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Mass suppression in octet baryon production
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There is a striking suppression of the cross section for production of octet baryehsinannihilation, as
the mass of the produced hadron increases. We present a simple parametrization for the fragmentation func-
tions into octet baryons guided by two input models: the3Ulavor symmetry part is given by a quark-
diquark model, and the baryon mass suppression part is inspired by the string model. We nesghofrige
parameters to describe the fragmentation functions for all octet baryons. These free parameters are determined
by a fit to the experimental data of octet baryon productioa‘ie™ annihilation. Then we apply the obtained
fragmentation functions to predict the cross section of the octet baryon production in charged lepton deep
inelastic scattering and find consistency with the available experimental data. Furthermore, baryon production
in pp collisions is suggested to be an ideal domain to check the predicted mass suppression.
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[. INTRODUCTION more likely to be in an isospih=1 state than in isospih
=0. Nevertheless the experimental data show just the oppo-
It is well known that there is an SB) flavor symmetry Site trend, with a lower cross section fiir production(see
between the wave functions of the octet baryons. Very recerftid. 1. Apparently something in the fragmentation process
lattice QCD calculations also suggest that theand proton ~Makes it much easier for thequark to pick up an isosinglet
quark structures can be related by an(3Uransformation qq than an isotriplet.

[1]. Unfortunately it is not possible to investigate the parton In this paper we will not provide a detailed physical ex-

distributi £ 1h h b f lanation of the suppression. Our, more modest, purpose is to
Istributions of the octet hyperons Dy means o StrUCtur‘give a consistent simple parametrization of all the fragmen-

functions in deep inelastic scatterifiglS), since they cannot  tation functions into octet baryons, with a rather small num-
be used as a target due to their short lifetime. Also one obper of free parameters. Nevertheless, since the parametriza-
viously cannot produce a beam of charge-neutral hyperongons that we obtain are inspired by well known input
such as\. Therefore there is no experimental information onmodels, they can be considered as a first step into a physical
the relation between the parton distributions of octet hyperunderstanding of these processes. For every octet baryon,
ons and those of the nucleon. However, it has been proposd@ere are 1&unpolarized, longitudinally polarized and trans-
that the quark fragmentation functions might be related to th&¥/ersely polarizefi quark/antiquark fragmentation functions.
corresponding quark distributions by a so called Gribov-AS @ sensible parametrization of a fragmentatlo_n function
Lipatov relation[2,3]. Therefore we can explore the relation USUally needs atleast 3 parameters, a lot of experimental data

L re needed in order to fix all of them. We plan to constrain
between quark distributions of octet baryons by means o

. g he shape of fragmentation functions with the help of some
hyperon production from quark fragmentation. Actually greatyqqels in order to reduce the number of free parameters.

progress has been made along this direction rec¢Ats}. Models such as those using strings and shower algorithms
A specific regularity in baryon production rateséne”  [7] still involve many parameters, and therefore with these
annihilation has been recently noticed by Chliapnikov andnodels it is difficult to obtain a clear relation among the
Uvarov[6]. However, to our knowledge, there has not been gragmentation functions for various octet baryons. On the
detailed investigation on the relation among the octet baryonther hand, the diquark model given in RE8] can provide
fragmentation functions. The data show a striking suppresus with SU3) flavor symmetry relations for octet baryon
sion of the cross section as the mass of the produced hadrétagmentation functions. An investigation of the spin struc-
increases, which is puzzling since naive (SUwould sug- ture of the diquark fragmentation functions can be found in
gest that they should be comparable. For example, onse anprevious publicationd8—10]. It was found that the spin
quark is produced then one could think that theA ratio  structure of the diquark model fragmentation functions for
would be3:1, since theqq pair is statistically three times the A is supported by the available experimental data0],
which indicates that the diquark model works well in de-
scribing the fragmentation functions. In the present work, we
*Electronic address: Jian-Jun.Yang@physik.uni-regensburg.de will retain the flavor and spin structure of fragmentation
"Electronic address: Ivan.Schmidt@fis.utfsm.cl functions as given by the diquark model and concentrate on
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V$=01.2 Gev

