 0K+ + O*K+ 4 +KO ues.
| ™) A A I ) The invariant cross section for production of positively
+|2* K9] (1)  charged meson®! * (7" or K™) is given by
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+ +
dSO_ppHM X Xg do_pp%M X

:q)M+(I)B+CDD (7)

dp* 7 dxedp?
where
1dy Xe doM+pP—M*X
b= J —f — —(Xg/ 8
M %:3 Y M/MB(y)ﬂ_y d(X,:/y)dpi( rly) (8)
and
dO_B+pHM+X

1dy Xg
dr= f —f —— = (xgly). (9
B % e Y B/MB(y)ﬂ_y d(X,:/y)dp$( £ly). (9

o\ and &g refer respectively to the indirect meson and
baryon initiated reactions ang: andp are respectively the
fractional longitudinal momentum and transverse momentund!

PHYSICAL REVIEW D60 094015

TABLE |. Subprocesses contributing to inclusive meson pro-
duction M *=#" or K™).

Mp—M*X Bp—M*X Bp—M*X
Ttp—M*X np—M*X Ap—MT*X
mp—MTX Pop— M X 3% —M*X
T p—MTX A%p—M*TX 3% p-M*X
Kfp—M™*X ATp—M*X STp—M*X
Ko%p—M*X AT p—M*X ST poM*TX

IIl. INPUTS FOR THE CALCULATION
A. “Elementary cross sections”

The invariant cross sections for the reactiodp
—M™*X andBp—M "X, appearing in the convolution$)
nd(9) are listed in Table I. Those in the first column can be

of the outgoing meson. The sum is over all the cloud states itfken directly from experimental dafa5,16. The unmea-

Eqg. (1).
d,, represents the direct process depicted in Fg). &nd
is given by

‘I’D:% frme(Xe 3 0BP(Sx) Kaps, (10

where fy,ws(Xg,p3) is given by Eqs(3) and (4), not inte-
grated overt and with the replacement=—p2/(1—Xxg)
—x2M2/(1—xg). The quantity oP(sy) is the baryon-
proton cross section at center-of-mass system engsgy

suredm’p— M "X process was approximated by the average
betweenm" p—M*X and 7 p—M*X. The same proce-
dure was used for the proce8p—M *X.

In making use of experimental cross sections we are treat-
ing the virtual mesons in the cloud as real particles. In our
case this can be justified because the observed mesons both
on the left-hand side of Eq7) and on the right-hand side of
Eq. (8) and of Eq.(9) have very small tranverse momentum.
Consequently the involved cloud particles must also have
small tranverse momentum, being therefore not far from the
mass shell.

The reactions in the second and third columns of Table |

andKpsis an absorption factor. This cross section is €nergy, e not measured. We expect them all to be of the same order
(sx) dependent but in the energy range considered here i§ magnitude (additive quark model approximationWe
variation is very small and therefore we take it as a constanf,arefore approximate all these cross sections by an “aver-

B _ .
0-P=38 mb. TheK factor was used in Refd12,14 t0 546 cross section.” In the case of andK* production we
account for rescattering of the escaping cloud elentent ¢p o assume respectively that

that case a baryon and here a m@sagainst the proton
target. It varies in the range<9K,,<1 and expresses the XedoBP=™ X x doPPT X
efficiency of the direct process. Of course this is a model =
dependent quantity. As stated above, the modest agreement mdxedpy

of direct production calculations with data obtained in sev-
eral works and the improvement obtained[k®2,14 (with

the inclusion of absorption effegtstrongly suggest that this
factor is important and we shall keep it.

Once the * splitting functions” equation&3) and(4) are
known we can calculate the part of the antiquark distribution
in the proton coming from the pion cloud with the convolu-
tion

mdx:dp3

+ +
XFdG.BpﬂK X XFdo_ppﬂK X

mdx=dp3

13
mdx:dp2 13

This implies that all baryons are equally efficient as the pro-
ton to producer™ or K* in collisions with a target proton.
The absorption factor appearing in EGO) is chosen to be
Kaps= 0.4 for pion production an&,,s=0.8 for kaon pro-
duction. These values are within the range of theoretical es-
timates presented if4].

: 11

500 [ty s
X)¢= | — =
q(X)s Ly MmB Y) s y
Whereaf”(z) is the flavorf valence antiquark distribution in
the pion. With the above formula we can compute dhend

u distributions, their difference) =d(x)—u(x), and calcu-
late the Gottfried integral:

B. Coupling constants

The coupling constants are either measured, inferred from
isospin symmetry or estimated with, for example, QCD sum
rules. We will take them from other works8,9,17,7 and

12
(12 keep them fixed. They are given in Table II.

