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Deep Inelastic ep Scattering
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Details on F
2

(x;Q

2

) from H1

� Three data sets:

2:2 pb

�1

� 1:5% nominal vertex data

68nb

�1

� 5:0% early (� 2ns) proton satellite bunch

58nb

�1

� 4:5% vertex shifted by 62 cm

� R is taken as an input, calculated using the GRV PDF’s.

� All efficiencies are taken from the data and verified via

Monte Carlo studies.

� Redundant measurements of x;Q2:

y > 0:15 Electron alone, which gives the best resolution

at large y.

y < 0:15 � method, uses hadronic and electronic

variables, has low radiative corrections.

� Background:

(Beam-wall, beam-gas, halo �, cosmics) < 1%,

p below 15% everywhere, 12/172 bins have bgd > 3%.

� Systematic error in total� 10%.
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NLO Fit to F
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Scaling Violations of F
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Results derived from F

2

(x;Q

2

)

� At HERA F
2

(x;Q

2

) is measured in the range

5 � 10

�5

< x < 0:32 and (2 < Q

2

< 5000) GeV

2.

� The results of the two experiments H1 and ZEUS are in

very good agreement.

� A smooth transition from the fixed target regime into the

HERA regime is visible.

� A distinct rise of F
2

(x;Q

2

) with decreasing x at fixedQ2

down to Q2

= 2 GeV

2 and x = 5 � 10

�5 is observed.

� The violation of scaling gets stronger for low x values.



Diffractive Scattering
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a) standard DIS b) diffractive DIS
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Diffractive Contribution to F
2
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Dependence on Q2 and �
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A Partonic Model of Diffraction

� Assume DIS is mainly electron gluon scattering and neglect

contributions from q and �q to F
2

at small x
i=p

.

� Work in massive gluon scheme and use
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� Assume that the colour rotation due to soft interactions is rapid

so that 1/9 of the q�q states leave the proton as colour singlets.
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The Buchmüller Scaling Law

ZEUS 1993
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LO (2+1)-jet Diagrams
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) ŝ > 100GeV

2



Gluon Density Determinations

Direct method:

1. Measure jet production in g ! q�q as a function of

x
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).

Indirect methods:
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Experimental Results on xg(x)

ZEUS 1993
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The modified Jade Jet Algorithm

� Use calorimetric energy deposits.

� Include a pseudo particle with four momentum

(P

miss

z

; 0; 0; P
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z

) as best estimate of the unseen

remnant. Pmiss
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� P
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.

� Calculate W 2 as invariant mass of all objects including

the pseudo particle .

� Take the Jade recombination scheme.
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Jet Rates as a Function of y
c

ZEUS 1994
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Measurement in NLO at HERA
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Conclusions

1. The structure function F
2

(x;Q

2

) has been

measured at HERA in a new kinematic regime

5 � 10

�5

< x < 0:32 and (2 < Q

2

< 5000) GeV

2.

2. F
2

(x;Q

2

) is found to rise with decreasing x at fixed

Q

2.

3. Diffractive deep inelastic scattering has been

observed at HERA. It can be explained by a partonic

model relying on electron gluon scattering and fast

colour rotation.

4. The gluon density of the proton has been measured

using several methods. The measured range in x

has been extended down to x = 2 � 10

�4.

5. The �
s

measurement in NLO from Jets at HERA

leads to

�

s

(M

2

z

) = 0:120� 0:005 (stat:)� 0:007 (sys:)

Slides: http://wwwcn1.cern.ch/~nisius/talks/CERN041295.html


