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PDF4LHC15

⚫ a combination of CT14, MMHT2014, NNPDF3.0
• 1 year benchmarking exercise comparison of above PDFs

• 300 Monte Carlo replicas generated for each of the above PDFs

• condensed to Hessian sets with from 30-100 members for distribution to users 

with central PDFs and error PDFs representing the three published PDFs

• good (too good?) agreement for gluon-gluon luminosity



1372 citations

PDF4LHC15 PDFs

useful for situations

where a combination

of  PDFs might be

helpful, such as Monte

Carlo extrapolations to

new LHC energies

not a replacement for

use of individual PDFs

for comparison to 

LHC data



…in the meantime

⚫ New critical data sets from the LHC on Drell-Yan, top, 

jets, W/Z+jets

⚫ NNLO predictions available for all of above allowing this 

data to be included in PDF fits

transferring NNLO information to global PDF fits still 

a bit of an issue, i.e. precision of K-factors, 

availability of grids

⚫ New NNLO PDFs available (CT18, MSHT20, 

NNPDF3.1->NNPDF4.0 in the timescale of this study) 

that make use of this LHC data

additional technical improvements to the PDF fits

⚫ These PDF sets will be used for the construction of  

PDF4LHC21



Benchmarking
⚫ Understand the origins of any differences of 

PDFs

due to variations of experimental input, 

different theory choices, fitting 

methodologies…

so for benchmarking, use common theory 

settings (i.e. perturbative charm, mcharm=1.4 

GeV, s=sbar at input scale, as(mZ)=0.118, 

positive-definite PDFs, no deuteron or 

nuclear corrections…)

⚫ …and start with reduced set that contains 

targeted data which should be enough to 

provide information on all PDFs, but with an 

uncertainty larger then for the full PDF fits-

>expect agreement among the 3 PDF 

groups

⚫ Then a final combination of the 3 PDFs 

using the same Monte Carlo replica 

techniques we used in 2015

⚫ Two resultant PDFs: a 100 member MC 

replica set, and a 40 member Hessian set

This has been going on for a while,

with meetings ~every two weeks…

but we learned a lotf



This meeting

⚫…is to show the results of this effort as it 

winds up

⚫Two talks:

Tom Cridge: benchmarking process and 

combination

Emanuele Nocera: phenomenology with the 

PDF4LHC21 PDFs

⚫The writeup is well-advanced,with hopes 

to post it on the archive in the near future



Have you ever 

considered PDF 

benchmarking?

except we still can’t seem to

get totally rid of him


