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e+e−

Measurements of jet cross-sections −→ αs

DIS
Bjorken scaling, scaling violations, Global fits

pp

Kinematics
PDF uncertainties and their impact
Jets: challenges, TEVATRON results
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e+e−
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R =
σ(e+e− → hadrons)

σ(e+e− → µ+µ−)

=
∑

q

Nce
2
q
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Note: threshold effects
for m 6= 0

10
-1

1

10

10 2

0.5 1 1.5 2 2.5 3

Sum of exclusive
measurements

Inclusive
measurements

3 loop pQCD

Naive quark model

u, d, s

ρ

ω

φ

ρ′

2

3

4

5

6

7

3 3.5 4 4.5 5

Mark-I

Mark-I + LGW

Mark-II

PLUTO

DASP

Crystal Ball

BES

J/ψ ψ(2S)

ψ3770

ψ4040

ψ4160

ψ4415

c

2

3

4

5

6

7

8

9.5 10 10.5 11

MD-1
ARGUS CLEO CUSB DHHM

Crystal Ball CLEO II DASP LENA

Υ(1S)
Υ(2S)

Υ(3S)

Υ(4S)

b

R

√

s [GeV]

– p. 4/33



Fraction of jet multiplicities vs. ycut

OPAL collaboration, JADE algorithm
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Evolution of the fraction of 3-jet events with colliding energy

Note R3 = Cαs i.e. direct measurement of αs (at LO)
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Extraction of αs from the kt and Cambridge jets
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DIS
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Bjorken scaling

Measurements from BCDMS, SLAC, NMC, H1 and ZEUS
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Scaling violations
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A closer look at the Q2 dependence for 3 bins in x
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Remarkable agree-
ment with DGLAP
Global Fits

Here: prelim. HERA fit, prelim.

HERA combined measurements
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LO DGLAP anomalous dimensions

Pole at j = 1

for gq and gg

log(j) at j ≫ 1

for qq and gg

γqq(1) = 0

-15

-10

-5

 0

 5

 10

 15

 20

 0  1  2  3  4  5  6  7  8

j

gqq(j)

-15

-10

-5

 0

 5

 10

 15

 20

 0  1  2  3  4  5  6  7  8

j

ggq(j)

-15

-10

-5

 0

 5

 10

 15

 20

 0  1  2  3  4  5  6  7  8

j

gqg(j)

-15

-10

-5

 0

 5

 10

 15

 20

 0  1  2  3  4  5  6  7  8

j

ggg(j)

– p. 13/33



pp
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Kinematics reached at the LHC
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PDF uncertanities (here: prelim. MSTW & MRST 2006)
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Predictions for the W and Z cross-section: 1. Tevatron
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Predictions for the W and Z cross-section: 2. LHC
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Typical e+e− → µ+µ− event
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Typical e+e− → 2 jets event
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Typical e+e− → 3 jets event
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Typical e+e− → 3 jets event
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Typical pp → jets event at the TEVATRON
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Typical pp → jets event at the LHC

∼ 300 − 400particles
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Typical pp → jets event with pileup

∼ 3000particles

– p. 25/33



D0 measurements of inclusive cross-section
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CDF measurements of dijet cross-section (prelim.)
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CDF measurements of Z+jets cross-section (prelim.)
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D0 SUSY searches (prelim.)

If m0 < m1/2, q̃ → qχ0
1 i.e. for a pair production, at least 2 jets

(not back-to-back) + missing ET

Red: upper limit on the data
Blue: theoretical expectations
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SISCone: traversal order for enclosures around a particle
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SISCone: traversal order for enclosures around a particle
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SISCone: traversal order for enclosures around a particle
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SISCone: traversal order for enclosures around a particle

3
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SISCone: traversal order for enclosures around a particle
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SISCone: traversal order for enclosures around a particle
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SISCone: traversal order for enclosures around a particle
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