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Antihyperon polarization in high energy pp collisions with polarized beams
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We study the longitudinal polarization of the 3, ¥, E°, and E" antihyperons in polarized high-
energy pp collisions at large transverse momenta, extending a recent study of the A antihyperon. We
make predictions by using different parameterizations of the polarized parton densities and models for the
polarized fragmentation functions. Similar to the A polarization, the E'and E* polarizations are found to
be sensitive to the polarized antistrange sea A5(x) in the nucleon. The 3 and 37 polarizations show

sensitivity to the light sea quark polarizations Aii(x) and Ad(x), and their asymmetry.
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L. INTRODUCTION

The self spin-analyzing parity violating decay [1] of
hyperons and antihyperons provides a practical way to
determine the hyperon and antihyperon polarization by
measuring the angular distributions of the decay products.
The polarizations have been used widely in studying vari-
ous aspects of spin physics in high-energy reactions [2—7].
The discovery of transverse hyperon polarization in unpo-
larized hadron-hadron and hadron-nucleus collisions in the
1970s led to many subsequent studies, both experimentally
and theoretically [8,9]. Phenomenological studies of lon-
gitudinal hyperon polarization may be found in Refs. [10—
26]. The main themes of these studies can be categorized as
follows. On the one hand, one aims to study spin transfer in
the fragmentation process. On the other, one aims to get
insight in the spin structure of the initial hadrons.
Experimental data are available from e™ e~ annihilation
at the Z pole [2,3], deep-inelastic scattering with polarized
beams and targets [4—7], and proton-proton (p p) collisions
[27].

The study of antihyperon polarization remains topical.
Recent COMPASS data [7] seem to indicate a difference
between Lambda and anti-LLambda polarization. The pro-
ton spin physics program at the Relativistic Heavy Ion
Collider (RHIC) has come online [28]. A recent study for
anti-Lambda polarization in polarized pp collisions [26]
shows sensitivity to the antistrange quark spin contribution
to the proton spin, which is only poorly constrained by
existing data. In this paper, we evaluate the longitudinal
polarization of the 37,37, 2% and EY antihyperons in
pp collisions at large transverse momenta py. Section II
contains the phenomenological framework and discusses
the current knowledge of the parton distribution and frag-
mentation functions. The contributions to the antihyperon
production cross sections are discussed in Sec. III, fol-
lowed by results for the polarizations in Sec. IV and a short
summary in Sec. V.
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II. PHENOMENOLOGICAL FRAMEWORK

The method to calculate the longitudinal polarization of
high pr hyperons and antihyperons in high-energy pp
collisions is based on the factorization theorem and per-
turbative QCD and has been described in earlier works
[12,16-21]. For self-containment we briefly summarize the
key elements and emphasize the aspects that are specific to
antihyperons in the following of this section.

A. Formalism
We consider the inclusive production of high p7 anti-
hyperons (H) in pp collisions with one of the beams

longitudinally polarized. The longitudinal polarization of
H is defined as

do(pip— H,X) —do(p,p— H_X)

Py(n) = = =
BN = do(p.p— H.X) + do(p,p— H_X)

= d—(ﬁp*HX)/d—a(ppﬁﬁX), (D
n dnm

where 7 is the pseudorapidity of the H, the subscripts +

and — denote positive and negative helicity, and Ao and o

are the polarized and unpolarized inclusive production

Cross sections.

We assume that transverse momentum p; of the pro-
duced A is high enough so that the cross section can be
factorized in a collinear way. In this case, the H’s come
merely from the fragmentations of high pr partons from
2 — 2 hard scattering (ab — cd) with one initial parton
polarized, and the polarized inclusive production cross
section is given by

dA _
rp=ix) = [ dprY [dvanAfieo i)

Pr abed
o .  dO 7
% Dzh—»cd(y) 70?- (Clb — cd)AD{J(Z),

(2)
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where the transverse momentum p; of H is integrated
above a threshold p"; the sum concerns all subprocesses;
Af,(x,) and f,(x,) are the polarized and unpolarized
parton distribution functions in the proton, x, and x, are
the momentum fractions carried by partons a and b,
D§b=¢(y) = dA&/dé is the partonic spin transfer factor
in the elementary hard process db — ¢d with cross section
G, y=pp - (py — Pc)/Pa- Pp is defined in terms of the
four momenta p of the partons a-d, and AD(z) is the
polarized fragmentation function. It is defined by

ADH(z) = DH(z, +) — DH(z, —), 3)

in which the argument z is the momentum carried by H
relative to the momentum of the fragmenting parton ¢, and
the arguments + and — denote that the produced H has
equal or opposite helicity as parton c. The scale dependen-
cies of the parton distribution and fragmentation functions
have been omitted for notational clarity. Intrinsic trans-
verse momenta in the proton and in the fragmentation
process are small compared with p7 and are not considered
above.

