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New results since DIS 2005

Hadronic final state

High Q2 and fits

CC and NC DIS at HERA II: et p, e p

Combined EW and QCD fits
Inclusive jets and dijets in DIS
Neutral current DIS at high =«
Isolated leptons at high pp
Search for gravitino production
Search for stop production in SUSY

Diffraction

Rapidity gaps between jets

Dijets in diffractive DIS

Diffractive D™ productionin ~p
Leading neutrons in DIS and ~p
Large rapidity gaps at high Q2
Di-pion production

K9 and A production

Proton and anti-deuteron production
Event shapes in DIS

Prompt photon production

Three and four jetsin  yp

Angular correlations in three jet DIS
Subjet rates in DIS

Heavy quarks

Di-muon and D™y cross sections
Charm fragmentation in  ~p
Charm jet cross sections in ~p
Inelastic .J /¢ production in DIS
Beauty in DIS and ~p at HERA 1l
D mesons at HERA I



Inclusive DIS cross sections
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Neutral current cross sections
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Still more improvements to come



a°C (Q* > 200 GeV?) (pb)

40

20

Charged current cross sections
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Charged current cross sections
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Combined EW and QCD fits
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Goal: combined description of many different processes and

Jet measurements:
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Goal: combined description of many different processes and

Jet measurements:

jet energy scale uncertainty

ZEUS

—_2
— NLO (2=E; +Q?)
" NLO (2= Q)

125 < Q% < 5000 GeV?
(x100000)

® ZEUS (prel.) 98-00

125 < Q? < 250 GeV?
(x10000)
250 < Q? < 500 GeV?
(x1000)

e 2 2
500 < Q“ < 1000 GeV
(x100)
/\\1000 < Q%< 2000 GeV?
(x10)

)

®
2000 < Q? < 5000 GeV?
(x1)
| | | | | | | |
-1

|
-1.5 -0.5

¢ = zgj(14+ MZ?/Q?)

iInput to QCD fits

th. uncert
He@4
—r—
exp. uncert.
o
F—=@=——
FoH
— —

Inclusivejet crosssectionsin NC DIS

ZEUS prel. (contributed paper to EPSO05)

Inclusivejet cross sectionsin NC DIS

H1 prel. (contributed paper to EPS05)

Multi-jetsin NC DIS

H1 prel. (contributed paper to EPS05)

HERA average

(hep-ex/0506035)

World average

(S. Bethke, hep-ex/0407021)

01 012 014
aMy)

Also high

x DIS, jets in ~p, heavy

guarks, prompt photons

accurate PDFs



Isolated leptons at high transverse
momentum

Further extended search for isolated leptons at high pT

Looked for electrons in e p data: 98-99 (17 pb —1) and 04-05 (126 pb —1)

Isolated e candidates P2 > 25 GeV
ZEUS (prel.) 98-05 e~ p (143 pb—1) | 3/2.9+0.5(53%)
ZEUS (prel.) 99-04 etp (106 pb—1) | 1/1.54+0.1(78%)

ZEUS (prel.) 98-05 e*p (249 pb—1) | 4/4.44+0.5(61%)
H1 (prel.) 94-05 e*p (279 pb—1) | 11/4.7 + 0.9 (69%)

ZEUS continues to see rate consistent with SM



Dijets In diffractive DIS

Applicability of QCD factorisation in
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Charm in diffractive photoproduction
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Several inclusive diffractive measurements, several DPDF s and several final-
state measurements — lots to be learnt.



Leading neutron production

Interaction between soft and hard
physics

Particle exchange models

Factorisation: structure function of
exchanged particle, independence
of photon vertex

Fit da/dp% ~ exp(—bp%)

One-pion exchange model:
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Data not well described
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Leading neutron production
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Depletion of neutrons at large p%
consistent with absorption models
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Protons and anti-deuterons

Production of light nuclei?

Relation between anti-
deuterons and pentaquarks?

Results in ete™ and ~p

Now look in DIS

Analysis uses:

e primary interaction

e energy loss
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Protons and anti-deuterons
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Three and four jets in photoproduction

Only measurements of 4 jets in
photoproduction

n

jet jet
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Can adjust multi-parton interac-
tion model to agree with data

Useful data for tuning and testing
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predictions
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Three and four jets in photoproduction
ZEUS
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Charm jet production

Wide range of variables to validate
QCD calculations

General agreement for inclusive jets
with charm

Highlighted some areas of discrep-
ancy for dijets

obs
e lOw T

e Where higher-order topologies
are prevalent

HERWIG: excellent description

Benefit from improved higher-order
(or simulation thereof) calculations
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Charm fragmentation
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Heavy quarks at HERA II: outlook

Have now produced much improved vertex detector alignment u
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Starting to resolve clean signals from the large background

Look forward to accurate measurements of

F$¢ and FSE in the near future.



Conclusion

Impressive new results in inclusive DIS at HERA Il are having a real impact on
combined EW and QCD fits

Diffractive final-state data can have an impact on QCD fitsto d Iffractive PDFs
Still producing first measurements: anti-deuterons in DIS a nd 4 jetsin ~p
Data on heavy quarks still challenging theory and adding acc urate

measurements - look forward to increased precision on the st ructure functions
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