_1.z lE u(x)]d
SG_§_§J0[ (x)—u(x)]dx.
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TABLE II. Coupling constants.

PHYSICAL REVIEW D60 094015

this problem but the calculations can only be done numeri-
cally. Using the dipole form factor we can perform the inte-

Gprtn V29, ,0p=V2(—3.795/47) grations(3) and (4) analytically. Because of this advantage
Upn0p —3.795/47 we choose the dipole form.
1 1 Once translated to the monopole form the cutoff values
Oprta0 “=0pma=—=28.6 quoted above give values around 800 MeV which are still
V6 G significantly smaller than old analyses performed with the
1 Bonn potential[17] or the Nijmegen[19] potential which
A+
Opno \/Egpro:ﬁZB-G favor a harder cutoff {"=1000 MeV) but are close to val-
ues obtained in more recent analyses performed by the same
o 1 group[20].
Jpma \/ggp““(’_ \/528'6 In view of all the works done so far on this subject, we
N _ am may conclude that these cutoff parameters must be soft. The
9o 3.9444m next question which is now under debate is: which cutoff is
1 Sl 1y larger, A _yn OF A _na? As pointed out in the introduction,
Gk +p3*0 =0kps* = =2%pmra="=228.6 g .
37"P 3°°P™ 3 the E866 analysis[2] favors A _yn=A whereas
. Yy aNN= A zNA
1 1.3 Melnitchouk, Speth, and Thomd40] suggest thatA ,yy
Ok +pso = 0kpx= 7= 5 Opn0p=2.69 <A.na-
V3 V3 Inspired on these two works we shall test the following
1 choices for the dipole cutoff parameters:
OKops* + V29 pxor =12-—=328.6
V3
(1) Apet=0.96 GeV, Agyec=0.77 GeV,
OKOps + V2 pro=12 2.69 * e

C. Cutoff parameters

(11) Ape=0.87 GeV, Agoc=1.0 GeV. (15

Aocr andA 4 are the cutoff parameters for all the octet and
decuplet vertices, respectively. As it will be seen, these

In the calculations we need the baryon-meson-baryorchoices are in reasonable agreement with experimentally
form factors appearing in the splitting functions. Following ameasured mesoxg spectra.
phenomenological approach, we use the dipole form

Fuep(t) =

2 2\ 2
AMBp_mM)

2
A2t

(14

IV. RESULTS AND DISCUSSION

Before presenting a comparison with experimental data
we show in Fig. 2 the behavior of the splitting functions
fm/me @andfg g With respect to cutoff variations. Solid and

In the above formula\ y g, is the form factor cutoff param- dashed lines represent respectively the octet equégjcemnd

eter.

decuplet equatior(4) MB states. The two uppetiower)

In [8] an extensive discussion concerning the appropriatoxes show functions calculated with sdfiard cutoff pa-
value of the cutoff has been made, using exponential formameters. The upper and lower boxes on the(kght) show
factors. The conclusion of the authors was that, for exponerfunctions with octet cutoff parameters hardsoften than
tial form factors, A% \y=1000 MeV, A%, ,=800 MeV, the decuplet ones. The values, chosen for the purpose of
and Ag\y=1200 MeV. They find out that allowing the Iillustration, are:A,,=1.0 GeV andA 4..=0.80 GeV[Fig.
7NN and 7NA vertices to be different improves the quality 2(C)]; A,=0.80 GeV andAg.=1.0 GeV [Fig. 2b)];
of their fits. On the strange sector, on the other hand, thep,t=2.0 GeV and Age=1.6 GeV (Fig. 2C)]; Agct
use a harder and universal cutoff. In Rigf] the MCM was =1.6 GeV and\ 4..=2.0 GeV[Fig. 2(d)]. We consider the
used to study baryom( A, andA™ ™) spectra inpp colli-  momentum(y) distributions of 7 in the statesm"n and
sions and the resulting fits strongly suggest a universal cutoff* A® and also the baryon momentumg=1—Yy) distribu-
A€=1000 MeV. The exponential form factor is, of course, tion in these states. Because of EB) all these figures are
not the only possible choice. One might use a monopole ocsymmetric and the meson momentum distributi¢aisvays
dipole form as well. Differences between the various formson the left part of each bgyare the “mirror” pictures of the
are not particularly important and, besides, as it was pointedorresponding baryon momentum distributiof@ways on
out by Kumano[18] it is possible to “translate” one form the right part of each box The comparison between the
factor with its cutoff to another form factor with a corre- upper panels with the lower ones shows that at soft cutoff's
spondingly different cutoff, the overall results being approxi-there is a more distinct separation between baryons and me-
mately equivalent. The approximate relation between the exsons, the former peaking at higher values/@nd the latter
ponential €), dipole (d), and monopolém) cutoffs is given  at smallery’s. At harder cutoff's all the curves tend to be-
by AM=0.62A%9=0.78\%. As pointed out in8], in dealing come identical and centered wt=0.5. The decuplet func-
with decuplet splitting functions monopole form factors leadtions lie always below the octet functions, exceptAifq
to divergencies. With an exponential form factor one avoids>A,.;, which is unrealistic. In Fig. @) we can see that
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FIG. 2. lllustration of the octefdecuplet splitting functionsf ;g @andfg;ug in solid (dashedl lines for the following cutoff choicega)
Apei=1.0 GeV andAy.=0.80 GeV;(b) Ay ;=0.80 GeV andA.=1.0 GeV; (c) Ayei=2.0 GeV andAy=1.6 GeV; (d) Ayg
=1.6 GeV andA4..=2.0 GeV.