The unpolarized inclusive production cross section
do/dn is given by an analogous expression with unpolar-
ized parton distribution and fragmentation functions.

B. Inputs

The differential cross section is a convolution of three
factors, the parton distribution functions, the cross section
of the elementary hard process, and the fragmentation
functions. We discuss them separately in the following.
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1. The partonic spin transfer factors Di*=(y) in the
hard scattering

The partonic spin transfer factor Dé=¢(y) is deter-
mined by the spin dependent hard scattering cross sections,
many of which are known at leading and next to leading
order [29-31]. The leading order results for D{*=¢(y) are
functions only of y, defined above, and are tabulated in
Ref. [18] for quarks. Here, we are particularly interested in
antiquarks. By using charge conjugation, a symmetry
which is strictly valid in QCD, one obtains

D%]‘h_'éIQZ (y) — Dzqu_"—jl(h (y)’ (4)

D?‘lg_'élg(y) — Dilg_'qlg(y)’ (5)

etc. Consistency demands that the partonic spin transfer be
used with the polarized parton distributions and fragmen-
tation functions of the same order. In view of the current
knowledge of the polarized fragmentation functions, we
consider only the leading order.

2. The parton distribution functions

The unpolarized parton distribution functions f(x) are
determined from unpolarized deep inelastic scattering and
other related data from unpolarized experiments. Many
parametrizations exist also for the polarized parton distri-
bution functions A f(x), e.g., GRSV2000, BB, LSS, GS,
ACC, DS2000, and DNS2005 [32-38]. However, they are
much less well constrained by data and large differences
exist, in particular, for the parameterizations of the polar-
ized antisea distributions. This is illustrated in Fig. 1,
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where the antisea distributions from the GRSV2000 [32]
and DNS2005 [38] parametrizations are shown.

3. The polarized fragmentation functions AD (z)

The polarized fragmentation functions AD%(z) are de-
fined in Eq. (3) and represent the difference of the proba-
bility densities for finding an antihyperon H in a parton ¢
with equal and opposite helicity as parton c. They have
been studied experimentally in e e~ annihilation, polar-
ized deep-inelastic scattering, and high p; hadron produc-
tion in polarized p p collisions, but present data [2—7,27] do
not provide satisfactory constraints. It is thus necessary to
make an Ansatz or model.

Several Ansdtze have been adopted in the literature [13—
15,23]. One possibility is to relate AD(z) to the unpolar-
ized fragmentation functions D¥(z) by means of spin trans-
fer coefficients. Alternatively, one could use the Gribov
relation [39], a proportionality relating D¥(z) « ¢(z) and
ADH(z) « Ag'(z) in which ¢¥(z) and Agf(z) are the
parton distributions in the (anti-)hyperon. Other ap-
proaches to AD(z) are in essence often different combi-
nations or approximations of the aforementioned
approaches. Although this paper is focused on the leading
order, it should be noted that in general the distributions
depend also on the scale Q%. The Q? evolutions of the
distributions are generally different, and Ansdtze of this
type are thus necessarily made at specific values of Q. The
H sample produced in experiment consists of the QCD
contributions and of contributions from electromagnetic or
electroweak decays of heavier resonances. The latter are
not formally part of the cross sections in the factorized
framework, but do need to be considered in comparisons
between theory and experiment.

In this paper, we use the Lund string fragmentation
model [40] to describe the hadronization process and hence
to evaluate the probability densities expressed by the frag-
mentation functions. This model enables us to distinguish
between directly produced H and H, which are decay
products of heavier resonances and, furthermore, to distin-
guish between H that contain the initial parton ¢ and those
that do not. It should be noted that Lund string fragmenta-
tion is in general not equivalent to the independent frag-
mentation in the factorized framework, and the
fragmentation probability densities are not necessarily uni-
versal. We expect that such effects are numerically unim-
portant for the A considered in this paper, H produced at
central rapidities with large p7 in polarized pp collisions
at RHIC, and have verified explicitly for the A in these
conditions that indeed the same (anti-)quark fragmentation
probabilities are found as in a kinematically equivalent
colliding e e~ system.