II. QUARK FRAGMENTATION FUNCTIONS FOR THE
OCTET BARYONS

a

Recently, it was found that a simple diquark model can be
used to describe quite accurately the octet baryon fragmen-
tation functions|8—10]. The parameters of the model were
determined by fitting the experimental data of octet baryon
production ine*e~ annihilation. In this work, we adopt an
alternative approach and present a parametrization based on
the spin and flavor structure predicted by the diquark model.
We focus our attention on the relation between the fragmen-
tation functions of various octet baryons.

In contrast to the nucleon parton distributions which are
well determined by experimental data, we have much less
VE=91.2 Gev V3=91.2 Gev information on fragmentation functions for the octet baryons.
For this reason, we constrain the fragmentation functions
with the help of some models in order to reduce the number
of free parameters. In particular the diquark mdddlhas a
clear physical motivation and needs only a few parameters.

Within the framework of the diquark modg8], the un-
polarized valence quark to proton fragmentation functions
can be expressed as

(o)
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B DY (2)= 528" (2)+ 5ai"™(2), ®
b
: p 1 (d/p)
D} (2)=3a{""(2), @
10 e ALEPH
E V5=91.2 GeV (q/p) . . . i )
ol o whereap""(z) (D=S or V) is the probability of finding a
10 1572 o 1072 o quarkq splitting into the protorp with longitudinal momen-

X, tum fractionz and emitting a scalafS) or axial vector(V)
antidiquark. The form factors for scalar and axial vector di-
FIG. 1. The comparison of our fit resulfhick solid curves for quark are customarily taken to have the same form
the xg dependence of the inclusive octet baryon production cross

section (16, da/dxg in e e annihilation and the experimental 2_ 2
data[20-23. The thin solid curves correspond to the results with d(k?)=N 2“ , (3
the hyperon fragmentation functions deduced directly from the pro- (kZ—AO)2

ton fragmentation functions by using 8) symmetry.
with a normalization constaril and a mass parametdr,.

the relation between fragmentation functions of various octef N€ value Ao=500 MeV is usually adopted in numerical

baryons. We will emphasize the mass suppression effect ifd/culations. In Eq(3), mq andk are the mass and the mo-
hyperon production. mentum of the fragmenting quatk respectively. According

i _di (a/p) -
The paper is organized as follows. In Sec. Il, we brieflyt0 Ref.[8], in the quark-diquark modelp™(2) can be ex

describe our ansatz of the fragmentation functions for alpressed as
octet baryons based on the diquark model and the string

model. Using only eight free parameters, we relate the frag- aldP)(z)=
mentation functions for all octet baryons to each other. The b

free parameters of the model are determined based on the
experimental data on octet baryons productiorie™ an-  with

nihilation, where the mass suppression effect in hyperon pro-

duction is very important in order to understand the available R(z)=znmg—z(1-2)A5+(1—2)M?3, (5)
experimental data. In Sec. lll, we propose a possible cross

check of the mass suppression via octet baryon production iyhere M » andmp (D=S or V) are the mass of the proton
charged lepton DIS. In Sec. IV, we give predictions for crossand diquark, respectively. We choose the values for the di-
sections of baryon production jop collisions with the ob-  quark masses to bas=900 MeV andm,=1100 MeV, for
tained fragmentation functions for the octet baryons. Finallyscalar and axial vector diquark states, respectively. The quark
we give a summary with our conclusions in Sec. V. masses are taken ag,=my=350 MeV.

