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* Inclusive Measurements and Proton Structure B O
+ HERA-I H1-ZEUS combined cross sections and HERAPDFO0.2
+ HERA-Il Low Q? NC e*p Cross sections, F, and F|
» HERA-II High-Q? NC/CC ep and CC e*p cross sections

« ZEUS 2009 Proton’s PDFs

« Inclusive diffraction and dPDFs

» Exclusive processes and pQCD
« Jet production in NC DIS and o
» Subjets in NC DIS
» Semileptonic Charm and Beauty in DIS
» Beauty in yp
» Prompt-photon production



ZEUS Results for DIS09

Electroweak: Diffraction:

= Single Top production Stefano Antonelli " Inclusive Diffraction Marta Ruspa

= |solated Leptons Gerhard Brandt " Factorization Tests Woijtek Slominski

= Multi-leptons Vlerien Tureste Leading Barions Graziano Bruni
= Vector Meson Production Aharon Levy

Inclusive:

= FL Julia Grebeniuk

= High-Q2 NC/CC Amanda Cooper-Sarkar Heavy Flavours:

= H1/ZEUS Combination Enrico Tassi = Charm production in DIS Philipp Roloff

" HERAPDFO0.2 Voica Radescu = Beauty Production in DIS Silvia Miglioranzi

Llederie el Siefiae: = J/psi helicity distributions Alessandro Bertolin
= Charm Fragmentation Leonid Gladilin

= Jet Substructure Elias Ron

= KOsKOs David Saxon

= Scaled momentum distributions John Morris

= Angular Correlations in 3-jets Steve Maqill

= Jet Cross Sections in DIS and gp Claire Gwenlan

® Prompt-photon production Matthew Forrest 3



H1-ZEUS combined HERA | cross sections
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New combination based on the
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New PDF Fit to the combined HERA-I data

H1 and ZEUS Combined PDF Fit
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2006/07 NC e*p at low- mid-Q?4: “F, runs”
Three data sets collected with dedicated ZEUS | _
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Important Electroweak Physics program:

» Electroweak unification

« Chiral nature of the SM
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High Q2 NC ep cross sections
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High Q2 CC ep cross sections
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High Q% CC e*p cross sections
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Use same approach as for the published
ZEUS-JETS Fit to assess the impact of

the new data:
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Diffractive fit and dPDFs

« NLO QCD fit to incl. DIS data
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Diffractive fit and dPDFs
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e eﬁ Jet
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Strong coupling

HERA-II NC DIS inclusive jets =

th. uncert.

(first determination from ZEUS with HERA-II data): H—

exp. uncert.

o, (M,)=0.1192+0.0009 (stat.)702%% (exp.)?392(th.) (3.5% total)

clusive-jet cross sections in NC DIS

A PNS-prel-09-006
ive-jet cross sections in yp
#EUS-prel-08-008

o Inclusive jet cross sections in NC DIS

ZEUS (Phys Lett B 649 (2007) 12)

e Inclusive-jet cross sections in yp
Re-analysis of HERA-I yp incl. jets: | ZEUS (Phys Lett B 560 (2003)7)
H‘-Q-H Inclusive jet cross sections in NC DIS
o, (M) = 0.1223 + 0.0001 (stat.)*S %2 (exp.):2%%2 (th.) (3.1% total) 7S P e 1w 169
o HERA combined 2007

(HIprelim-07-132/ZEUS-prel-07-025)

HH HERA average 2004
(C. Glasman, hep-ex/0506035)

] World average 2006

« Improved exp. unc. from full HERA data - Bethke, hep-ex 003
01 012 014

- Need NNLO o (M,)

see C. Gwenlan[238] 16



Subjets

Study transition parton = hadrons P ZEUS
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g~ No
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i -ETJ W
» Lowest E; jet towards p-beam direction ; ”
1L
New for DIS2009:
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0™
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see E. Ron[240]
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see M. Forrest[282]
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p,"® ; Jet . .
L Semileptonic Charm and Beauty
i °
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Charm : Good description

Beauty: Excess at low Q2 (~2 o)
see P. Roloff[168], M. Bindi[179] 19



pﬁ Beauty in Photoproduction

HERA Il data (05 e*p) 125 pb-'

Look for b in two jets events with
high-pt lepton

Kt clust:

N,.22, P, >7(6) GeV , n|<2.5
Theory: FMNR

Good agreement with NLO QCD
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Beauty in Photoproduction

Lifetime tagging: Fraction of b from decay length significance

Good agreement with NLO QCD
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see S. Miglioranzi[120]
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Beauty: Summary plot
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L] L L] L I L] L] L L] I L] L} L L] I L L} L] L I L] L] L] L] I L] L] L] ¥ I
3
> 10 do/dp?(ep—>ebX)
g Q%<1GeV?, 0.2<y<0.8, |n°< 2
a 102 NLO QCD (FMNR)
u’ =1/4 (m* + p2)
o O H199-00bjet * 2_ 2 .2
& A H19900 bosujet bl wo=mo+py
B 10 ® ZEUS 96-00 b->u jet
° & ZEUS 05 b-»u jet
¥ H1 (prel) 06/07 b->pu jet
O ZEUS 96-97 be
1 A ZEUS120pb’ b-»e
() H197-00 b-»D*u
W ZEUS 96-00 b>D*u
a[ % ZEUS114pb ' bb-»uu
10 * ZEUS (prel) 128 pb™' b jet
L i L | l L | L | l ) | L ) | L l ) | ) | ) | 1 1 1 ) | | ) | l ) | ) | L ) k
0 5 10 15 20 25 30

<pb> (GeV)

22



Summary

 Inclusive Measurements and Proton Structure
» Steady progress in the H1/ZEUS combination
« First F,. measurement from ZEUS completed

» Huge effort to complete high-Q? cross sections
=> impact on the new ZEUS PDFs

» Exclusive processes and pQCD
+ New precise results on Jet and heavy quarks production

+ We need better theory here

It has been a productive year for ZEUS
(18(6) papers 2008(9), 20 presentations to this Workshop)

But a lot of work (and fun!) analyising HERA 1l data is still
waiting us...
23
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