Keeping the notation, we thus express polarized frag-
mentation function as the sum of contributions from di-
rectly produced and from decay H

PHYSICAL REVIEW D 78, 054007 (2008)
AD? (z) = AD? (z; direct) + ADfI (z;decay), (6)

and evaluate the decay contribution ADH(z; decay) by a
sum over parent antihyperons H; and kinematic convolu-
tions

ADH(z; decay) = Z '/‘dz’tg,HKgﬁj(Z, Z/)AD?/(Z'),
j J

(7

in which the kernel function K j7,(z, 2’) is the probability

for the decay of the parent H ;j with a fractional momentum
7' to produce H with fractional momentum z, and 1  is
T

the spin transfer factor in the decay process.

Most of the decay processes involved here are two body
decay H; — H M . For an unpolarized two body decay, the
kernel function K 5 (z, z') can easily be calculated and is
the same as that for H; — HM. In this case, the magnitude
of the momentum of H is fixed, and the direction is
isotropically distributed in the rest frame of the parent
H;. A Lorentz transformation to the moving frame of H;
gives

., . N )
K, (@ b3 2, Pr) = 7 Br(H; — HM)3(p - p; = m;E"),

J

)

where Br(H; — HM) is the decay branching ratio, N is a
normalization constant, and E* is the energy of H in the
rest frame of H;, which depends on the parent mass m; and
on the masses of the decay products. The corresponding
calculation of Ky (z, z') for a polarized H; is more in-
volved since the angular decay distribution can be aniso-
tropic in the case of a weak decay, and each decay process
needs to be dealt with separately. However, since the E* is
usually small compared with the momentum of H; in the
pp center-of-mass frame, the anisotropy can be neglected,
and Eq. (8) forms a good approximation.

The decay spin transfer factors for hyperons H; — H +
X are discussed and given, e.g., in Refs. [11,17]. Charge
conjugation is a good symmetry for these decays, and
hence 17 7, = th.n,- Furthermore, AD{(z; direct) =

ADY(z; direct), so that only AD(z;direct) need to be
modeled. The main strong decay contributions are those
from J¥ = (3/2)* hyperons, such as 3* — 377, and E* —
Er. The electromagnetic and weak decay contributions,
for example 3% — Ay and E — A, can be evaluated
analogously, and we will include these contributions in
our results.

Our aforementioned classification follows
Refs. [11,12,16-19] and distinguishes (A) directly pro-
duced hyperons that contain the initial quark ¢g of flavor
f; (B) decay products of heavier polarized hyperons;
(C) directly produced hyperons that do not contain the
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initial g; (D) decay products of heavier unpolarized hyper-
ons. Therefore,

Dj’f (z; direct) = D?(A)(z) + D?(C)(z) 9

for the unpolarized fragmentation functions and, similarly,
for the polarized fragmentation functions

AD}{(z;direct) = AD?(A)(z) + AD?(C)(z). (10)

We assume that directly produced hyperons that do not
contain the initial quark are unpolarized, so that

ADT(z) = 0. an

The polarization of directly produced hyperons then origi-
nates only from category (A) and is given by

ADY®N () = ¢, DI ™(z), (12)

in which tZ, ¢ 1s known as the fragmentation spin transfer
factor. If the quarks and antiquarks produced in the frag-
mentation process are unpolarized, consistent with
Eq. (11), then IZ, ¢ 1s a constant given by

where AQ/ is the fractional spin contribution of a quark
with flavor f to the spin of the hyperon, and n; is the
number of valence quarks of flavor f in H. In recursive
cascade hadronization models, such as Feynman-Field
type fragmentation models [41], where a simple elemen-
tary process takes place recursively, D? @ (z) and D;’ (2

are well defined and determined. In such hadronization
|

[p’;“" de Zabcd fdxadxbfa(xa)fb(-xb) % (ab - Cd)Pc/ab—vcd(xa’ y)ADf](Z)
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models, D7 W (2) is the probability to produce a first rank
H with fractional momentum z. This probability is usually
denoted by f{; (z) in these models, so that D7(C)(z) =
D7 (z; direct) — glf(z), and ff]’f(z) is well determined by
unpolarized fragmentation data. Hence, in such models the
z dependence of the polarized fragmentation functions AD
is obtained from the unpolarized fragmentation functions,
which are empirically known. The only unknown is the
spin transfer constant tg .= AQ;/n;. By using either the
SU(6) wave function or polarized deep-inelastic lepton-
nucleon scattering data, two distinct expectations have
been made for AQ/, the so-called SU(6) and deep-inelastic
scattering (DIS) expectations [16].

