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ZEUS(+H1) results for DIS 2010

Inclusive:
« High-Q°ccC K. Oliver
* NC at high-x R. Ingbir
* NC/CC and PDF fits S. Habib
« Combined F, J. Grebenyuk

*  QCD fits with low energy data
7 V. Radescu

*  QCD fits with charm data
A. Cooper-Sarkar

HFL:
* Incl. beauty in DIS P. Roloff
* Incl. beauty in PHP V. Aushev
* Charm mesons in DIS M. Lisovyi

* Inelastic J/y helicity A. Bertolin

QCD:

« Jets with anti-k_ and SIScone,
(di)jets in NC DIS  C.Glasman

* Three subjets J. Terron

* Jets in PHP D. Lontkowskyi

* Scaled momenta K. Olkiewicz

* Prompt photon D. Saxon
Diffraction:

* Diffractive PDFs M. Wing

 J/y at hight A. Bruni
EW/searches:

* TIsolated leptons D. South

*  Multi-leptons A. Parenti

* LQand CI I. Panagoulias

W | Monica Turcato . Apologies for not being able to cover all the topics due to time
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QCD at HERA
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NC and CC cross sections main input to .._m_...,
QCD fits — HERAPDF1.0 o

Atlas and CM8

Atlae and CMS rapidity plateau
DO CentralsFwd. Jets
CDF/D0 Central Jets

Extension to the high-Q® and x region

H1

Extension to the low-Q° region at high-y:
- check of DGLAP evolution

DBNBBORODID
:

- check of QCD predictions for F ,Es\.\\
(see K. Krueger) f 22 717
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sensitivity to the gluon M _:
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« NC and CC cross sections from H1
and ZEUS combined

* Data are now published

* Precision of 1

2

%

* Gluon density from scaling

violations
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o o (Q%)xg(x, 0°)

* DGLAP drives the evolution in Q°

at fixed x
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see Shiraz Habib [169]

i ¥ H1+ZEUS combined cross sections

H1 and ZEUS
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E Data available to be used in PDF fits!
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« NC and CC
and ZEUS

* Data are r
* Precision

* Gluon densi
violations
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* DGLAP driy
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H1 and ZEUS
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see Shiraz Habib [169]

HERAPDF1.0

The combined HERA data have been used as the sole input for the
extraction of the HERAPDF1.0.

W and Z rapidity distributions

H1 and ZEUS . .
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Tevatron Jet Cross Sections
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- HERAPDF1.0 able to describe high-x jet production



see Katie Oliver[34]

High-Q* CC from e’p data

, . _ ZEUS
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see Ronen Ingbir [36]

NC cross sections at high-x

Q’ > 450 GeV?, O-, 1-
and multi-jet events

reconstructed
ZEUS
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Sensitivity to the
high-x region.
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see Julia Grebenyuk [170]

High, medium and low energy cross section at high y

HERA NC cross sections from data collected at mnuomo\ 460 and 575 GeV for

the _nr determination used in PDF
ZEUS extends its Q° region for all & 20f

energies, down to 5 GeV? for HER
also using shifted vertex data.
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UH

E
m

ZEUS

dom____________________”__________
@ ZEUS (prel.) Nominal

[IMC DIS+BG
Il MC BG

10*
Satellite

\'s =318 GeV
5| L=445 pb’
10

10?

10

-100 -80

-60 -40

N<~x AOBV

Monica Turcato

20 0 20 40 60 80 100

1.5

1.0

ZEUS-prel-10-006

ZEUS
B _ e L o L L N B N LR R B ]
Onum9m<y Q% =7 GeV? Q2 =9 GeV?
“ 1 “ B, T_“H_________________
Q? = 12 GeV? Q’=17 o%& 0.2 0.4 0.6 0.8 y
) : H N Wm: s \s = 318 GeV, L =44.5 pb"
i =
L m i m ® ZEUS (prel.)
B ZEUS (prel.) sat. vix
! ZEUS-JETS
...._..._...__.._..%___________________
0.2 04 0.6 0.8 0.2 04 0.6 0.8
y y
DIS 2010 11




Jet cross sections

UH

m...m.
m

Stringent test of perturbative QCD

Sensitivity to the gluon in the proton, precise input to QCD
fits.

boson-gluon Ew_%: QCD Compton
e (V)

Jet

e (V) \

p Pproton w.u::o:
remnant Jet remnant Jet

€

Extract a_with high precision, check the scale dependence
within a single experiment and in different regimes.

Monica Turcato DIS 2010 12



jets, L=300 pb™*

ive je

Inclus

!Eég

see Claudia Glasman [158]

Inclusive jets and dijets in NC DIS
Kinematic range Q° > 125 GeV?. Good agreement with QCD at NLO.
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Inclusive dijets, L
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see Denys Lontkovskyi [159]

Inclusive jets in PHP

Q> <16GeV?, 0.2 <y <0.85
At least one jet with
E*'> 17 GeV, -1 < njet < 2.5
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«0.17 © , , e
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a_extracted from the dependence of
the cross section on E_. Jets in PHP
gave the most precise o_measurement
at ZEUS, now extended to HERAII

Test of the running of o._.

DIS 2010 14



see Claudia Glasman [158]

a_ running from PHP to DIS

Running of the coupling constant
with the scale tested from the low
to the high Q° regime.

th. uncert.

A
exp. uncert.
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Inclusive-jet cross sections in yp
ZEUS-prel-10-003

Inclusive-jet cross sections in NC DIS
ZEUS-prel-10-002

Inclusive-jet cross sections in NC DIS (SIScone)
ZEUS (DESY-10-034)

Inclusive-jet cross sections in NC DIS (anti-k)
ZEUS (DESY-10-034)

Inclusive jet cross sections in NC DIS

ZEUS (Phys Lett B 649 (2007) 12)

Inclusive-jet cross sections in yp
ZEUS (Phys Lett B 560 (2003) 7)

HERA combined 2007
(H1prelim-07-132/ZEUS-prel-07-025)
HERA average 2004

(C. Glasman, hep-ex/0506035)

World average 2009
(S. Bethke, Eur Phys J C64 (2009) 689)

60

UH

E
m

Monica Turcato

DIS 2010

014
o,(M,)

L
70 Two new precise a_measurements

jet
Fr (GeV)  £rom DIS and PHP in agreement

with the world average.
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Jets in PHP: non perturbative effects

Check non
perturbative
effects (low
E_*"), important

for the LHC

do/dn’™ (pb)

This can also be
influenced by the jet
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Jets in PHP: non perturbative effects

Check non 1000 ZEUS
. = L o -1 |
_UN_‘.._.C_‘._UQ._._<N = . ZEUS (prel.) 189 pb ]
3 - E; >17GeV ‘
effects (low S 800 - 2.1 Gev? 4
mt.ﬁvs m:)_uo_..._d:.__ ,m H 02<y<085 ]
600 -
for the LHC \ ‘
i .
400 - i
This can also be i — NLO H
influenced by the jet 5 —— NLO®NP (py,;,=1GeV)
| L —— NLO®NP (py ,;,=1.5 GeV) |
Q_mo-‘._._.r:f new - NLO ® NP (py ;,=2 GeV) -
0_®<N_O_u_‘3®3._.m _UN:..@ o 0 -
— - .
tested for the LHC Z os K
. S - .
(anti-k_, SIScone..) = o H
B .05 W | jet energy scale uncertainty m
m -1 m, coa e b b b b ,m
-1 -05 0 0.5 1 1.5 2 2
jet
1
C.IE Monica Turcato DIS 2010
- ZEUS-prel-10-003

do/dn’™ (pb)

rel. diff. to NLO

=
S
=

w
S
<

200

100

ZEUS

o ZEUS (prel.) 189 pb™!
—— NLO (GRV-HO) i

jet

E; >21GeV
Q’<1GeV’
02<y<0.85 i

jet energy scale uncertainty

ry

iFassaNsi ///

iy /
‘‘‘‘‘‘‘‘‘

s

[///] theoretical uncertainty

1
[

-0.5 0 05 1 1.5 2 2.
jet
n

17



see Claudia Glasman [158]

Anti-k_ and SIScone jet algorithms

First test on data,

c+_ . 5&3 .
.--.n Monica Turcato DESY-10-034 wawo_c _avOﬂ..—-Q:._- .ﬁow.. _\_\—ﬁ
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Charm and beauty production

* Stringent test of perturbative QCD, sensitivity to the gluon in the
proton.

