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Summary of 2023 combination
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Input measurements
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Towards the next iterations

● New measurements since : ATLAS’24, and most importantly CMS’24

● “Historical” complications are now treated and shouldn’t be of relevance in the future

– Measurements will come natively assuming the relevant PDF sets of their time

– Polarisation questions solved

– CDF measurement very precise, and for the moment not considered

● New challenges

– Statistical : 
● how to combine several profile-likelihood measurements, and/or with offset measurements?

● Profiling of PDF uncertainties

– Modelling : measurement correlations beyond PDFs
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Statistical aspects : combine PL and offset measurements
● Option 1 : maintain mW-only combinations using BLUE

– Requires to decompose uncertainties of the PL fit results, such that the uncertainty 
contributions have the usual interpretation in terms of error propagation. 
Motivated 2307.04007

BLUE

https://arxiv.org/abs/2307.04007
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Statistical aspects : combine PL and offset measurements
● Option 2 : combine complete information

– PL - PL

Andres Pinto



26

Statistical aspects : combine PL and offset measurements
● Option 2 : combine complete information

– PL - NP

Andres Pinto
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Profiling of PDFs

● In principle a question to be addressed upstream, by the measurements

● But not only : combinations also profile PDFs, even if not explicitly

BLUE doesn’t make PDF NPs explicit, but they are still there, and unavoidably 
constrained in the process
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Profiling of PDFs
● In principle a question to be addressed upstream, by the measurements

– Claim : tolerance criteria used in PDF fits should be treated consistently in downstream fits

– Proposal 1 (CTEQ)

Pavel NadolskyKills any prospect...
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Profiling of PDFs
● In principle a question to be addressed upstream, by the measurements

– Claim : tolerance criteria used in PDF fits should be treated consistently in downstream fits

– Improved Proposal 2 (MSHT)

has the nice property that it reproduces offset error propagation exactly, for large T

– NB : regardless, such treatments will enhance differences between “aggressive” PDF sets 
defined without tolerances, and “conservative” sets defined with tolerances

Tom Cridge
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● In principle a question to be addressed upstream, by the measurements

Profiling of PDFs

– Personal perspective : 
● PDF model dependence is too large 

already for offset measurements, and 
error inflation is in order. Experimenters 
should be given tools to understand the 
reasons for the differences (cf. 
E.Nocera, PDF4LHC21 – generalize!)

● PDF profiling is not so much about 
reducing uncertainties, but about 
reducing model dependence. 
Propagating tolerances downstream 
makes PDFs stiffer and doesn’t go into 
that direction
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Profiling of PDFs

● In principle a question to be addressed 
upstream, by the measurements

– Personal perspective : 
● PDF model dependence is too large 

already for offset measurements, and 
error inflation is in order. Experimenters 
should be given tools to understand the 
reasons for the differences (cf. 
E.Nocera, PDF4LHC21 – generalize!)

● PDF profiling is not so much about 
reducing uncertainties, but about 
reducing model dependence. 
Propagating tolerances downstream 
makes PDFs stiffer and doesn’t go into 
that direction
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Correlations beyond QCD
● Electroweak uncertainties play at the 2-3 MeV level; a proper correlation treatment 

will have a visible effect on combined results

Xuewei Jia

Differences TBU!
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Next combinations

● Measurements presently available, and considered for combination:

– D0 ‘13 (offsets)

– LHCb ‘21 (partial profiling)

– ATLAS ‘24, CMS ‘24 (profiled measurements)

(+LEP legacy)

● Foreseen on ~one year timescale

– ATLAS low-mu

– Others?

● Still a goal to publish these results as experimental collaborations, instead (or in 
addition) to the current working group
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Next combinations
● First exercise, with NNPDF3.1. Not even preliminary; just to give an idea of what to 

expect:

Andres Pinto
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Perspectives

● Projects

– A CONF note in the next months, including ATLAS and CMS ‘24?

– A collaboration-signed publication in 1-2 years?

● Working group and documentation

– https://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHC-TEV-MWWG

– Combination : Eur. Phys. J. C (2024) 84: 451

– Statistical methods : Eur.Phys.J.C 84 (2024) 6, 593

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHC-TEV-MWWG
https://doi.org/10.1140/epjc/s10052-024-12532-z
https://arxiv.org/abs/2307.04007
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