The approach described above has been applied to the
polarizations of different hyperons in e " e~ semi-inclusive
DIS and pp collisions, antihyperons in semi-inclusive DIS
and anti-Lambda in pp [11,12,16-21,26]. The results can
be compared with data [2-7,27]. The current experimental
accuracy does not allow one to distinguish between the
expectations for tZ’  based on the SU(6) and DIS pictures.
The z dependence of the available data on A polarization is
well described [16]. The approach is thus justified by
existing data. We will use both the SU(6) and DIS pictures
for our present predictions.

C. Implementation

The expression for the polarization of antihyperons Py
follows from the definition in Eq. (1) and the factorized
cross sections (cf. Eq. (2)), and is given by

Py(n) =

: (14)

fp';‘i" de Zabcd fdxadxbfa(xa)fh(xb) % (ab - Cd)D{:I(Z)

where P./gpca(xs y) = DI7(y)AF,(x,)/f4(x,) is the polarization of parton ¢ before it fragments. This can be
rewritten using the model to calculate AD(z) according to the origin of H (cf. Sec. II B 3),

Lo dp1 Savea Za J dxadxpfo(x)f500) §F (ab = cd) DI QP japcalio )5 (2)

Po(n) = _ _
a(m) fpyin dpr Yoavea J dxodx, fo(x,)f5(xp) 4 (ab — cd)DE (z)

, (15)

where the summation over a concerns the four process

classes from which the A originate, and S7@(z) =

ADI@(2)/DH@(7) denotes the spin transfer factor in
the fragmentation for each of these classes (cf. Sec. II B 3).

The antihyperon polarization P; can be in principle be
evaluated numerically from Eq. (14). In practice, it is
feasible and actually advantageous to use a Monte Carlo
event generator that incorporates all hard scattering pro-
cesses and uses a recursive hadronization model to evaluate
Py from Eq. (15). In particular, this ensures in a natural
way that all subprocesses, including feed-down contribu-
tions, are taken into account. Furthermore, it facilitates

I
comparisons of the predictions with experiment data, since

event generator output can be propagated through detailed
detector simulations so that, for example, the experiment
kinematic acceptance for the observed H decay products
can be taken into account without relying on extrapolation
over unmeasured regions.

We have used the PYTHIA event generator, which in-
corporates the hard scattering processes and uses the Lund
string fragmentation model [40], in our calculations.
PYTHIA is commonly used for hadron-hadron collisions,
and its output has been tested and tuned to describe a vast
body of data. In particular, reasonable agreement is found
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for A + A production that was recently measured for
transverse momenta up to 5 GeV in pp collisions at
RHIC [42] when a K factor of ~3 is used. For the results
presented here we have used PYTHIA version 6.4 with all
hard scattering processes selected and initial and final state
radiation switched off. We have verified that the aforemen-
tioned K factor does not affect the polarization results.

III. ANTIHYPERON PRODUCTION

The longitudinal polarization of high p; antihyperons
produced in pp collisions is determined by the polarization
of the initial partons taking part in the hard scattering, the
partonic spin transfer factor, and the spin transfer in the
fragmentation process. Since the up, down, and strange
quark and antiquark polarizations in the polarized proton
are different and the spin transfer in the fragmentation
process for a given type of antihyperon is flavor dependent
as well, the contributions to H production from the frag-
mentation of different quark flavors and gluons need to be
studied. These contributions are independent of polariza-
tion and have been determined in multiparticle production
data in high-energy reactions. An impressive body of data
has been collected over the past decades, and the contri-
butions can thus be considered to be known accurately and
to be well modeled in Monte Carlo event generators.

PHYSICAL REVIEW D 78, 054007 (2008)

As described in Sec. IIC, we have used the PYTHIA
generator [40] to evaluate the contributions to the produc-
tion of the if, i+, éo, and = antihyperons. The flavor
compositions of these antihyperons lead us to expect a
large contribution to the production of 37 (d d5) from d
fragmentation, a large contribution to 3~ (i it 5) production
from i fragmentation, and a large contribution to = pro-
duction from § fragmentation.

