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PDF4LHC15
l 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



PDF4LHC21
• new PDFs CT18, MSHT2020, NNPDF3.1, containing large amount of LHC data
• some new/different techniques, i.e. fitted charm for NNPDF3.1

• exercise: start with a reduced data set large enough to provide constraints, 
small enough that resulting PDFs should be similar

• add more data sets, ttbar, jets … leading to something close to full data sets
• progress report today: Tom Cridge
• end result in ~6 months: central PDFs and Hessian error sets representing the 3 

published PDFs->30-50 error PDFs should be sufficient
• paper on archive

consistency with PDF4LHC15,
a bit more of a spread of the gg 
uncertainty bands than for the
2015 combination
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Some points for discussion

l Any lessons from experience with PDF4LHC15 that we 
should take into account? 

l There are some variations that we could consider for 
additional PDF4LHC21 results
� perturbative vs fitted charm for NNPDF
� small x resummation effects->affects low x gluon

� very important for 100 TeV collider 
(PDF4100TeV?)

� any need for such additional sets?
l Discussion after Tom’s talk



Extra



In 2014-15, we carried out a year-long exercise to (1) perform a benchmarking exercise
for all PDFs, and (2) to present recommendations for LHC Run II (PDF4LHC15 PDFs) 

125 citations 1054 citations



PDF4LHC21
• new PDFs CT18, MSHT2020, NNPDF3.1, containing large amount of LHC data
• some new/different techniques, i.e. fitted charm for NNPDF3.1

just found out yesterday that the 
situation looks somewhat
different for NNPDF4.0 than for 3.1

 [GeV]XM
210 310

R
at

io

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

1.2
Gluon-Gluon, luminosity

PDF4LHC15_nnlo_30
MSHT20NNLO
CT18NNLO
NNLOPDF31_nnlo_as_0118

 = 1.30e+04 GeVS

G
en

er
at

ed
 w

ith
 A

PF
EL

 2
.7

.1
 W

eb



PDF4LHC15 exercise
l 300 Monte Carlo replicas generated from error sets of each of the 3 global 

PDF sets; information can be summarized in far fewer error PDFs



Have you ever 
considered PDF 
benchmarking?


