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First part of talk based on ZEUS paper: Phys. Rev. D 87, 052014 (2013) (DESY 12-145)

Measurement of high-Q? neutral current deep inelastic e*p scattering
cross sections with a longitudinally polarised positron beam at HERA

High Q? event selection; reconstruction based on double angle method. Focus is on covering as
large a kinematic range as possible and extracting single and double differential cross sections.

The Monte Carlo generators/event simulators used for the analysis:
. NCDIS events

— HERACLES + DJANGOH with CTEQ5D PDFs
. Hadronic final state

— ARIADNE 4.12 (MEPS model of LEPTO 6.5)

Hadronisation

— JETSET 7.4

Photoproduction background

- HERWIG 5.9

thanks to lan Brock for letting me use his slides
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e’p NC DIS cross-section
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P, =0 (corrected)

Systematic uncertainties
dominate at lower Q?, statistical
at very high Q?

Luminosity uncertainty (1.8-
1.9%) not included in error
band

Deviations from expectations
from pdfs not significant given
residual normalization
uncertainty (not shown).



e’p NC DIS cross-section
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Compare cross-sections in dominantly electromagnetic and electroweak regimes

Precision of measurement clearly visible
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Comparing positive and negative
polarisation
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Reduced cross-sections split according
to polarisation
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e*p reduced cross-sections
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. Structure function obtained from
difference of cross-sections

. Combine all bins to obtain better
precision
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Structure function xF3VZ
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Fine-grained high-x cross sections

* There is limited data on cross sections at high-x and high Q2

& ® CCFR
S ® NMC
= BCOMS
o & ZEUS
104 ¥ Hi
BCDMS has measured F, up to x=0.75
103+
H1, ZEUS have measured F, up to x=0.65
10* :
: § ,
02 0.4 .6 s 1

L

Allen Caldwell EPS13 12



Motivation

The PDF’s are poorly determined at high-x. Sizeable differences despite the fact that all fitters
use the same parametrization xqoc(1-x)". Is it possible to check this ?
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HERA high-x
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HERA kinematics

Jet found No jet found

X>X
X<XEd ge Edge

Jet definition: E;>10 GeV, 0.

jet

>0.120nly 0,1 jet events used
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Comparison e*P and eP
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Summary

* High Q? inclusive cross section measurements from ZEUS are
complete

- these data will be part of the combined HERA Il data on
high Q"2 DIS

- will be part of combined H1/ZEUS pdf fits

* Fine-grained cross section measurements at high-x are

progressing; should yield new constraints on form of pdfs at
high x.