Figure 2 shows the results for the fractional contribu-
tions to X~ production from the fragmentation of anti-
quarks/quarks of different flavors and of gluons in pp
collisions at /s = 200 GeV for hyperon transverse mo-
menta pr > 8 GeV versus pseudorapidity 7. The decay
contribution to %~ production is seen to be negligibly
small. This is different than for A production and implies
that its polarization measurement will reflect more directly
the spin structure of the nucleon and the polarized frag-
mentation function. The results are symmetric in n < —n,
since pp collisions are considered. The d-quark and
s-quark fragmentation contributions originate from second
or higher rank particles in the fragmentation and have
similar shapes since both are sea quarks (antiquarks).
The increasingly large u-quark contribution with increas-
ing |n| originates from valence quarks. Only the & quark
and § quark give first rank fragmentation contributions.

0.6

(a) d quark (b) u quark

0.5 —
04l .
0.3 — —
02|

01 -

0.0 ProTm - mm e TR T e R kRt

[ (d) gluon

(c) s quark

___________

05 _ (e) d quark

fractional contribution
=)

03 -
0.2 |-

0.1 W—

0.0 p=rte=m====mmmmmmmumr - R e i b

(g9) s quark _

-_— directly produced

-_- -. hyperon decay

oqlb—t v b))

FIG. 2. Contributions to i_(ﬁ it 5) production with p; = 8 GeV/c in pp collisions at /s = 200 GeV. The continuous and dashed
lines are, respectively, the directly produced and decay contributions.
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FIG. 3. Contributions to i*(& d 5) production with p; = 8 GeV/c in pp collisions at /s = 200 GeV. The continuous and dashed
lines are, respectively, the directly produced and decay contributions.
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FIG. 4. Contributions to éo(ﬁ 55) production with p; = 8 GeV/c in pp collisions at /s = 200 GeV. The continuous and dashed
lines are, respectively, the directly produced and decay contributions.
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Versus transverse momentum pr.
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These contributions are sizable. Most important for the
production of 3~ with p; >8 GeV and || <1 are i
and gluon fragmentation. Since the 3 spin is carried
mostly by the ii-quark spins, this implies that the 3
polarization in singly polarized pp collisions should be
sensitive to Adi(x), the i-quark polarization distribution in
the polarized proton.

The results for i+, shown in Fig. 3, are similar to those
for 3~ when @ and d are interchanged. The small differ-
ence between the fractional contribution of the i quark to
3 production and of the d quark to St production reflects
the asymmetry of the light sea density in the proton d(x) >
ii(x), which is built into the parton distribution functions.
The large d-quark fragmentation contribution to St pro-
duction and the large d-quark spin contribution to the 3t
spin lead us to expect that P polarization measurements
in pp collisions are sensitive to Ad(x). }

Figures 4 and 5 show the fractional contributions for =0
and 2 production, respectively. The dominant contribu-
tion originates from §-quark fragmentation. It amounts to
almost half the = production, and is larger than the d-quark
fragmentation contribution to St production and the
i-quark fragmentation contribution to 3 production.
This results from strange suppression, which reduces the
relative contributions from i and d- quark fragmentation to
E production. We thus expect that = polarization mea-
surements are sensitive to As(x) in the nucleon. They are
thus complementary to polarization measurements of the A
[26], which has a larger production cross section but also
larger decay contributions.

PHYSICAL REVIEW D 78, 054007 (2008)

In Fig. 6, we show the p; dependence of the fractional
fragmentation contributions for the midrapidity region
In| <1, for the 37, 37, B°, E7, as well as the A. The
antiquark contributlons generally increase with increasing

pr, and the gluon contributions decrease.

IV. RESULTS AND DISCUSSION

We have evaluated Py for the i_, i+, EO, and 2"
antihyperons as a function of 7 for p; = 8 GeV and /s =
200 GeV using different parametrizations for the polarized
parton distributions and using the SU(6) and DIS pictures
for the spin transfer factors tﬂ ; 1n the fragmentation. In all
cases, the unpolarized parton distributions of Ref. [43]
were used. The results using the polarized parton distribu-
tions of Ref. [32] are shown in Fig. 7, together with our
previous results for P; [26]. The main characteristics are

(1) the size of the polarization increases in the forward
direction with respect to the polarlzed proton beam
and can be as large as 10% (2°, %) at n = 2,

(ii) the differences between the H polarizations ob-
tained for different parametrizations of the polar-
ized parton distribution functions are generally
larger than the differences between the results for
different models for the spin transfer in fragmenta-
tion,

