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Di-jet Production at HERA

ET 
2  >>  Q2 ~ 0

PHOTOPRODUCTION

ET 
2  >  Q2 > 0

LOW Q2

?
Q2 >> mp 

2

D.I.S. ON PROTON

Possible concepts in low Q2 region:

• Direct and Resolved processes of standard DGLAP-like MC

programs ( HERWIG, RAPGAP).

• kt unordered initial parton cascade processes based on

CCFM or BFKL evolution (CASCADE).

• NLO calculations.

All the previous approaches treat higher order corrections in

different ways.

2
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Resolved Processes: Difference between γ∗
T and γ∗

L

• Photon fluxes:

fγT /e(y, Q2) =
α

2π

[

2(1 − y) + y2

y

1

Q2
− 2m2

ey

Q4

]

fγL/e(y, Q2) =
α

2π

[

2(1 − y)

y

1

Q2

]

Note that for Q2 � me:

y = 0 =⇒ fγL/e = fγT /e

y = 1 =⇒ fγL/e = 0

• QED behavior of γ∗ PDF in our kinematic region:

PDFγ∗
T

∼ h1(x) · ln E2

t

Q2

PDFγ∗
L

∼ h2(x)
} for Q2 � m2

q
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5) ZEUS (prel.) 96-97 (38.6 pb-1)

Jet energy scale uncertainty
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DIS 2002, April 30 Kamil Sedlák

y Dependence of Di-jet Cross-Section
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• The slope of y dependence is different in data compared to
HERWIG or RAPGAP.
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Adding Longitudinal Photon
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0 < xγ < 0.75 0.75 < xγ < 1

• The slope of y distribution in HERWIG comes closer to data if
γ∗

L is added.
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CCFM Prediction (CASCADE)
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0 < xγ < 0.75 0.75 < xγ < 1

• CASCADE MC (with kT unordered parton evolution and no

concept of photon structure) much closer to data than standard

DGLAP direct.
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