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JET CROSS SECTIONS AT NLO

� � ��� � � ��� � � �
�
� ��	 � ��� � �

��� � � �
� ��
� ��� �

�
� ���



INTRODUCTION EPS HEP01: Zoltán Trócsányi
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AVAILABLE TECHNIQUES

Process independent methods: (1) slicing; (2) residue; (3) dipole

Features of (3) (only subsets apply for (1) or (2)):

i) no approximation is made

ii) the exact phase-space factorization allows full control over the efficient

generation of the phase space

iii) neither color ordered subamplitudes, nor symmetrization, nor partial

fractioning of the matrix elements is required

iv) Lorentz invariance is maintained � the switch between frames is trivial

v) the use of crossing functions is avoided

vi) can be implemented in a fully process independent way.
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NLO PROGRAMS FOR JET PRODUCTION

Jet hadroproduction

� W. Giele, E.W.N. Glover, D.A. Kosower (JETRAD): one- and two-jet

observables, slicing with invariant-mass cut

� S.D. Ellis, Z. Kunszt and D.E. Soper: one- and two-jet observables,

residue

� S. Frixione: one- and two-jet observables, residue

� W. Kilgore and W.T. Giele: three-jet observables, slicing with

invariant-mass cut
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NLO PROGRAMS FOR JET PRODUCTION

Jet photoproduction

� B.W. Harris and J.F. Owens: one- and two-jet observables, slicing with

energy and invariant-mass cuts (two-cut method)

� M. Klasen and G. Kramer: one- and two-jet observables, slicing with

invariant-mass cut

� S. Frixione: one- and two-jet observables, residue

� P. Aurenche, L. Bourhis, M. Fontannaz, J.P. Guillet: one- and two-jet

observables, slicing with � � , � and � cuts
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NLO PROGRAMS FOR JET PRODUCTION

Jet leptoproduction

� S. Catani and M.H. Seymour (DISENT): structure functions, two-jet

observables, dipole

� D. Graudenz (DISASTER++): structure functions, two-jet observables,

residue

� Z. Nagy and Z. T. (NLOJET++): structure functions, two- and three-jet

observables, dipole (new)
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TECHNIQUES FOR NLO CALCULATIONS WITH MASSIVE PARTONS

Extensions of known methods to jet cross sections involving massive

partons

� S. Keller and E. Laenen, slicing with invariant-mass cut

� L. Phaf and S. Weinzierl, dipole

� S. Catani, S. Dittmaier and Z. T.: dipole with smooth zero mass limit



NEW IN THEORY EPS HEP01: Zoltán Trócsányi
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TECHNIQUES FOR NLO CALCULATIONS WITH MASSIVE PARTONS

Extensions of known methods to jet cross sections with massive partons

� S. Keller and E. Laenen, slicing with invariant-mass cut

� L. Phaf and S. Weinzierl, dipole

� S. Catani, S. Dittmaier and Z. T.: dipole with smooth zero mass limit

Finite mass� of the QCD partons

� is essential if� sets the hard scale of the cross section (e.g. total

cross section for heavy quark hadroproduction). The massless limit is

IR unstable.

� is a secondary kinematical scale, if the hard scale � is independent of

� (e.g. heavy flavoured jets). The massless limit is IR stable.
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ZERO-MASS LIMIT OF QCD JET CROSS SECTIONS

. . . we choose the auxiliary cross section � � � ��� � such that

 � �	 � � � �� � � � �
�

��� � � �� �
�

� � ��
�

��� � � �� �	
�

� �� � � � ��
�

��� � � � � �� �
�

� � �
�

��� � � � � �� �	

or

“ �� � � � � � �� 	 � � ”

�


 � �	 � � � 

� �� ��� � �

�
� ��� ��� � � �� �
�

� 

� ��� ��� � � � �

�
� �� ��� � � � � �� �

� singular terms (� or� � � ) of 1-loop QCD amplitudes PL B500, 149



SUMMARY AND OUTLOOK EPS HEP01: Zoltán Trócsányi
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- jet photoproduction (structure functions, two jets)
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OUTLOOK
� Room for improvement:

- another program for three-jet hadroproduction

- program for three-jet photoproduction

- another program for three-jet leptoproduction

- programs for heavy-flavoured jet lepto-, hadro-, photoproduction

- programs for vector-boson(s) and associated jet(s) hadroproduction

- . . . other programs relevant for Higgs and SUSY search, etc


