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HERA(Hadron Electron Ring Accelerator)
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<y Synchrotronstrahlung

Bunch spacing of 96 ns




ZEUS Detector
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Deep Inelastic Scattering

Q?: Four momentum ftransfer

( probing power)
x : Bjorken Scaling variable (momentum

fraction of struck quark)
y . inelasticity
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DIS cross-section can be described by :-
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Neutral current cross sections
and structure functions

At Born level (Lowest order in QED)
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dxd@ X
g 4 Longitudinal structure function
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XZA )(q; (x,Q°) +qf(x Q) « includes cross-section of both longitudinal
and transversely polarized boson

XZB )(q; (X Q) qf (xQ%) o contains parity violating part of cross-
\ section which is negligible at low Q?

Parton density function(PDF)
probability density of finding parton q or
q carry the momentum fraction x with Q
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Motivation for high-x cross section

There is limited data on cross section
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| The fraction difference of d?c/dxdQ? to the CTEQ6D |
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s at high-x and high Q2

BCDMS has measured F, up
to x=0.75

H1, ZEUS have measured F,
up to x=0.65

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

s_ 3 LHC . s,
10 Large x is needed for precision

= ZEUS measurements at LHC
10 3 Fixed Target Experiments

sf | ZEUS 2010

Q% (GeV?)

DGLAP evolution senstive to
values of x upto 1

Measurements from HERA
upto x =1
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HERA Luminosity

HERA delivered
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Event topology at high-x

Jet found No jet found

Well reconstructed electron is required for precise
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Projection of ZEUS detector on
x and Q? plane

ZEUS Detector | | ,
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Calibration Scheme

BCAL
Electron
Calibration

Measured Energy is compared to expected
energy (DA method)
electron energy scale better than 1%

~

The BCAL electron
calibration is the
Key towhole
detector calibration

BCAL +
FCAL
Jet Energy

Scale

Jet Energy Scale ‘

relies on electron
energy in BCAL
Jet energy scale
better than 2%

ne et -vents
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FCAL electron scale
relies on jet energy
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Data and MC Comparison

- ZEUS (prel.) e p 187 pb™!
[mMmc

Ll

L v low v 1wy

E. (GeV)
ZEUS

P (RTINS N S P T T B N LI
20 40 60 80 100 120 140 160 180 200

ZEUS (prel.) e p 187 pb!

[ ITmc

| i

PRPEEN I I N R I SR AR R B
10 20 30 40 50 60 70 80

E:um jets (GeV)

JJ]]]J
90 100

Electron
ZEUS
.ﬂ 1045_ LI B B |_§
§ - - ZEUS (prel.) € p 187 pb™ .
T 1035_ [Imc .
102? E
- Uy E
10;— t _
05 1 1.5 2 25
0, (rad)
Jet ZEUS
-'2 104%_ I | ZEUS (lprel.)e_p:187 pb-1I _E
D o MC ]
> B i
L 1035— E
10°F 5
10;— _
™ e
, 0'°' (rad)
DAE-BRNS HEP@]Jaipur



Data and MC Comparison
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Events
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Binning
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Uncertainty includes
systematic effects
(energy scale,
fiducial cuts and
overall 4%
normalization error)

Results: Neutral Current
cross sections
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Comparison With Previous
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ZEUS

Results

T Q= 575, 64B Gev

]

" @z 725,761 Gew"

o= 875, 891 cav

2 ] )

%

=

T @z 10251045 Gew©

: 2

4

i i i
&%= 12001 zz-u;e‘.ri

4
o
)

Cors 16501672 GV
T T
t

1
== |l

T
1

bel- - : coe
o= 1850 1851 GeV™

I

r 1.4 ]‘

T @z 26002644 e

ig e A 4

T @= 3000,3073 Gev®

: privtit——
. ~ 1]

" @ = 35003568 Gew"

R A
o
.

o= A850.4606 GeV-

o= S600,5561 GeW©
T
a

© QF*=9500 9059 GI-F

il 1

b

o 0.2 0.4 0.6 o8 100

Q= TOO0,6OE6 GeV

oot

4

Q= 1550015072 Gew* T R R
L ® ZEUS (prel.) ep 187 pb!
. N A ZEUSep16.7 ph
0.2 0.4 (5 0] ne 14
X X
DAE-BRNS HEP@]Jaipur 16




Summary

New in this analysis

1. HERA-Il data (187 pb), previous study with HERA-I data (16.7 pb)
2. Multijet Events (0 +1 jet events in previous study)

3. New x-reconstruction method leading to better resolution

4. Better understanding of detector caliberation

Results:

1. More x bins
2. Higher x
3. Smaller error

Expected outcome:
Reduce PDF uncertainty at high x
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