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NLLfast
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• Grid and fast interpolation code for NLL 
resummation in SUSY-QCD

• MSTW 2008 NLO PDFs

• Masses from 500 GeV to 2000 GeV

• LO, NLO (PROSPINO) and NLL cross sections

• Uncertainty from scale, PDF and

• http://web.physik.rwth-aachen.de/service/
wiki/bin/view/Main/SquarksandGluinos

αs
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One can read off the dimension of a representation from a Young tableau by the hook formula:

D =
∏

i

N + di

hi
(3.3)

Here the sum is over all boxes. D is the dimension, N is the N in SU(N), di is the distance to the
upperleft box, which is defined in such a way that one is added for every step to the right and one
is subtracted for every step down. Finally hi is the hook length: the number of boxes that a hook
drawn through the box i passes. In other words: higher voodoo, but it works.

3.3.1 Symmetry and Anti-symmetry

A Young tableau signifies that the corresponding tensor is symmetrized along the rows and anti-
symmetrized along the columns. However, that does not say anything about the wave functions of
the particles. After all, gluons are in an 8-dimensional representation, which is partly symmetric and
partly anti-symmetric. Yet the combination of two gluons, yielding for instance a 27-dimensional
representation which is once again partly symmetrized and partly anti-symmetrized, can still be
symmetric with respect to the gluon wave functions. The representation in itself does not say much
about that.

You know however, whether the total wave function should be symmetric or anti-symmetric,
because you have bosons or fermions. That way you can figure out if a representation is symmetric
or anti-symmetric, by listing spin and stuff. Except... you need L for the spacial part of the wave
function, and you don’t know L for moving particles. Since the final state we are interested in
is produced at threshold, the possible values of L are known for the final state (equal to S) so
it is possible to determine whether representations for a certain diagram are symmetric or anti-
symmetric with respect to particles in the final state near threshold, although this only works for
identical particles in the final state.

3.4 Representations and Diagrams: Leading Order

For the QCD-part, there is a number of processes, that each have several diagrams. Since we can’t
distinguish between colours and we need to take all possibilities into account, there’s actually a lot
of graphs.

3.4.1 qq̄ → q̃ ¯̃q

The possible diagrams are:

∼ T c
12T

c
ba =

1
2

(
δ2bδ1a −

1
3
δ21δba

)
(3.4)

b

a

2

1
T c

T c

∼ T c
1aT c

b2 =
1
2

(
δ12δba −

1
3
δ2bδ1a

)
(3.5)

12

∝ 1
β

f(β)

Leading Coulomb
corrections 

(bound state effects)

σNLO,thr = CNNLLσLO,thr
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• NLLfast: code for NLL-resummed SUSY-QCD



Conclusion

13APPS - QCD resummation for SUSY production - Irene Niessen

QCD resummation for SUSY:
• Reduces scale dependence
• Increases cross section at central scale
• NLLfast: code for NLL-resummed SUSY-QCD

• Include anything experiments need in NLLfast
• Include other processes in NNLL calculation

Still to do:


