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& £ HERA Accelerator Flectron

Proton

HERA: ep collider, /s = 320 GeV

From 2003 polarised lepton beam

2 colliding beams experiments: H1 & ZEUS
* collected 0.5 fb?*/exp of luminosity in 1992-2007
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B Deep Inelastic Scattering @ HERA

e A sz'qzz'(k_k,)z

Y /L1 q xX= 2Q y=r4
W Pq p-k

p EB{ s=(p+k) Q7 =x-y-s

Neutral Current (NC): g, Z exchange Charge Current (CC): W exchange
electron + jet missing p. + jet
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HERA High-Precision DIS Data

* Precise data, room for improvement (combination of H1+ZEUS results)
* Wide kinematic plane, intersecting with Tevatron and LHC
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* Precise measurements of high-Q? DIS at HERA open fantastic

HERA Check List

@ 0 00

opportunities

Checking consistency of Standard Model

Constraining and/or extracting parameters (for example
PDFs)

Detailed comparison with both electroweak and QCD
predictions

Looking for physics Beyond Standard Model

And more...

Some highlights & newest results shown in this talk :)
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& Results Shown Here

H1 Collaboration, "Inclusive deep inelastic scattering at High Q2 with
longitudinally polarised lepton beams at HERA", DESY-12-107,
arXiv:1206.7007

ZEUS Collaboration, "Measurement of high-Q2 neutral current deep
inelastic e+p scattering cross sections with a longitudinally polarised
positron beam at HERA", DESY-12-145, arXiv:1208.6138

H1 Collaboration, "Search for First Generation Leptoquarks in ep
Collisions at HERA", DESY-11-123, Phys. Lett. B704 (2011) 388

H1 Collaboration, "Search for Contact Interactions in ep Collisions at
HERA", DESY-11-114, Phys. Lett. B705 (2011) 52

QCD Fit HERAPDF1.5 (Preliminary), Hlprelim-10-142, ZEUS-prel-10-
018
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Electroweak Unification

H1 Collaboration
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4ZEUS

Iz Parity Violation in CC DIS

H1 Collaboration
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< HERAIT+1I

Chiral structure of EW
interactions probed
SM CC.

c. *(P,) = (1£P )o_*(0)
Agrees with theory
Rules out W, < 200 GeV
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& Iz Parity Violation in NC DIS

2 +(pE\ _ 4 pE
NC polarisation asymmetry A* = - o= (Pp) —o=(Pg)

PE — P; o*(PF)+o*(P;)
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Direct measure of parity violation effect in NC DIS
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g gguark-An‘riquark Distribution

HPF) -t (PE) _ nQ?
PioPy QM3
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Parity violating structure function F,*
extracted from polarized NC cross sections

H1 Collaboration
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First measurement of F,’%
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2 g Valence Distribution

Difference inNCe'pandep  x dependence of xF.** reflects parton
used to extract xF.* composition
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x Good description by various PDFs
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& Up/Down Quark Separation
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CC data can be used to separate up/down distributions in proton
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£ HERAPDF —> Future

* H1-ZEUS NC, CC, e'p, e’p data used in global fits: HERAPDFs

—> Talk by P. Belov Ry
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LQs @ HERA have the same initial and final state as NC/CC DIS
— Look for LQ-deviations from SM in NC & CC distributions
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Full HERA statistics used for limit setting
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% [ _Limits for LQs

* New results from H1 & ZEUS using full HERA luminosity of 0.5 fb-!
* No evidence of LQs sen = various limits set as function of LQ mass

H1 Search for First Generation Scalar Leptoquarks

H

B H1 limit

H1 94-00 limit

H1 Cl analysis limit
”/ / CMS pair production
------ ATLAS pair production
------------ D@ pair production

\\\ L3 indirect limit

A L L
200 400 600 800 1000
M, [GeV]

HERA limits are the best to date at high masses
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Search for General Compositeness
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No deviation from SM found - limits set
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= Summary

HERA keeps delivering high-precision high-Q*NC & CC data
and keeps exploring it in extensive physics program

Earthquake
Military Curfews

Minor Surgery
. Alien Invasion
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