N2z%(1-2)3 [2(M,+my2)?+R%(2)]
642 R8(z)

4
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Similarly, the longitudinally and transversely polarized

quark to proton fragmentation functions can be written as

ADf (2)= 15‘“”’)(2) a(””’)(z) (6)
f(2)=— 1~<d’p><z> (7)
5DD (Z)— _a(U/D)(Z) ia(U/p)(z) (8)
b (o Lxcdip)
6Df (2)=— &V (2), 9
with
399 (7) = N?z%(1-2)% [2(M,+ qu)z—Rz(z)],
64 R8(z)
(10
and
39P)(7) = N?z%(1-2)% (Mp+ qu)z, a1

327 R8(z)

PHYSICAL REVIEW &, 114023 (2003

3
ADf (2)= W(“/p)(z)F(”/d)(z)

- %W@“’pkz)F‘v“/d)(z) D (2, (17
D§ (2)="- %wsd’p%z)DsU(z), (18
ol (z)— WEP(2)F iV (2)
- %M/U/p)(Z)FS/U/d)(Z) D8 (2, (19
and
oD§ (2)=~ %\N‘V‘"p)(zmsv(z). (20)

The spin structure of the quark-diquark fragmentation
functions for theA has been studied befof®,10], and it is
supported by the available experimental datafomproduc-
tion in various processg¢41-184. In this work, we retain the
flavor and spin structure of the fragmentation functions sug-
gested by the diquark model.

From the above analysis, we find out that the essential
ingredient is to choose a suitable shape for the function

for D=S or V. Here we are not interested in the absoluter (z) from which the other valence fragmentation func-

magnitude of the fragmentation functions but in the flavor,.

and spin structure of them, which is given by the dlquarkt|ons can then be deduced. We could use the expression of

model. In order to extract the flavor and spin structure infor-

mation, we introduce flavor structure ratios

DE (2) coming from the diquark approach and fix the param-

eters of the model by a fit to the experimental data as it was
done in Ref.[10]. Another way is to use a commonly ac-

(u/p) cepted parametrization form such as
(u/d) aV (Z)
Fv ()= NS (12 . ) ;
ay (2 de(ZaQo):NvZa”(l_z) v, (21
y a(S“/P)( 2) with the exponents, and, at an initial scaleQ3. Previous
F(n;f )(Z)= @) o (13 work [9,10] indicates that compatible results can be obtained
(2) in both ways. In our present analysis, we adopt the latter
, ) approach, with the analytical expressi¢@l) for D} (2),
and spin structure ratios . L o . v
P since this simple parametrization can be easily used later for
~(a/p) other purposes. In addition, the diquark model fragmentation
WP (2) = (2) (14) functions are easier to describe in the lameegion where
D aI(Dq/P)(Z) ' the valence quark contribution dominates. In the smmaé-
gion, the sea contribution is difficult to include in the frame-
~(a/p) work of the diquark model. Nevertheless, we also adopt a
S (QIP) (o (2) similar functional form
ap (2

with D=S or V. Then we can use the fragmentation function

DG(2.Q0)=Dg(z.Q) =Nz*(1-2)s (22

ng(z) to express all other unpolarized and polarized frag+to parametrize fragmentation functions of the sea quark

mentation functions for the proton as follows:

Dﬂv<z>=;[Fﬂ“’“(z)+3F&"“><z>]D8U<z>, (16)

Dgs(z) and antiquarlD%(z) for g=u,d,s at the initial scale
Q%. For simplicity, we take the same initial parametrization

for the spin independent gluon and the sea quark fragmenta-
tion functions, and moreover we assume thdd?

p
g’ 5Dg’
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ADP —, and 6DP — at the initial scale are zero and that and
qs(a) as(a)

they are only generated by QCD evolution.
Hence, the input unpolarized and polarized quark to pro- SDPISV®)(z Q2) = sDP (2,Q32). (25)
ton fragmentation functions can be written as d i
DySY®(z,Q5)=Df (z.Q) + D5 (2.Q)), (23

Now we deduce the fragmentation functidd&S"®) for
p[SU(3)] 2 ARp 5 all other octet baryon8 by SU3) symmetry at the initial
ADq (Z’Qo)_ADqU(Z'Qo)’ (24 scaIeQS. More specifically, we have

- =k =0
DPISUEI= pRISUE] 3" [SUE)] = p3 [SUR)]= pE [SUE)]= pE°ISUE)]

ngQ[SU(sm gDSA[suw)]: 2D ISV = pp3UISUaI

DRISUEIZ priSUE)] - ¥ ISUE) = p ¥ [SUB)= p = 1SUE)) = pE°ISU))

