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* I. Fixed order + Resum + Had. Corrections

« I[I. DGLAP tests.

* IIl. Fixed order + Resum+Had. Cor.+DGLAP
* VI. Fixed order + Resum + Power Corrections
* V. Tests of parton showers and models of HO
* VI. BFKL, Connection with Soft QCD

* Conclusion



Introduction (tools)

1. Fixed order pQCD calculations:

Calculation typically to NLO in “sexist for "safe'" observables.
(sometime to NNLO or beyond..)

2. Resummations: for some observable R which is becoming small

" ntl-1 4, — may be able to resum large logs.
af(Il/RP i =100) (1=0) , NLL(I=I) ..

3. Monte Carlo implementations of HO

Parton Showers(Pythia, Herwig...)
Color Dipoles(Ariadne..)
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Introduction (tools cont.)
3. DGLAP evolution equations:

Structure functions, fragmentation functions

4. Hadronization Models and Monte Carlos:

LPHD, Cluster fragmentation, String fragmentaion, etc.

5. Power corrections:

Infer the behavior of non—pert. part by analyzing the
divergence behavior of pert. part.

Analyses usually use combinations of above: each has its limitations.
I have (with some arbitrariness) classified them as follows:
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Type I: Fixed Order + Resummation + MC had. cor.
Suited for e+e— machines

Type 11: DGLAP analyses
Deep Inelastic Scattering, Structure Functions

Typelll: 1 +11, DGLAP + final states:
Jets in DIS, Tevatron

Type LV: Tests of parton showers and other models of HO

Type V: Power corrections
Event shapes

Type VI: Connection with soft QCD, diffraction, BFKL



QCD studies type I:

Jet algorithms: e.g. Durham(or kt)
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QCD studies type I:

JADE-OPAL result:
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QCD studies type 11:

DGLAP evolution

Longitudinal Structure Function:
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QCD Stlldies type II: DGLAP evolution FL structure function
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QCD studies type 11:
ZEUS
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QCD studies type 11:

FI Pt + NG

K Yoshlda, ANL, July 17, 2001
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QCD studies type 11:

DGLAP evolution

QCD factorization of Frag. Fcns.
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FI’s are non—perturbative,
but it’s evolution is

predicted via pQCD (DGLAP eq.)
éD"/éln(s)=P®D"

P —splitting functions:
probability of parton branching
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Once particle spectra are
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QCD studies type I1I:
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QCD studies type III:  Flavor tagging: spin
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QCD studies type 111:
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QCD studies type 111:
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Low *
HERA dijets

mostly from BGF
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QCD studies type ITI: B2 tounpolarized proton
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QCD studies type 111:
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QCD studies type 111:

No uncertainty from hadroniztion, however...
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QCD studies type 111:

L 5:
=] aF .
IE - 'RELIMIMA R Y
=
v w9
e 2 “
5 1:' + + i 0 ol el
g nE 5 = » n
— 1' I I I I I
a|
3|
| LI S |
1 ' e arad Tisor
l'.l: _ *
1F I I I |+ I
] 5 g 15 3 25 M 35 40 45 50

K Yoshlda, ANL, July 17, 2001

T iGeY)

Ot 030 Gev )40 (1800 Gev

Id

|=

PEELINIIM AR k0
m [k
e Thadsy
. i
o o * *
; '

a2

O e DS .1 12 .14

*r




QCD studies type 111:
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QCD studies type IIT: Tevatron jets

DO using the kt algorithm
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QCD studies type 111:
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QCD studies type 111:

Gamma-gamma b cross—section
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QCD studies type 111:
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QCD studies type V:

Power Corrections at HERA
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Salam and Wicke
Mass effect (not only for DIS)
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Resummed results for DIS
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