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HERA kinematics

Ep= 920 (820)GeV

Q?=-q?> (photon virtuality)

x=xg;  (fraction of proton momentum
carried by the struck quark)

2 kinematic regimes : Fragmentation process:

Q? = 06GeV? : Photoproduction (yp) X, (fraction of quark momentum
Q? >16GeV? : Electroproduction (DIS) carried by the hadron)

m (energy scale of the quark)
oh = PDF ® M.E. ®(®
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Models for ep scattering
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Data sensitive to String fragmentation

model differences?
(Fragmentation parameters tuned to e*e-)
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Charged particle fragmentation function

not present in e*e-
(e.g. boson-gluon-fusion, ISR)

oh=PDF ® M.E. ® FF Ae Use a reference frame closest to
situation in e+e-: (Breit-Frame)

—Energy scales:
ep-collisions: n=Q/2
e*e--annihilation: u=Vs/2=E, ..




Charged particle fragmentation function

Steep rise with Q
at small x,
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Charged particle fragmentation function

0« xp< 0.02 0.02 < xp-: 0.05

FgE— RAPGAP (string)

e IR 55 [ JRRLdar [ e describes the data
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Strange particle production

v acts as a quasi-real target
= may get internal structure
(resolves into partons)

A
c"=PDF ® M.E. ® FF °
Distinction of direct y

from resolved y via observable

Due to the s-quark mass m, x, calculated from the two jets:
fragmentation into K%, A is x %1 = direct y
suppressed w.r.t. ©, p x«1 = resolved y

—Strangeness suppression factor y,




Strange particle production

T [ IIIIIIIIIIII
e ZEUS (pral) 121 pb”
=== LEPTO (0.3)

18 -
le T Ao | B [ AHA

-- LEPTO (0.3)
— ARIADNE (0.3)
ARIADNE (0.22) |

||f||fl||l| flll_ —
. ZEUS (prel) 121 pb’ E
8
[=3
S

104 LLLatl ST

do/dP;  (pb/GeV)
do/dP;  (pb/GeV)

||||||||

o T , _u; uuuuuuuuu
F 5<Q'<25GeV!

15 2 .
LAB LAB

Pr (GeV) Py (GeV)

= A000 T

== 3500
@
< 3000
'E 2500
[<]
T 2000
1500

L nnnnpnmnndhRmne i
1000 |— b

- E - R 200 | =
500 — —
PP 5<Ql<25GeV? n F Q" >25 Gey? n | i ;<Q2|<257:;cv2|r| 5 L Q7 >25GeV? T||
-1 -05 1] 0.5 1 -1 -0.5 0 0.5 1 -1 -05 0 0.5 1 -1 -05 ] 0.5 1

,[_[LAB TILAB ,'_ILAB nLAB

v ARTADNE v,=0.3 (CDM) overall reasonable - but shapes not so good
» ARIADNE v,=0.22 systematically too small (from previous result)
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= a single parameter y, possibly not sufficient to describe the data
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Strange particle production

dofdn*? (pb)
LAE
P, (pb/ GeV)
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Strange baryon-to-meson ratio
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v ARTADNE (DIS) y,=0.3 quite good (10%)

MPYTHIA (yp) off in all distributions - especially @ small x,
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Charm fragmentation fractions & function

preliminary

D* fragmentation function:

ch = POF ® M.E. ® FF H1 (DIS) 2<Qz<loo GeV?
preliminary

ZEUS (yp) E**'>9 GeV
preliminary

Caveat:
Different definitions of fragmentation
variable are used also in e*e-




Charm fragmentation fractions

Charm Fragmentation Fractions at HERA

DIS DIS w e'e
H1 ZEUS(prel.) ZEUS

Within experimental precision:
Charm fragmentation fractions independent of hard subprocess
= consistent with universality of charm fragmentation fractions
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Charm fragmentation ratios from D's

Fraction of vectormesons:

Vicd)

P(cd) + V(cd)
Naive spin counting :3/4

*) charge conjugate always implied

pd =
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D* fragmentation function in ep and e*e-

«ZEUS prel. yp, E' > 9 GeV eH1 prel. DIS
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No contributions from gluon splitting at low energies
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*) different definitions of z
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Search for exotic baryons - ©(1540)
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Search for exotic baryons - ©(1540)
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Search for exotic baryons - =~
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Search for exotic charmed baryon

ZEUS
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e Charged particle fragmentation function in ep collisions
 shows significant scaling violations
e agrees generally with e*e- annihil

' descr -__d in DIS with ys-O 3 (LEP tuning)
e model f'dTl"S*’to d‘escmbe (A+A)/K° ratio in resolved vp
e consistent (A+/\)/K° ratios in DIS, direct yp and e*e

« Charmed particle pro duction
° frm _'-__'ca-_.-r'?1chons ratios & function

are process independent (consistent with universality)

e Searches for exotic baryons in ep collisions:
e the situation is mixed - final HERA statistic needed (x4)

Sunset at Agua de Pau
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Ratio of KO,/(m+K+p+p)
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ratio KO /(mn:+K:+p+p) prefers ys<0.22
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Possible explanation of excess at x «1

Eiets/5|E;| <0.3

fireball depleted sample:
Epets/Z |E4| >0.3

= fireball depleted sample:
model expectation closer to data
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Photoproduction
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