4 1 0
— 2 DAISUBI_ DU pXTSUd), 26)

3

with similar relations for the polarized fragmentation func- cally, we assume that the quagko baryonB fragmentation
tions. We assume that the sea quark fragmentation functiorfenction can be expressed as follows:
also have the above $8) relations. In principle the diquark

model can also be used to partly reflect the(3Ulavor B(.\ — MBISU(3)] El

symmetry breaking effect if the differences in the quark, an- Dq(2)=Dyq (2)(23+1) 1+(2I +1)
tidiquark, and baryon masses are taken into account in the y _bM2/2 2
probabilitiesal'®)(z) [10] for a quarkq fragmenting into the exd 8/Z] 27

baryonB. However the S(B) symmetry breaking effect due whereS |, J and Mg are the strangeness, isospin, spin and

to this difference in quark, diquark and baryon masses in the, o of the octet barydd The term within the curly brack-
diquark model is too weak to explain the experimentallyets s 5 strangeness modification factor. The mass suppres-
measured values for the average hadronic multiplicities pegion factor is inspired by the string mod¢lL9], and
hadronice*e™ annihilation evenf17], where hyperon pro- DBISUR)](2) is the SU3) diquark model fragmentation func-
duction is significantly suppressed as compared with protormfnS for the octet baryoB.

production. Actually, we find that the cross sections far To summarize, our model which describes the fragmenta-

3, andE baryons ine*e” annihilation would be overesti- tion functions of all the octet baryons involves a total of
mated by up to two orders of magnitude if we only consid-ejght free parameters:

ered this SB) symmetry breaking in the framework of the

diquark model. We have to search for another possible N,,a,,.8,,Ns,as,Bs,b,cC. (29
source of the suppression effect in hyperon production. In

Ref.[18], a description of the strangeness suppression effect For a fit to the experimental data, the fragmentation func-
was proposed by putting a suppression factor inuhd; and  tions have to be evolved from the initial sc&)g to the scale
sea quark fragmentation functions for baryons containing @f the experiments. We take the input sc@ézllo Ge\?
valences quark(and a further overall suppression factor for and the QCD scale parametéiycp=0.3 GeV, and deter-
baryons containing twe quarks. In our present analysis, we mine the free parameters of the model by fitting the experi-

will consider an alternative suppression mechanism due tghental datd20-23 on the differential cross sections
the hyperon masses which is inspired by the string model

[19]. For simplicity, we do not include S3) symmetry
breaking caused by the difference in quark, diquark and

> C[Dg(xe,Q%) +Dg(xe . Q)]

baryon masses in the diquark model itself since this is small. i d_a - (29)
We introduce an additional mass suppression factor for the oot dXg Sé
SU3) symmetric fragmentation functions of the diquark g

model. This overall mass suppression factor should not alter
significantly the flavor and spin structure of the fragmentafor semi-inclusive octet baryon productiose” —B+X,
tion functions as given by the diquark model. More specifi-where o4, is the total cross section for the process ard
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TABLE |. The parameters for the diquark model with the strangeness suppression.

N, ay By Ns ag Bs b (GeV’Z) c

161.602 1.450 4.313 121.292 —-0.251 8.161 3.394 0.241

=2Eg/+/s. Heres is the total center-of-mas&.m) energy rectly from the proton fragmentation functions by means of
squared, ancEg the energy of the produced proton in the the SUS3) flavor symmetry relatiorisee the thin solid curves

e*e” c.m. frame. In Eq(29), éq reads in Fig. 1). By comparing the thick and thin curves, one can

find that the mass suppression effect in the cross section of
hyperon production is significant. In addition, we also show
in Fig. 2 the fit results forA production at various center of
mass energies, which indicates that the QCD evolution be-

