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New descriptions of VBS and VBF 
processes with High Energy jets

In vector boson scattering and vector boson 
fusion, it is common to introduce VBS/VBF cuts 
to control the “QCD” contributions to the cross 
section.

Using HEJ2

A container with HEJ2 
and its dependencies 
can be found at:
https://hub.docker.com/r
/hejdock/hej

To capture the leading logarithmic behaviour 
of the scattering amplitudes to all-orders in 
the coupling, we turn to using resummation 
with HEJ. Depending on the process HEJ can 
also include some subleading NLL corrections.

CONCLUSION
Here we presented new high energy 
descriptions for processes of experimental 
interest at the LHC. It is clear from our studies 
that the high energy logs described in this 
poster make a significant impact to the shape 
of experimental distributions and should be 
included to make the best theoretical 
predictions. This will only become more 
important as we look to going to higher centre 
of mass energies.

HEJ predictions for VBS
In this poster we present new logarithmically 
correct predictions for two processes of 
experimental interest: inclusive same-sign WW 
boson production + 2 jets and inclusive Higgs + 1 
jet production. Both of these processes were 
studied with and without additional VBS/VBF 
cuts to assess the impact of the high energy 
logarithms on observable distributions.

To the right is one such distribution for WW + jets 
using the experimental setup of a recent CMS 
study. Included are predictions for NLO, HEJ and 
NLO+PS created using Sherpa 2.7. We found that 
even though for this setup the total integrated 
cross section was similar for NLO and HEJ, there 
were important differences in the tails of 
distributions that wouldn’t be accounted for at 
NLO or by the parton shower.
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HEJ2 can be downloaded 
from:
https://hej.hepforge.org/

Two contributions to the process                                                at            and  

These cuts usually include a cut on the dijet 
invariant mass and dijet rapidity separation 
and have been shown to be effective in 
reducing the contribution of the QCD 
contribution to these processes. However, in 
doing so we enhance high-energy logarithms 
in s/t which appear to all orders in the 
perturbative expansion of the cross section. 

Logarithmic resummation 
with High Energy Jets

To the left we have an example distribution from 
the inclusive Higgs + 1 jet study. Here we used 
the setup from a recent 13TeV CMS study, but a 
comparisons using the setup of an 8TeV ATLAS 
study are included in the paper. Included are 
predictions from HEJ and from NLO1j. 
Comparisons to LHC data were also included in 
the paper where available. With the HEJ 
factorised matrix element approach, we can 
keep the full finite top and bottom quark 
dependance in the couplings for any number of 
jets in the final state..

We found that some observables in e.g. rapidity 
and transverse momentum were impact 
noticeably by the logarithmic corrections for 
higher orders, particularly again in the tails of 
the distributions. Other observales in e.g. 
azimuthal angles were less sensitive to these 
corrections. 
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