f+/-+a0(y) lies abovef .+, .+, for y=0.6. This feature was good fit only with theM and B components but at the ex-
found in[10] to be very important in the study of sea anti- pense of unrealist largddipole) cutoff choices: Ay
quark asymmetry. =1.13 GeV andAy..~=1.8 GeV. Only with these large
Using, as input, the splitting functions shown in Figs. numbers we recover the normalization of the experimental
2(a), 2(b), 2(c), and 2d), Eq.(7) for M*= 7" we obtain the  spectrum. Neglecting also ti&component leads to a good
pion spectra shown in Figs(8, 3(b), 3(c), and 3d), respec- fit with the M component alone and a cutoff\
tively. They are decomposed in meson initiatédl)( Eq. (8) =2.1 GeV. In short, it is clear that we need all three com-
(dot-dashed lings baryon initiated B), Eq. (9) (dashed ponents to describe data, the first dil® to get the proper
lines), direct D), Eq. (10) (dotted line$, and the total sum normalization and the last twd(and M) to get the correct
(T). We see that the direct process dominates pion producshape of the meson spectra. In this way we get also reason-
tion up toxg=0.7. In the two lower figuregharder cutoff able pion(and also kaonmultiplicities. For both cased and
parameternsthey are so important for ak. that one can IlI) we obtainn_=0.17, which is small enough to justify the
neglect theVl andB contributions. For soft cutoff choices the use of the one-meson truncation of the Fock decomposition.
B component becomes important too and even dominant at In Figs. 4a) and 4b) we present our pion and kaon spec-
Xg=0.8[shaded area in Figs(& and 3b)]. Comparing the tra compared with experimental data, circles from R&§|
two shaded areas, we observe that withyy<A ,na (Onthe  and triangles from Ref.16]. In these figures we include all
right) the B component starts earlier to dominate the pign  three components and plot E() with the cutoff choices |
spectrum. This component is the harder and flatter one and {solid line) and Il (dashed ling As it can be seen, the overall
essential to obtain a good description of data at latgge  agreement with data is good over a large rangeenWe
The direct contribution alone would fall too fast and under-have checked that significant deviations from these choices
estimate data. Neglecting the direct contribution leads to dead to large disagreement between our spectra and data. As
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FIG. 3. Total(T) inclusive pion spectra ipA
collisions calculated with Eq(7) and the direct
(D), meson initiated 1), and baryon initiated
(B), given respectively by Eq$10), (8), and(9).
(@), (b), (c), and (d) correspond to the cutoff
choices made in Fig. 2.

an example we show in Fig. 4 with dotted lines the spectraalculated with the convolution formuld1). The points rep-

corresponding to the the choick,.;=1.0 GeV andA ye,

resent the E866 data. Solid and dashed lines represent the
=1.3 GeV discussed ifi10]. As it can be seen they are parameter choices | and I, respectively. As expected our
already somewhat far from data points, especially in the cassolid lines are very close to the ones presented by the E866

of the kaon spectrum. From this figure we may conclude thagnalysis in[2]. Using a larger cutoff for therNA vertices
the MCM can give an accurate description of data with sofieads to the dashed curves. As pointed oytlidy this choice

(A<1.0 GeV) cutoff parameters. Choosinig,;= A 4ec OF

In Figs. 5a) and 3b) we show the differencel—u and

leads to a reduction in the antiquark asymmetry, leaving

Aoct=Agec does not make much difference as long as bothyoom for additional sources of asymmetry, such as the Pauli
cutoff's differ only by =200 MeV.

exclusion principle.