éq=e§—levevqeq+)(2(a§+vi)(a§+v§), (30

with i X . ;
havior of the fragmentation functions is reasonable.
1 s(s—M3) a1
X1~ 16 sirf 6y coL by (s—M2)2+M2I'2’ (3Y) lll. OCTET BARYON PRODUCTION IN CHARGED
LEPTON DIS
1 s? 32) A. Unpolarized case
X2= . )
256 sirf 6y, cos' Oy (s—M2)2+M2I'2 In the above section, we showed a strong mass suppres-
sion effect in hyperon production. This is an extra(SJU
a.,=—1, (33
ve=—1+4sirf oy, (34)
1 F
and 10_1 ;— TASSO TASSO
qu 2T3q_ 4eq SInZ 0W, (36) . E V=14 Gev V5=22 GeV
10

whereTg,= 1/2 foru, while T3q= —1/2 ford, squarks g, is

the charge of the quark in units of the proton cha@és the
angle between the outgoing quark and the incoming electron
O\ is the Weinberg angle, and ; andI', are the mass and
width of Z°.

We perform a leading ordé€t.O) analysis since the results
in Refs.[24,25 show that the leading order fit is of similar
quality as the next-to-leading order fit. Also, the LO analysis — '°
should be enough in order to outline the qualitative feature of
mass suppression in baryon production. In addition, we only~.
usez>0.1 data samples because understanding the very low_

z region data needs further modifications to the evolution of "

TASSO TASSO

A

V'5=34 GeV V'$=33.3 Gev

j

w
>
O
~
o)
©

A
'/

the fragmentation functiong24,25. However, we find that 0 me TASSO
some of the data in the low+egion can still be described by F V5=34.8 Gev VE=42.1Gev
our fragmentation functions. With the above mentioned cut, ;2

we have a total of 157 experimental data poif26—23.

Eight free parameters of our initial parametrizations are de-

termined by performing a fit to the experimental data. The 1

total x> value of the fit is 192.362, which corresponds to

x?/point=1.225. The values of the parameters of our model 107

are given in Table I.
In Fig. 1, we give the fit resultgthick solid curve$ as

compared with the experimental data. In order to provide a 10 ‘=l ———ndol oo

clear comparison between the experimental data and the fi 10 10 1;’ 10

curves, only part of the data are shown in the figure and a F

similar fit quality is obtained for other data points. We also  FIG. 2. The comparison of our fit results for tke dependence

present the results for the cross sections for hyperon produef the inclusive A production cross section (d/,;)da/dxg in

tion with the hyperon fragmentation functions deduced di-e*e™ annihilation and the experimental d4&8,24.

HRS CELLO

V5=29 GeV ~/5=35 Gev

N/
7
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symmetry breaking distinct from that due to the quark and
diquark mass differences in the diquark model fragmentation
functions, and is effectively described by a mass suppressiol
factor in the octet baryon fragmentation functions. We need & -1
cross check of this mass suppression effect from a differen
process. Thus we apply the obtained fragmentation function: -2
to calculate the cross sections of octet baryon production ir
charged lepton DIS. 10

To leading order, the cross section for the process

=)
VR DR DA DR PA T

[+p—B+X (37

can be expressed as

1 do 2 €axDG(2)+(a—a)

