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'

Q2 = -q2 = -(k - k')2

x=
Q2

2q  P  .

DIS kinematics
MotivationMotivation

2xP +q = 0
Breit Frame definition: 

“Brick wall frame” incoming quark 
scatters off photon and returns along 
same axis. 

Scaled momentum

x
p
= p/E

E = Q/2 maximum available
              momentum

Momentum space in the Breit frame 
Easy direct  comparison  to the hadronisation in
one hemisphere of e+e- annihilation
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MotivationMotivation

d xp= fragmentation function -

x
p

D(x
p
,Q2)
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MotivationMotivation



  Lydia Shcheglova ● Nuclear Physics Institute, MSU ICSSNP, MEPHI Nov. 12-16 2012    7/16

Data & details of the analysisData & details of the analysis

All measured distributions were
corrected to hadron level

Data: Data: QQ22> 160 GeV> 160 GeV22
Monte Carlo GeneratorsMonte Carlo Generators

All generated  events  were 
passed trough ZEUS detector 

Scaled momentum spectra  :Scaled momentum spectra  : charged particles charged particles
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Scaled momentum spectra  :Scaled momentum spectra  : charged particles charged particles

Fit of the Z-pole data from 
ALEPH , fix boundary con-
ditions for FF at the low re-
solution scale of GRV parton
 model 

fit LEP1 and SLC data,
MS renormalization and
factorizatiion  sheme
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Scaled momentum spectra  :Scaled momentum spectra  : charged particles charged particles
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Scaled momentum spectra  :Scaled momentum spectra  : 
SS and  and  

  
     Details of the analysisDetails of the analysis

Data Monte Carlo 

NLO QCD

hadron mass effect was included 

hadron mass effect was not included 



  Lydia Shcheglova ● Nuclear Physics Institute, MSU ICSSNP, MEPHI Nov. 12-16 2012    13/16

Scaled momentum spectra  :Scaled momentum spectra  : 
SS and  and  

and QCD predictions and QCD predictions 
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Scaled momentum spectra  :Scaled momentum spectra  : 
SS and  and 

and QCD predictions and QCD predictions 
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Summary and ConclusionsSummary and Conclusions

• Scaled momentum distributions for 
S and  were measured for the first time 

   in ep DIS

• Scaled momentum distributions show scaling violattions

• NLO QCD predictions for different fragmentation functions describe the  data
   only in certain regions of the phase space

• LO Monte Carlo (ARIADNE, LEPTO) predictions supply better agreement  
   with data over full phase space

• High precision measurements of  
S and obtained in this analysis have the    

   potential to constrain the fragmentation functions further if they will be             
   included  as input in global fits
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Thank you for your attention!Thank you for your attention!

                              