Multi-scale problem (mass, p_, Q°)

* Check of the QCD fits depencence on the heavy flavour treatment

.

27.6 GeV

UH

E
m
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see Philipp Roloff [18]

Beauty in DIS
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C.IE Monica Turcato DIS 2010 20

n ZEUS-prel-10-004



see Philipp Roloff [18]

Beauty in DIS
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D" in DIS

see Mikhaylo Lisovyi [29]

D+ reconstructed using lifetime information. L=323 pb™.

5<Q%,, <1000 6eV? .o

002<y <07
15<p (D)< 15 GeV
In(D?)| < 1.6

Y

A.“
‘ Primary Vertex

Beam spot

T

do/dp_(D*) (nb/GeV)

ZEUS
AIH n— W T TT T T T TT i T LI ,M
Q m % m -1
(@) C ] 10
S %
10 3
o E o .
g | H
S~ A
D 10-2 , _
s 10 :
C i ] 1072
107 4 E
- - ZEUS D*(prel.) 323 pb™ ;
.+ ZEUS D' 133.6 pb™’ %
107 B
= —— HvaDIs 4 i
_ 111 % Il Il Il | N I | % Il Il | I I |

DIS 2010

ZEUS

W . ZEUS D* (prel.) 323 pb™' |
_ -

+o+

+  ZEUS D*133.6 pb™!
—— HvaQDIS

+T

s

1ok

>+

>+

Ll
A+

2 4 6 8 10 12 14
p_(D") (GeV)

: ~ 7200 D* events available

1 Precision comparable to D* in HERAIL
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see Mikhaylo Lisovyi [29]
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see Amanda Cooper-Sarkar [31]

k QCD fits with charm data

__nmn data in HERAPDF1.0 fit. DGLAP evolution sensitive to the HF treatment.
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The choice of the mass plays an important role for predictions at LHC!
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and jets cross sections in diffractive DIS. 3 4°
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Diffractive PDF fits

see Matthew Wing [250]

ZEUS

ZEUS diff dijet yp 99-00
energy scale uncertainty
ZEUS DPDF SJ

DPDF exp. uncertainty
H1 Fit 2007 Jets x 0.81

Good description of the data obtained
also for data not included in the fit
(here dijets in PHP, also in the low x:

region). No suppression or
factorisation breaking.
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Conclusions

* New ZEUS+H1 combination measurements are providing precision data
used as input in QCD fits.

* The analyses of the HERAIT on NC, CC, jets and heavy flavour
processes are extended to the full data statistics allowing improved
precision of the results.

* The new inclusive, jets and heavy flavour data are now investigated in
the context of QCD fits, allowing more stringent test on the fit
formalism.

* More to come from combination also for diffraction...

The HERA data are a valuable input to understand
QCD and therefore for the LHC physics
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Jet algorithms k; (Catani et al.)

b, [GeV] K, R=1

Jet reconstruction relies on jet algorithms.

Jet algorithms should not be sensitive to soft particle

emission (infrared safe) and collinear particle splitting
(collinear safe).

Cone algorithms normally used in oo it et |
hadron-hadron collisions are not safe at

all order in QCD. New developments:

anti-k_(Cacciari,
Example test on the same MC event:

alam, Soyez 08)

!
regular shape, as SIScone (good i.e. for
detector calibration).

Tested on data for the
first time at ZEUS. ..

Anti-k_is similar to k_but gives jets of

SISCONE
(Salam,Soyez 07)
both safe at all
orders

UH
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Jets in PHP: non perturbative effects
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see Philipp Roloff [18]
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see llias Panagoulias [75]

Quark radius, contact interactions

Full ZEUS NC statistics used to investigate quark radius, CI models, heavy
leptoquarks, large extra dimensions. Strong limits extracted.

HERA
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