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Outline: 
 HERA accelerator and ZEUS detector 
 NC cross section and Motivation 
 Event topology at high x 
 Comparison of DATA and MC 
 Results: NC cross sections and comparison to previous results 
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• Circumference  6.3 Km  
• Electron Beam Energy  27.5 
GeV 
•  Different Proton Beam Energy  
for  different time periods of 
running (920, 460, 575) GeV as 
(HER, LER, MER) 
 
•Instantaneous  luminosity 1032 
cm⁻²sec⁻¹      
•Storage capacity of 210  
bunches 
•Bunch spacing of 96 ns 
 
 
 

ZEUS 
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DIS cross-section can be described by :- 
Q²: Four momentum transfer  
( probing power) 
x : Bjorken Scaling variable (momentum 
fraction  of struck quark) 
y : inelasticity 

Q2 Ґ ҍǉ2 Ґ ҍόƪ ҍ ƪϥ ύ2, 

y = q.k/p.k Q² = sxy 

√s = center of mass energy 
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At Born level (Lowest order in QED) 

F2(x,Q2) x Af (Q
2)(qf (x,Q2) q f (x,Q2))

f

xF3(x,Q2) x Bf (Q
2)(qf (x,Q2) q f (x,Q2))

f

 contains parity violating part of cross-
section which is negligible at low Q2 

 includes cross-section of both longitudinal 
and transversely polarized boson 

Parton density function(PDF) 
probability density of finding parton q or 
q carry the momentum fraction x with Q  

Longitudinal structure function 
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• There is limited data on cross sections at high-x and high Q2 

BCDMS has measured F2 up 
to x=0.75 
 
H1, ZEUS have measured F2 
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  xq (1-x) .  Is 
it possible to check this ? 
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Large x is needed for precision 
measurements at LHC 

DGLAP evolution senstive to  
values of x upto 1 

Measurements from HERA 
upto x =1 
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HERA-I : 1992-2000 
HERA-II :2001-2007 

In HERA-II the electron 
beams were polarised 
and the luminosity collected was 
at least 3 times of HERA-I 
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No jet found 
x>xEdge 

Jet found 
x<xEdge 

Electron 

jet 
Well reconstructed electron is required for precise 
measurements of cross-section 
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Electron 

Jet 
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No. of jets =0 



Double differential  σ 

σ integrated over x 
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X 

Uncertainty includes 
 systematic effects 
(energy scale,  
fiducial cuts and 
 overall 4%  
normalization error) 
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New in this analysis 

1. HERA-II data (187 pb-1), previous study with HERA-I data (16.7 pb-1) 

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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