ror dzdx = S o , (38
q

whereq(x) is the quark distribution in the target nucleon. By
inserting the fragmentation functions for the octet baryons
into the above cross section, and using the CTHQ®S|
quark distributions in the target nucleon, we get the numeri-
cal results shown in Fig. 3, where tikéntegrated cross sec-
tions (1) do/dz for baryon(thick solid curves and anti- 1
baryon(thick dashed curvegroduction are compared with o
the available experimental data. In the calculation we have '°
takenQ?=50 Ge\? and thex integration rang¢0.02, 0.4. -
We find that the theoretical predictions are compatible
with the available experimental data. In Fig. 3, we also show S TR\ N TR
the calculated results with the hyperon fragmentation func- 10 02 04 06 08 0 02 04 06 08
tions deduced directly from the proton fragmentation func-
tions by using the S(8) symmetry(thin curves. The experi-
mental data are taken from Ref27-29. The data points FIG. 3. The cross sections for baryoftkick solid curvey and
with full circles, triangles and squares are for particle pro-antibaryonsthick dashed curvegroduction in charged lepton DIS,
duction measured by the E665, EMC and H1 Collaborations?btained with our fragmentation functions. The results with the hy-
respectively; open circles and triangles indicate the data foperon fragmentation functions deduced directly from the proton
antiparticle production measured by the E665 Collaboratiodragmentation functions by using the &) symmetry are also
and European Muon Collaborati¢EMC), respectively. The Shown for hyperons(thin solid curves and antihyperongthin
mass suppression effect in hyperon production, especially iflashed curvesproduc_tlgn. The experlm_ental data are taken from
S andE production, is evident. Therefore, the hyperon pro-Refs-[27-29. The original SIDIS data in terms of: have been
duction in charged DIS is an ideal place to check the pro_converted to the variableby using the method of Ref24].
posed mass suppression effect.

[}

z

B. Polarized case % eé[q(x,Qz)ADg(z,Qz)+(q—>_)]
Recently experimental data on the spin transfer\tan Ag(X,2)= 5 b B ) _
charged lepton DIS have become available. The spin transfer > €a(x,Q)DE(z,Q%)+(a—0q)]
is a good observable to check the helicity structure of the d (40)

fragmentation functions for a baryon. In longitudinally po-
larized charged lepton DIS on an unpolarized proton target,

the prod_uced_ baryon polarization along its own momenturr}S the longitudinal spin transfer to the barysn
axis is given in the quark parton model by

In order to check the spin structure of the obtained frag-
Pg(X,y,2)=PyD(y)Ag(X,2), (399  Mentation functions, we calculate tkentegrated spin trans-
fer to octet baryons in charged lepton DIS. The numerical
where P, is the polarization of the charged lepton beam,results are shown in Fig. 4. Our theoretical predictions are
D(y) with y=v/E is the longitudinal depolarization factor consistent with the available experimental datadoproduc-
of the virtual photon with respect to the parent lepton, and tion.
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FIG. 4. The spin transfer to baryofsolid curve$ and antibary- FIG. 5. The cross sections for baryoftkick solid curveg and

ons(dashed curvésproduction in charged lepton DIS obtained with antibaryons(thick dashed curvgsproduction inpp collisions are
our fragmentation functions. The experimental data are taken frorpredicted at/s=500 GeV andpr=15 GeVk. The results with the

Refs.[14,15. hyperon fragmentation functions deduced directly from the proton
fragmentation functions by using the 8) symmetry relation are
IV. OCTET BARYON PRODUCTION IN pp COLLISIONS also shown for hyperonghin solid curveg and antihyperongthin

dashed curvesproduction.
In the near future, new experimental data will become
available on hadron production pp collisions at BNL Rela-

Y -y
tivistic Heavy lon Collider(RHIC) [30]. Therefore, it is in- Z:L, _bfﬂ,
teresting to predict the cross sections for octet baryon pro- 2—xre™Y 2Xq—X7€”
duction inpp collisions in order to have a further check of
the mass suppression effect in octet hyperon production. Xt Xt
In leading order of perturbative QCD, the differential Z=27be_y+ 27xaey' (42)

cross section for thep—BX process can be schematically

written in a factorized form ag31] )
wherex;=2pr/+/s, Js is the center of mass energy of the

. pp collision; pt, E andy are the transverse momentum, en-
EdTa => ﬁdxaﬁdxbfg(xa,Qz)fE(Xb Q) ergy and rapidity of the produced bary@n 2(x2,Q?) and
d°p  abed Jx, Xp fE(xb ,Q?) are the unpolarized distribution functions of par-
1 d5 tonsa andb in the protonsA andB at the scaleQ?=p3;
X D?(Z,QZ)E a(abﬂcd), (41) DE(z,Q? is the fragmentation function which we have ob-
tained in Sec. Il do/dt is the differential cross section for

