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my projects

∙ http://cern.ch/stefano.carrazza
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nnpdf

NNPDF Neural Networks Parton Distribution Functions

∙ PDFs are extracted by using:
∙ Neural Network parametrization
∙ Minimization driven by a genetic algorithm
∙ Optimization controlled by training/validation method
∙ Monte Carlo representation of results

∙ Expectation values for observables are Monte Carlo integrals.
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nnpdf3.0

Last release: NNPDF3.0 (arXiv:1410.8849)

∙ Total Dataset: 4276/4078 (NLO/NNLO) datapoints.

x
­6

10
­5

10 ­410
­3

10 ­210 ­110 1

 ]
2

 [
 G

e
V

2 T
 /

 p
2

 /
 M

2
Q

1

10

210

3
10

410

5
10

6
10

710
FT DIS

HERA1

FT DY

TEV EW

TEV JET

ATLAS EW

LHCB EW

LHC JETS

HERA2

ATLAS JETS 2.76TEV

ATLAS HIGH MASS

ATLAS WpT

CMS W ASY

CMS JETS

CMS WC TOT

CMS WC RAT

LHCB Z

TTBAR

NNPDF3.0 NLO dataset

5



pdfs with qed corrections

∙ QED corrections to PDFs:
∙ determination and phenomenological implications of the photon PDF.

∙ Last release: NNPDF2.3QED (arXiv:1308.0598)
∙ set of PDFs with the photon PDF and its uncertainty from DIS+LHC data.

∙ The photon PDF momentum fraction is less than 1%
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∙ Issues to improve: large x uncertainties ⇒ include more LHC data.
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pdfs with qed corrections

∙ An example of phenomenological implication (arXiv:1508.07002):
∙ Drell-Yan high mass & diboson production
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e+e- production at LHC 13 TeV
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W+W- production at LHC 13 TeV

|η(W±)|<2.5
Lepton PDF from evolution and initial prior
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the apfel library

∙ is “A Parton distribution Function Evolution Library”
∙ up to NNLO in QCD in the FFN and VFN schemes
∙ LO QED corrections to the DGLAP evolution ⇒ photon PDF
∙ using either Pole or MS heavy quark masses
∙ Module for the computation of DIS NC and CC observables up to NNLO
in different mass schemes (ZM-VFNS, FFNS and FONLL)

∙ Different solutions of the DGLAP equation (truncated, exact, expanded)
∙ Scale variations

∙ APFEL solves the DGLAP equations using x-space methods:
∙ Written in Fortran77 with wrappers in C++ and Python
∙ Publicly available from: http://apfel.hepforge.org/
∙ Interactive Web Interface: http://apfel.mi.infn.it/

8

http://apfel.hepforge.org/
http://apfel.mi.infn.it/


apfel web

is a spin-off of the APFEL library: http://apfel.mi.infn.it/

Fast and complete set of tools for PDF comparison, luminosities, DIS
observables and predictions computed with APPLgrid. 9
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the pdf4lhc15 recommendation

∙ Compression of MC PDFs: a tool which reduces the size of a MC set
of replicas preserving its statistical properties.

∙ MC to Hessian conversion: a transformation strategy to convert
any MC set of replicas into a set of eigenvectors.

∙ For more details ⇒ seminar 11 December 2015.
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eiburs

∙ Research infrastructures in the LHC era: a scientometric approach1

1. describe the impact of LHC, LEP, Tevatron experiments in terms of
publications and citations

2. modeling of knowledge propagation in HEP:
∙ clustering of papers based on citation patterns and semantic.

3. provide research output forecasts for future experiments
1http://www.eiburs.unimi.it/
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what next?

∙ HICCUP project:
∙ High Impact Cross-section Calculations for Unprecedented Precision
(Giulia’s project)

∙ PDFs:
∙ Clustering compression of Monte Carlo PDF replicas.
∙ Updated determination of the photon PDF from LHC data.

∙ Development of tools for LHC phenomenology:
∙ APPLgrid - aMC@NLO bridge with EW corrections.
∙ Development of fast and flexible DGLAP solvers.
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Thank you.
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