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|_Jet Production in ep scattering |
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Many part depends on as: <-- several way to extract
In the jet study, Fragmentation part is regarded as “hadronisation correction”
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Jet Production in DIS

In DIS, it is better to observe jets in the Breit frame, defined as |2X;, + p=0

In this frame, photon is purely
space-like.

d X P P d =(0,0,0,-2xz,P)
AN\ =Y
3 \ 5

e
< @_ Xg; P
< > QPM type
In the Breit frame, the current
Pt quark and the remnants are well
< ]
p separated.
\(SCD radiation In QPM, the scattered quark has
no pt. High Pt jets emerges from
QCD effect.
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Jet Algorithm

There are many algorithm to define jets.
Typically cone-type and cluster-type algorithm
. Most of recent HERA results are with cluster-type algorithm
because it's no ambiguous and theoretically safe.

*Calculate a norm (y;) between each object i,]

in kt-algorithm:
y; =2min(E’, E7)(1—cosb,)/s
*Merge two objects with smallest y;
(number of object N -> N-1)
/ «Continue until some stopping condition
47 g

for example, (the smallesty; ) >y,

»

24-28/Feb/2003 K.Tokushuku Lake Louise Winter
Institute



Jet Production in DIS

Rel. diff.
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Angular distribution is
well described by the
NLO calculations



Jet Multiplicity
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MC model including parton shower NLO-QCD gives good description for
reasonably describe the Jet multiplicity. 2+1 jets. --> classical o, measurement
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| Di-jetin DIS |
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Inclusive jet cross section in Breit frame

do = Zjdxfa(x, He ;as)d6(XP, He s Ug, as(/uR)s)(l_i_ 5had)

a=0q,q,9 T
ZEUS : :
e NLO calculation available
2 ® ZEUS 96-97 3
10k Jet energy scale uncertainty 3
NLO QCD: (correctei o hadron evel) Now, well-known from the global PDF

0 (M,)=0.1175 _

. DISENT MRSTSS (1Eler) fitting. PDF-sets with several different
RS a, values exist.
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Jet Production in DIS

running

o, from inclusive jet cross section

for CTEQ5ML1 parton densities
inclusive k, algorithm
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Jet Production in DIS (sub-jet) ‘
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wsmall separation

NLO QCD can describe the jets
with smaller separation, down to
Yeur ~107°

Large sample of dijet events can be studied with lower y_,.
This also demonstrates the validity of NLO study for jets inside

ajet --> next page
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Jet Production in DIS (sub-jet multiplicity) ‘

ZEUS _ _
AT S If o, is larger, more hard parton are emitted.
<’ .. W By studying the internal structure of jet,
c _
4 pQCD predictions (DISENT): 7 o can be extracted.
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10 10 10 v, NLO calculation gives up to 3 jets in lab frame.
To keep meaningful comparison, y ., >0.01 region
Lab frame: . d
jet: Kt inside jet IS usea.
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Jet Production in DIS (sub-jet multiplicity) ‘
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‘ as from Event Shape |

Event-shape variables (Thrust, Jet mass, Jet broadening,... ) are other places to
determine a..

Recent theoretical progress on the treatment of non-perturbative part

(power correction) suggests that the shape distribution can be described

by two parameters (o, and o).
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o (M,) Still large scattering in the results
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Jet Production in photoproduction

H1 preliminary

Jet production in yp reaction is regarded 9200 5 Jpeic35Gev | |21<EM<35Gev |
. — r0.1< <05 T05< <09
as the scattering between s b r ] Y
. = 1
a parton in the proton 3 +

and 100? ] -Hl Data T
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Jet production in two different yp
CM energy. In naive QPM, the cross
section scales with X

<-- In QCD, PDF and ME changes as
the probing scale changes.

do/dn'® [pb]

In pﬁ (D0O,CDF), the scaling violation is observed. 05 1 15 2 05 1 15 2 o
NLO QCD describe the shape well but magnitude — e 1 e ——
significantly higher. Proton Photon Proton Photon
Low-y High-y
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Jet Production in photoproduction
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. First time observed in yp jet.

NLO-QCD describe the data well.
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Jet Production in photoproduction
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Summary

X+ scaling violation in jet production is,
for the first time, observed in
photoprodution. The NLO QCD
calculations give a good description of
both the shape and magnitude.

ZEUS o= Inclusivejet crosssectionsin yp
(hep-ex/0212064) _
seus D - Subjet multiplicity in DI'S _-The co_upllng cpnstant of the strong
(hep-ex/0212030) interaction (o.;) is measured through the
ZEUS (prel) ... Jet shapesin DIS various measurements of high Pt jets in
""""""" (Contributed paper to IECHEPO1) ep collisions, with help of recent
H1 e NLO QCD fit developments in NLO pQCD
(Eur PhysJ C 21 (2001) 33) calculations and the PDF analyses.
ZEUS o NLO QCD fit
(Phys Rev D 67 (2003) 012007) «Each measurement is well precise.
H1 5 0 Inclusivejet crosssectionsin DIS ~ Obtained values are consistent with
(Eur Phys J C 19 (2001) 289) each other and with the world average.
ZEUS He—— Inclusive jet cross sectionsin DIS
G_hys Lett B 5Af7 (2902) 164) *After HERA-1, statistical errors are
ZEUS | HHeeH Dijet cross sectionsin DIS -
Sharimental (PhysLett B 507 (2001) 70) already_very small. Systematical
uricertainty World uncertainty can be reduced from the
.. o o orld average i i
thegistical (S. Bethke, hep-ex/0211012) precise measurement with a large data
neertamty o set in HERA-II but more helps from the
0.1 0.12 0.14 theory side are highly welcome.
(M)
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