The value of the Gottfried integral given by E.2) is

ratio d/u, respectively. The quark distribution functions were Sg=0.261 (case ] and Sg=0.314 (case ). The value re-
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FIG. 4. (a) Inclusive pion spectra calculated
with Eq. (7). Data are from[15,1€. Solid,
dashed, and dotted lines correspond to the cutoff
choices I, I, and A_\=1.0 GeV, A\
=1.3 GeV, respectively(b) the same aga) for
kaon spectra.

production in proton nucleus collisions. In principle we can
use the same formulas Ed3), (8), (9), and(10), replacing

seems that choice | is better everywhere but fails badly in thehe cross sectiongr™(8)+pP—M"x by MBI +HA=MTX gng
d/u ratio. Choice Il, on the other hand, is never far from datakeeping exactly the same splitting functions. However most
points but gives a too large value f8 . We thus conclude ©f theM(B)+A—M "X cross sections are not measured. As
that a better global description of data can be obtained witf@ first test we shall assume, following the experimental
A o moderately smaller than 4. and that some additional analysis described in Refkl5,16, that

source of asymmetry, other than the meson cloud, is re-

Another interesting test for the MCM is inclusive meson

quired.
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FIG. 5. (a) d— u calculated with Eq(11) with
cutoff choices I(solid line) and Il (dashed ling
compared with E866 dat#éh) the same aga) for

the ratiod/u.
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*F Dotted lines show the curves obtained taking me-
© dium effects into account. Data are frditb,16|.
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1 trum with choice II;(c) same aga) for kaons;(d)
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where the constants are chosen to reproduce the normalizamnctions will increase in normalization and will peak at
tion of data points. Usually: is a very slowly varying func- larger values ofyy, . Because of this the final meson spectra
tion of xg. We take it constant¢=0.72). The main goal of will also peak at larger values of-. The inclusion of me-
this exploratory study is only to test the shape of the spectrdium effects(curves in dotted lines in Fig.)@mproves the
obtained with the MCM. In the above expression fhp  agreement between the MCM and data.

cross sections are exactly the same as before. In Fig. 6 we
show the spectra obtained with Ed.6) for pions[Fig. 6(a)

and Gb)] and for kaons[Fig. 6(c) and Gd)]. The cutoff
choice I (ll) is depicted with soliddashedl line. Since the This work was motivated by the recent revival of the me-
[MB) state will interact inside the nucleus it may be affectedson cloud picture of the nucleon. We performed a compari-
by medium effects. The simplest way to incorporate theseson between inclusive meson spectra predicted by the MCM
effects is by changing the baryon masses accordinglto  and experimental data. Instead of using only the “direct pro-
—ME=0.8Mg. With this modification the meson splitting cess,” as done in Ref§12,7] we have included the “indirect

V. CONCLUSIONS

094015-8
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process,” in which the final cross section is a convolution ofvertices, we find that the MCM can give a good description
the MCM “splitting functions” with the “elementary” of data with soft A\<1.0 GeV) cutoff parameters. Choos-
meson-nucleon and baryon-nucleon cross sections, in @Ag A=A gec OF Ager=A gec does not make much differ-
analogous way as done in the QCD parton model calculagnce as long as both cutoffs differ only By200 MeV. The

tions. In this way we can test the universal splitting functionsjatter choice seems to be more appropriate, especially if one
and determine the cutoff parameters. This determination ifhtroduces additional sources of sea asymmetry.

done by simultaneouly analyzing mesonic spectra, difference
and ratio of antiquark distributions and the Gottfried sum
rule.
The first conclusion of this work is that the MCM de-
scribes reasonably well the production of pions and kaons in This work has been supported by CNPq and FAPESP
pp high energy collisions. Even the intermediate region  under contract number 98/2249-4. We are indebted to Y.
(0.2<x£=<0.6) is reproduced. Hama, F.M. Steffens, A.W. Thomas, and G. Krein for fruit-
Concerning the relative strength of the nucleon and deltdul discussions.
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