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Overview

Introduction

- why

�

at high ��� ?

- why weak corrections?

- basic set-up
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weak corrections
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- LHC predictions

Logarithmic approximation
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- 1-loop and 2-loop NLL results
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Introduction

�

+ 1 jet signal at the LHC: large cross section

probe of the partonic content of the colliding hadrons:
at values of �� considered here ( � � �

�
�� �

GeV) production
dominated by the gluonic contribution � � gluon’s pdfs

DISCLAIMER: QCD corrections will not be considered here

Weak corrections expected small...

but not everywhere
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Introduction
Logarithmic corrections

� � � � ��� � ��� � � � �	�

 ���

�� � �� � �

Typically, at

� �	� � �

TeV, one-loop corrections of tens of percent
[Accomando, Denner, Pozzorini’02] [Hollik, Meier’04]

Much activity in recent years [Fadin, Lipatov, Martin, Melles, M. Ciafaloni, P. Ciafaloni, Comelli, Kühn,

Penin, Smirnov, Beenakker, Werthenbach, Denner, Pozzorini, Moch, Feucht, Janzen, Maina, Moretti, Ross,...]

Origin: soft/collinear emission of virtual massive gauge bosons ( , ) off
initial and final states

Real radiation possible to observe no compensation of virtual
emission by real radiation

Finite logarithmic corrections

different from massless gauge theories such as QCD or QED
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All dependence on flavour and chirality of incoming quarks organized in two coupling factors:

“abelian” (diagrams s1, s2, v1, v2)

“non-abelian” (diagrams v5, v6, b3)

mixed (diagrams v3, v4, b1, b2)
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� � �

corrections to

��� � �

� Passarino-Veltman tensor reduction

� sum over gauge boson polarization states
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corrections to
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Compact analytical expressions for
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corrections to

��� � �

� " �� ! �integrals UV-divergent 7 renormalization
Counterterm diagrams:

(c1) (c2) (c3) (c4)

(c5) (c6)

Contribution from c1 + c2 + c3 + c4 = 0
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� � �

corrections to

��� � �

� “Fake” IR singularities in box diagrams:

massless quark lines 
 ; after tensor reduction IR-divergent box and vertex integrals

Cancellations between

� �and

$ �integrals in the IR limit 
 ; finite result
[Dittmaier’03]
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corrections to � � � ��� �

at the LHC
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Logarithmic approximation

Phys. Lett. B 609 (2005) 277

High energy region:

- ��� - � & �
� � & �(' for

�%� � .� �/

Corrections due to

8 � �

ratio not considered

Corrections of

� � � �
����� �

�

not considered

Only transverse polarization of

8

Calculations based on results available in the literature:

1- loop
proof that soft/collinear singularities from virtual weak boson emission factorize and are
universal [Denner, Pozzorini’01]

2- loop

general (process-independent) result obtained with eikonal approximation (LL) and from

resummation (NLL) [Denner, Melles, Pozzorini’03], [Melles’02,’03]
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Logarithmic approximation: 1-loop and 2-loop NLL
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Logarithmic approximation: 1-loop and 2-loop NLL
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Logarithmic approximation: 1-loop and 2-loop NLL
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Logarithmic approximation: 1-loop and 2-loop NLL
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Logarithmic approximation: 1-loop full vs. NLL result
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Conclusions

Analytic result for the full 1-loop

� ��� �

weak correction
(literature: only numerical) [Maina, Moretti, Ross’04]

NLL approximation: 1-loop and 2-loop corrections

Results explicitly applicable for the case of polarized quarks

Negative 1-loop correction of the order of tens of percent at high �� ,

�� � �� �

GeV

Positive 2-loop NLL correction of the order of several percent at high

��

Full 1-loop result approximated very well by the NLL

Same study for the Tevatron: corrections not significant numerically
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Extras: Logarithmic approximation: 1-loop and 2-loop NLL, Tevatron
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Extras: Logarithmic approximation: 1-loop and 2-loop NLL, Tevatron
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