the subprocesa+b—c+d, andt=—x,py/se ¥/z is the
with Mandelstam variable at the parton level.
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By charge-conjugation invariance, tkée” —BX cross by the diquark model. We found that the diquark model with
section for baryon production should be equal to that for thehe mass suppression factor can be used to describe quite
corresponding antibaryon production process. Thereforeaccurately the fragmentation functions for all octet baryons

only the combination©§+ Dg can be determined, and the With eightfree parameters. The parameters were determined
same holds for the antiquark fragmentation functions. HowDY @ fit to the available experimental data on the octet baryon
ever, inpp collisions we can observe differences in the crosgProduction in electron-positron annihilation. We used eight

sections for baryon and antibaryon production. Therefore ifParameters; three for the unpolarized valence down quark to

this case we also predict the cross sections for antibaByon proton fragment:?\tion functioﬁ)gy(z) [see Eq.(2D)], while
production, whose quark fragmentation functions can be oball other unpolarized and polarized valence quark fragmen-

tained according to the matter-antimatter symmélrsy—(z) tation functions for the proton follow from the diquark model
-~ a [Egs. (16)—(20)]; three parameters for the sea quark frag-

= D%q(z). mentation function$Eg. (22)]; and finally two more for the

By adopting the LO set of unpolarized parton distribu- suppression factdiEq. (27)]. In addition, the diquark model
tions of Ref.[32], we present in Fig. 5 the cross sections forplays an important role in relating fragmentation functions
octet baryons(thick solid curveg and antibaryongthick  for all octet baryons to each othgsee Eq.(26)].
dashed curvesproduced inpp collisions. These results are  The mass suppression factor leads to an enormous simpli-
calculated at/s=500 GeV andpr=15 GeVk. As a com- fication in our analysis and plays an important role in our
parison, we also calculate the cross sections with the hyperamderstanding of the experimental data on the unpolarized
fragmentation functions deduced directly from the protonhyperon production ire* e~ annihilation. This mechanism
fragmentation functions by using the &) symmetry rela- needs to be further checked. The octet baryon fragmentation
tion (thin curves. By comparing the thick and thin curves, functions, determined from the*e” —BX process, can be
one can find that the mass suppression effect in hyperonsed to predict inclusive single baryon production cross sec-
production frompp collisions is also significant. Therefore, tions in other processes, likep, pp, ep vp, up and yp
the cross sections for the octet hyperon productiorpin  scattering. With the obtained fragmentation functions, we
collisions should be another ideal domain where the masga|culated the cross section for octet baryon production in
suppression effect can be checked. Although some experiharged lepton DIS, and our predictions are compatible with
ments for baryon production ipp collisions have been done the available experimental data. Furthermore, we predicted
[33], the available data were taken in the Ipw-region. We  ¢ross sections for octet baryon productionpip collisions.
need some data at high- in order to check our partonic e investigated the mass suppression effect of hyperon pro-
framework predictions. This may be realized by RHIC-BNL qyction in charged lepton DIS amup collisions, and found

[30,31,34 in the near future. that these two processes are ideal places for checking the
proposed mass suppression effect when further experimental
V. SUMMARY data become available.

Based on the quark diquark model, the fragmentation
functions for all octet baryons are related by the(3Uela-
tion. Nevertheless the hadronic multiplicities measurements
in electron-positron annihilation indicate a strong suppres- We would like to thank A. ScHar and J. Soffer for valu-
sion in octet hyperon production as compared with protoreble discussions and comments. This work is supported by
production, which cannot be explained by the(Slsymme-  the Alexander von Humboldt Stiftung Foundation, and par-
try breaking within the diquark model framework. Inspired tially supported by the National Natural Science Foundation
by the phenomenology of the string model, we proposed anf China under Grant Number 10175074, by the Foundation
overall mass suppression factor for both unpolarized and pder University Key Teacher by the Ministry of Education
larized octet baryon fragmentation functions, retaining the/China, by the DFG and BMBF, and by Fondec{Ehile)
flavor and spin structure of the fragmentation functions giverproject 1030355.
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