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Motivation

2 Why NLO?

2 Determine the Reliability of the
Perturbative Calculation
2 Reduce Scale Dependence

0 Estimate Theoretical Uncertainty
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Motivation

O Why NLO - * NOT to test QCD *

QCD is the theory of the strong interaction

O Asymptotic Freedom

O Confinement

O Sum Rules

O One Jet Inclusive Spectrum

We can ...

A Test limits of QCD
d Look for new Physics in addition to QCD
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Why NLO Three Jets ?

A Wide Array of Phenomenological
Applications

Q Measure O

O Study Jet Algorithms

9 Study Jet Structure and Shape

3 Study Event Shape Variables

3 Understand Backgrounds to New Physics
O Necessary Step Toward Calculating

NNLO Two Jet Production
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Methods: IR Singularities

NLO 3 Jets combines:
2 —> 3 Parton Processes to One Loop
and
2 —> 4 Parton Processes at Tree Level

Both Contributions are IR Singular
Only the Sum is Finite and Meaningful!
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Methods: IR Singularities

We impose an unphysical resolution criterion to
reorganize the calculation and permit numerical
integration
We use the subtraction—-improved phase space slicing
algorithm with resolution criterion
sij = 2EiEi( 1 —cosBij) > Smin
Since Smin 18 arbitrary, the cross section must be Smin
independent.

Demonstration of smin independence indicates that the IR
cancellation has been properly carried out.
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Applications

Measure os

o is the only fundamental parameter of QCD. The
precise determination of s is essential to

2 Precision Electroweak Fits
2 RGE running (SUSY model building)

Ideas for measuring o include

32 Three Jet to Two Jet Production Ration
J Event Shape Varables
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Applications

Jet Algorithms
2 Parton Final States \ LO 2 Jets:

Insensitive to Jet Algorithm

3 Parton Final States ; LO 3 and NLO 2 Jets:
Separated by Jet Algorithm
but insensitive to details

LO 4, NLO 3, NNLO 2 Jets:
Separation of NLO 3 Jets
and NNLO 2 Jets depends

on details of Jet Algorithms

4 Parton Final States
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Applications
Studies of Jet Structure and Shape

This calculation permits the first NLO determination
of jet shape observables at hadron colliders.

Interesting observables include:

. & Mn m.nm Q___.... h.m_
LA $ Er ®R-Riset)

Q differential jet profile py,g) - 4LwR
uu_r

Q jet profile

9 radial moment <#>
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Conclusions

The Next—to—Leading Order Monte Carlo
Calculation 1s working and producing results.

Phenomenological are proceeding as data are slowly
accumulated
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