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Introduction

● Photon Isolation (covered in Higgs Theory talk)
● PDF Benchmarking
● Resummation Benchmarking
● Impact of resummation in PDF fits
● Theory Uncertainties in PDF Fits
● Theory Uncertainties: Beyond scale variations?
● Misc. Experiment Theory Issues

What the hell do either of 
you have to be so uncertain 
about?



PDF Benchmarking

 



clear implications for 
Higgs cross section
uncertainties

more work to relate new NNPDF
uncertainty framework to CT/MMHT?
certainly some benchmarking 
exercises mandated

PDF(+αs) uncertainties still
remain as one of dominant
uncertainties for gg->H

Now compare to MMHT2014 and NNPDF3.1



Previous level of agreement



PDF Benchmarking

● Exercise planned to compare fitting methodologies of global PDF sets 
using common datasets

● Starting from just DIS data and incrementally working up from there
● Goal is to understand role of different methodology etc on the impact of 

different experimental input
● Particular focus on relative impact of LHC jets vs top data and 

compatibility of different ttbar observables

 



• Benchmarking of analytically resummed p
T
Z, p

T
W/p

T
Z is of great interest to 

experimentalists working on the W mass measurement 

• Has never been done before

• Study impacts of different possible choices in the calulations

• Benchmarking exercise of the analytic resummed calculations in the precision EW 
group (not a les Houches project per se, but discussed here for completeness)

• Benchmarking document:

• https://indico.cern.ch/event/827617/contributions/3463723/att
achments/1864129/3064667/analytic_resum_benchmarking.pdf

• Participation of 7 groups: CuTe, DYRES, NangaParbat, Radhish, Resbos2, 
reSolve, SCETlib

• It was agreed to proceed in successive steps of the benchmarking from pure 
resummation benchmarking to “full resummation+fixed order (FO)” benchmarking 

• 3 step benchmarking

Resummation benchmarking: p
T
Z, p

T
W/p

T
Z
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https://indico.cern.ch/event/827617/contributions/3463723/attachments/1864129/3064667/analytic_resum_benchmarking.pdf
https://indico.cern.ch/event/827617/contributions/3463723/attachments/1864129/3064667/analytic_resum_benchmarking.pdf


Benchmarking levels
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• Benchmarking in qT, log-qT, bT space, etc.

Benchmarking levels
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ReSolve ReSolve



Resummation Impact of PDFs for W/Z Data

 

M. Boonekamp,
https://indico.cern.ch/event/801961/contributio
ns/3368455/attachments/1824716/2985820/ps
Kfactors_050419.pdf

https://indico.cern.ch/event/801961/contributions/3368455/attachments/1824716/2985820/psKfactors_050419.pdf
https://indico.cern.ch/event/801961/contributions/3368455/attachments/1824716/2985820/psKfactors_050419.pdf
https://indico.cern.ch/event/801961/contributions/3368455/attachments/1824716/2985820/psKfactors_050419.pdf






Resummation Impact of PDFs for W/Z Data

● Bottom line: Resummation corrections are relevant for predictions of W 
and Z differential fiducial cross sections (mainly due to lepton pT cuts in 
fiducial phase space definition)

● Effect may be small in absolute terms, but is relevant compared to the 
precision of the experimental measurements, in particular for normalized 
cross sections

● Some further studies will be done to reproduce/study the size of this effect 
and explore the possibility of including resummed predictions (or at least 
effective corrections) in global PDF fits



Missing Higher Order Uncertainties in PDFs









Theory Uncertainties, Beyond Scale 
Variations?













Theory Nuisances: Next Steps

● Significant interest in ATLAS and 
CMS to adopt this procedure for 
future mW measurements

● Easiest path likely through 
differential reweighting of Monte 
Carlo from existing generators

● As initial exercise for Les 
Houches, set up maximum 
likelihood fits with representative 
toy data for Z and/or W pT 
distributions



Misc. Issues: Fixed Order Comparisons in 
ttbar (Spin correlation example)

● Comparisons to top data at 
fixed order involves 
non-trivial unfolding to 
parton level with associated 
model dependencies

● Unfolding to inclusive 
phase space can introduce 
additional model 
dependence/issues

arXiv:1901.05407



Additional topics

● Continuation of precision jet study from Les Houches 2017
● Better determination of uncertainties
● Better understanding of effects at small jet radius



Conclusions

● Missing higher orders
○ Scale choices/variation scheme
○ Something else?
○ Correlations?

● PDFs
● Resummation effects
● (Shower uncertainties? Monte Carlo 

Uncertainties?)
● Unknown Unknowns?

What the hell do either of you have to 
be so uncertain about?


