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Th_e Breit | Fr'am_e

Born process boson-gluon-fusion QCD-Compton

Large E;
only for O(o)

Breit frame:  2x, P + a: 0

D
Born process P, boson-gluon fusion
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Inclusivc_; Jet Cross Section
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_ inclusive jet cross section
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og Result from Inclusive Jets
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os Result from Ry, 4
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Comparison of o Results
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) ) H1:
H1 (incl.jets) 0 (M) = 0.1186 + 0.0059
+
ZEVUS:
ZEUS (R>) Mo) = 0. 1166 * 0-0068
preliminary 0s(Mz) = 0. - 0.0064
® World average
[J. Phys. 626 (2000) R27]

o(Mz) = 0.1184 + 0.0031

World average
& [Bethke 2000]
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s vs. g(x) Determination
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HERA "standalone” QCD Test

A simultaneous Q

CD fit of og and xg(x)

e———

Basic idea:

Use three different cross sections to
disentangle og, g(x), q(x)

Opis~ d(X)

Ojer ~ Olg* (CEAX) + C40(X))

Ogijet ~ %" (Cq9(X) +€a0X)
Kinematic range:

- DIS x-section: 150<Q%<1000 GeV?
- Jet cross section: 150<Q?%<5000 GeV?

Fit:

- fixed factorization scale g

- systematics include experimental, scale
and hadronization uncertainties

200GeV?)
5

» Lf=
(0]

X G(X

correlation: oy — gluon density
in a simultaneous NLO QCD fit

e H1 jet data
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Inclusive J ets: Compar'iso_n with NLO
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Dijet Cross Sections
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inclusive dijet cross section
inclusive k, algorithm
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The_‘ Scale Pr'oblgm

A dependence of R2 for two bins of X and Q2
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Forward Jet Pr'oduchon in DIS
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Forward Jets: E:/Q? Dependence
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Forward Jets & Resolved Virtual 7's
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Virtual y Structu
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ire: Dijet x-Section
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Q> Dependence of y* Structure
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EF'? > 5.5 GeV

E¥' > 7.5 GeV, Ef'? > 6.5 GeV

(O8]

small E;

[sensitive to multi-
parton interactions

(a) |

(b)
* ZEUS 1995

~— PYTHIA/HERWIG Uncertainty
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Measure Dijet cross
section for:

» “direct” part (x,>.75)
* "resolved part (x, < .75)

Plot R = “res./direct"
as function of Q2

Resolved contributions
is suppressed at large Q2

Q? [6eV?] —»
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Studying the BFKL Region
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Combining BFKL & DGLAP: CCFM

Jet prysics G - Eeiton
— relevant scale: E4? [?] F Gl e I
— present picture: % T | |/L
= - parton leve
DIS = "direct y" + BFKL + "resolved ¥" ° 16° - generator |
(oo | =
ki-factorization + CCFM evolution 10 | hadron level
F —— cascade generator |
» angular ordered parton emission 4F 7 smollx T
+ uses unintegrated gluon density g(x ki Q?) 0 T
- reproduces BFKL x—0 and DGLAP for large x 10° 10t 1 10
£2 T/Qz
140 >
B L EBrQ « ZEUS
g) g 120 | :
.g S 100 T —— cascade
T €E.)j CCFM +..--_.l ----- smallx
3 ¢ '
ni|§ s | 80 | —
Q.
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DGLAP — 20F 00000 = et. al.
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vp Dijet Cross Section

e——— . -

Pt,corr>6 GeV, -.5<Mjeys<2.5, An<l, .5¢y<.7
[ ! ! ! ! ! | ! ! ! ! ! ! ! !

photon

electron remnant g 0.7} -
it e H1 data
)
© 06 — PHOJET (GRV)
==
e .- PYTHIA (GRV)
o 05
o i
S 2 jets 2 04|
b B
o i
0.3
proton i
0.2}
P/ proton I
feff remnant i
0.1f
° ‘10 * 1
Xy,jets

Gojet = Friely) Fett Fesr IMEegl?
fogr = fg + o + 941



Hans-Christian Schultz-Coulon, Universitdt Dortmund ISMD 2000, October 11th 2000, Tihany, Hungray

The Gluon Density of ﬂ_\e Photon

® Hiljet data, 1996 7
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vp Dijet x-Section @ Large E;

Comparison of data with NLO + y-structure
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‘Conclusion

W - ==

DIS region:
2 .2 .02 s E.2
[Q%&," large: Q72 471 Intermediate regime:
- pQCD works [E:+2 ~ Q2]
* 0l ® g(x) » scale problem
* scale ? - DGLAP breakdown

* resolved vy

- BFKL, CCFM etc.
resolved y* region:
[Q? < E4°]

- concept of y structure “ok”"
+g(x) inLO
* NLO photon pdf's ?



