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Outline (Lecture 3)
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• Tutorial’s setup 
• Docker, LHAPDF, Jupyterlab

• xFitter
• Steering files and program execution
• Interpretation of the results

• Hands-on session 
• Tutorial 1 (“HERA-only”  DGLAP fit) 
• Tutorial 2 {“HERA+EIC-only” DGLAP fit)



Docker Desktop
https://www.docker.com/products/docker-desktop/.     (available  for macos, Windows and linux)

https://www.docker.com/products/docker-desktop/


Docker Desktop
Once installed, run it  and search for the following docker image:   etassi/xfitter-master
Then “pull” the image 



LHAPDF and Jupyter-lab
Both packages can be easily installed with conda:

https://docs.conda.io/projects/conda/en/stable/user-guide/install/index.html#regular-installation

https://docs.conda.io/projects/conda/en/stable/user-guide/install/index.html


Intro on XFitter

https://gitlab.cern.ch/fitters/xfitter (master branch)
Documentation (Wiki):  https://gitlab.cern.ch/fitters/xfitter/-/wikis/home

Site:  https://www.xfitter.org/xFitter/xFitter/

Gitlab:

https://gitlab.cern.ch/fitters/xfitter
https://gitlab.cern.ch/fitters/xfitter/-/wikis/home
https://www.xfitter.org/xFitter/xFitter/


Tutorial 1
Hera-only DGLAP analysis (NNLO)



QCD DGLAP analysis
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Parameterisation at the starting scale:

xf(x) = AxB(1� x)C(1 +Dx+ Ex2)
<latexit sha1_base64="bAuWVZ3pNtDyCK7MrWPYyYBU/5E=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkVIKZakCroRaqvgsoJ9QJuWyXTSDp08mJlISunKjb/ixoUibv0Gd/6NkzYLbT1w4XDOvdx7jx1QwoVhfCuppeWV1bX0emZjc2t7R93dq3M/ZAjXkE991rQhx5R4uCaIoLgZMAxdm+KGPazEfuMBM058716MAmy5sO8RhyAopNRVDyNHj3KXV1GnrJsnUa5T0c38dZS/iTrFXKarZo2CMYW2SMyEZEGCalf9avd8FLrYE4hCzlumEQhrDJkgiOJJph1yHEA0hH3cktSDLubWePrGRDuWSk9zfCbLE9pU/T0xhi7nI9eWnS4UAz7vxeJ/XisUzoU1Jl4QCuyh2SInpJrwtTgTrUcYRoKOJIGIEXmrhgaQQSRkcnEI5vzLi6ReLJinheLdWbZUTuJIgwNwBHRggnNQAregCmoAgUfwDF7Bm/KkvCjvysesNaUkM/vgD5TPHzbalcE=</latexit>

Parforme numerical evolution of PDFs and compute 
theoretical observables:

�theo = Ci ⌦ fi = Ci ⌦ �i,j ⌦ fi(Q
2
0)

<latexit sha1_base64="OcS7QCfwNUYuM8GZ+klP7LZM1NM="></latexit>

Determine the PDFs parameters (and their uncertainties)
at the starting scale via a chi2 minimization procedure:



HERAPDF2.0: Settings DGLAP analysis
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•  Heavy Flavours: Roberts-Thorne VFNS (RTOPT) and two FF Schemes
•  Fits performed at LO, NLO and NNLO and for Q2min=3.5 and 10 GeV2

•  Detailed study of PDFs uncertainties: experimental,  model and parameterisation

• HERA combined data set

•  Final analytical form (14 params) obtained via parameter scan:



Tutorial 1
Hera-only DGLAP analysis (NNLO)  - HERAPDF2.0  settings
•  Final analytical form (14 params) obtained via parameter scan:



Tutorial 1
Hera-only DGLAP analysis (NNLO)
Additional fits:
   - NLO vs NNLO
   - Different parametrisations
   - Kinematical cuts (on data)
   - Starting scale Q02  othe modell parameters
   - Statistical interpretation of the results (Minuit)



Tutorial 1
Fitted PDFs parameters at Q02   (NLO, NNLO)
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Tutorial 2 Hera-only + simulated EIC data (YR) DGLAP analysis
- Comparison of the results with the HERAonly fit