(iii) the size of the polarizations for the X~ and 3
hyperons is smaller than for the A and = hyperons
because of the lower fractional contributions from

i and d fragmentation to 3~ and X" production
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0.0

-0.02
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— — - DIS, GRSV2000_val_lo

n

FIG. 7. Longitudinal polarization for antihyperons with transverse momentum p; = 8 GeV/c in pp collisions at /s = 200 GeV
with one longitudinally polarized beam versus pseudorapidity 7. Positive 7 is taken along the direction of the polarized beam.
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FIG. 8. Longitudinal polarization for antihyperons with pseudorapidity 0 < n <1 in pp collisions at /s = 200 GeV with one
longitudinally polarized beam versus transverse momentum py. Positive 7 is taken along the direction of the polarized beam.

than from § fragmentation to the A and

production,

(iv)

scenario,

(v) the 2% and E* polarizations are similar to each
other because of the dominance of § fragmentation;
they are somewhat larger than the A polarization

0.06

0.04

0.02

-0.05

-0.10

the results for 3~ and 3* for the GRSV2000
valence distributions differ in sign because of the
sign difference in Aii(x) and Ad(x), and in size and
shape because of flavor-symmetry breaking in the
unpolarized and this polarized parton distribution

= because of the smaller decay contributions and their
sensitivity to A5 is thus more direct.

Figure 8 shows the polarizations in the pseudorapidity
range 0 < mn <1 versus transverse momentum pz. The
polarizations are sensitive mostly to the polarized anti-
quark distributions for momentum fractions 0.05 < x <
0.25 and the p; dependences are consequently not very
strong. Only a modest variation is expected also with
center-of-mass energy. To illustrate this, we have repeated
the calculations for /s = 500 GeV. Figure 9 shows the 7
dependence for py > 10 GeV. Apart from differences ex-

- —— SU(6), GRSV2000_std_lo|
‘‘‘‘‘‘‘‘‘‘ DIS, GRSV2000_std_lo

—+—«- SU(6), GRSV2000_val_lo

| — — - DIS, GRSV2000_val_lo

-2.0

-1.0

FIG. 9. Longitudinal polarization for antihyperons with py > 10 GeV as a function of the pseudorapidity 1 in pp collisions at
/s = 500 GeV with one longitudinally polarized beam. Positive 7 is taken along the direction of the polarized beam.
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pected from phase space, the results are seen to be very
similar to those in Fig. 7.

Gluon fragmentation is seen to contribute sizably to the
production of antihyperons in the central rapidity range in
Figs. 2-6. The fragmentation of gluons is less well known
than that of quarks even in the unpolarized case and also
the polarization of gluons in the colliding polarized protons
cannot be determined precisely from current data. In the
estimates, as in earlier calculations [11,12,16-21,26], we
have taken into account the spin transfer in the hard
scattering of gluons, and have neglected the spin transfer
in the fragmentation of gluons into antihyperons. This
assumption is consistent with the model used for the po-
larized fragmentation functions. Data with improved pre-
cision on the production cross sections and on gluon
polarization would provide important constraints. In par-
ticular, we expect that our results are largely unaffected if
the gluon spin contribution to the proton spin is found to be
small. Current data [44] excludes the large values that were
proposed originally to explain the quark spin contribution
to the proton spin [45].

Last, we have estimated the precision with which H
polarization measurements could be made at RHIC [28].
For an analyzed integrated luminosity of £ =~ 300 pb~!
and a proton beam polarization of P = 70%, we anticipate
that, e.g., Pz could be measured to within ~0.02 uncer-
tainty. Measurements of H polarization at RHIC are thus
worthwhile in view of the presently limited knowledge of
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Ag(x) in the nucleon, as evidenced, in particular, by the
large differences between the parametrization sets of
Ref. [32].

V. SUMMARY

In summary, we have evaluated the longitudinal polar-
izations of the 37, 3%, %, and E* antihyperons in highly
energetic collisions of longitudinally polarized proton
beams. The results show sensitivity to the antiquark polar-
izations in the nucleon sea. In particular, the %~ and 3t
polarizations are sensitive to the light sea quark polariza-
tions, Aéi(x) and Ad(x). The Z° and E* polarizations are
sensitive to strange antiquark polarization A3(x). Precision
measurements at the RHIC polarized p p collider should be
able to provide new insights in the sea quark polarizations
in the nucleon.
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