
Voica, Ringaile, Mandy  HERAFitter User's meeting 1

HERAFitter Users Meeting

10th of December 2013

● HERAPDF-1.0.0 stable release

 → information on download of the package

 → developments in the stable release
●

● future developments
● HERAFitter representation in conferences
● today's agenda

NEW



Voica, Ringaile, Mandy  HERAFitter User's meeting 2

HERAFitter: News

NEWS:
→ enlarged developers team (since last beta3 release in June)
→ first CMS results released where HERAFitter is used

→ first stable HERAFitter-1.0.0 release announced today

NEW

www.herafitter.org
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HERAPDF-1.0.0 download
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HERAPDF-1.0.0 download

Releases
(publicly accessible)

Documentation:
manual,
release notes,
README,
DOXYGEN

External packages
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HERAPDF-1.0.0 download

Releases
(publicly accessible)

Theory files are downloadable 
as separate file: 

Documentation:
manual,
release notes,
README,
DOXYGEN

External packages
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HERAPDF-1.0.0: README
               ------------------------------------------------
                  HERAFITTER   --- PDF fit program from HERA.
               ------------------------------------------------

HERAFITTER has been used as one of the main software packages for the
determination of the HERAPDF1.0 set proton parton densities (PDFs). HERAPDF
is a common initiative by the H1 and ZEUS collaborations and extended
now to the LHC collaborations to provide precision QCD analyses.
HERAFitter has been used to produce the ATLAS-epWZ12 (NNLO),
LHEC (NLO) PDF sets now available in the LHAPDFv5.9.1.

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
1) Installation and Usage Instructions: please refer to the INSTALLATION file.
=====================

2) BRIEF DESCRIPTION
=====================
  a) Steering cards
  b) inclusion of data
  c) data file formats
  d) minuit cards
  e) applying cuts
  f) choosing the heavy flavour scheme
  g) understanding the output
  h) PDF type
  i) parametrisation style
  j) options for the chi2 choice

3) FITTING uPDF (TMD)
=====================
4) USING NNPDF REWEIGHTING PROGRAM
=====================
5) DESCRIPTION OF DiffDIS PACKAGE

General description

INSTALLATION now 
as separate file

Short description of 
available options

(now stored in one 
README file)

REFERENCES file is available containing relevant citation information
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HERAPDF-1.0.0: Release Notes
Documentation:
manual,
release notes,
README,
DOXYGEN
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Developments in the Stable Release

 Code restructuring, updates of existing packages and fixes:

 → restructuring of the code, improved naming for module   

 → clean up of the code (e.g. removed 'old' chi2 code)

 → updated comments, Doxygen

 → unification of the heavy quark scale variation across different packages

 → simplified interface to parametrisation style

 → fixes to the reweighting tool (problem in the random seed generator causing 

     large fluctuations and overestimate of errors)

 → parallelising of the code with OpenMP (RT scheme)   

 → updates to TDM (uPDF) code (fully integrated evolution and calculation of FL)

 → updated interface to latest HATHOR-1.5 version

 → enabled possibility to fit LO PDFs

 → added a dummy reaction type for testing data formats
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Developments in the Stable Release

 New developments added to HERAFitter-1.0.0:

 → improved quantitative theory to data comparison:
    → calculation of theory errors in chi2 for PDFs (LHAPDF)

    → external predictions can be used in chi2 evaluation (ascii file)

    → more options included in the chi2 code for the covariance or correlation                 
        matrix usage

    → tool to transform cov matrix to nuisance parameter representation

 → generic tool for finding global minima solution

   → general idea: random sample parameter space to locate primary minima                
       candidates 

    → activated via flag 'genetic' in minuit card (results stored in output/genetic*)

→ lead PDFs
    → a flag to define                                                                                                           
        the type of PDFs:

https://indico.cern.ch/getFile.py/access?contribId=3&resId=0&materialId=slides&confId=268500

See also F. Olness talk in User's meeting 9th of Sept:
→ talk today by B. Clark
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Developments in the Stable Release

 New developments added to HERAFitter-1.0.0:

 → new user friendly interface to APPLGRIDs with math operations enabled 

      → operations via                                                                                                          
          “expression” in data file:

      → possibility to exclude                                                                                               
          particular data bins in the fit

 
→ Significantly improved drawing tools:
      

https://indico.cern.ch/getFile.py/access?contribId=0&resId=0&materialId=slides&confId=283268

See V. Radescu talk in User's meeting 19th of Nov:

https://indico.cern.ch/getFile.py/access?subContId=1&contribId=4&resId=0&materialId=slides&confId=274887

See S. Camarda talk in User's meeting 16th of Oct:

bin/DrawPdfs [options] dir1[:label1] [dir2:[label2]] [...]

First directory is used as reference for PDF ratio plots
and to display data in data pulls plots.
Directory labels are used in the legends of the plots, to add spaces and
special characters to the labels use quotation marks '' (ex. dir:'HERA I').
To specify greek letters and latex commands in the labels use the ROOT notation
(#alpha #bar{u}).
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Documentation and Feedback

The feedback from Users is very welcome on:

HERAFitter-1.0.0 release
  → next release planed soon with the inclusion of the QCD+QED PDFs

Technical aspects:
  → installation issues (gcc version, root, Cern lib dependencies?) 

  → experience on different platforms (SL5/6, lxplus, MAC, linux.. )

Documentation

Suggestions for further (web page, meetings, ...) improvements?

herafitter-help@desy.de

Paper in preparation:

short paper planned (EPJC) → after stable release

 → currently iterating with Steering Group
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Future Developments

Longer term developments planed in HERAFitter:
  Theory side:
 → QED+QCD PDFs (generalised evolution in QCDNUM)

    → first comparison of APFEL with QCDNUM performed by Renat: 
        → small differences for photon and others PDFs at large-x

    → possibility to interface APFEL (A PDF Evolution with QED corrections) 
   Top sector:
    → ttbar differential cross sections
    → inclusion of Top++ (total top pair production)
   Heavy flavour sector:
    → ACOT scheme at NNLO
    → ACOT scheme inclusion in QCDNUM  
    → intrinsic charm
 Interfaces and code: 
    → APPLGRID interfaces to DYNNLO
    → LHAPDF6 (C++) interface 
    → OpenMP (currently exist for RT scheme, planned to extend to ACOT)
 Others:
    → fitting photon PDFs

    → different evolution codes, ...
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Prospectives

Longer term developments planed in HERAFitter:

ttbar diff.
cross sections

@NNLO 

Interface to
Top++

Evolution from
HOPPET

QED PDF
(modified

QCD evolution)

different
minimisation Improved EW 

code

LHAPDFv6
interface

Intrinsic charmInclusion of
More data

Lead + proton
PDFs

We welcome more ideas!

Generalisation
of OpenMP
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Conferences in 2013:

https://www.herafitter.org/HERAFitter/HERAFitter/HERAFitterTalks

Conferences
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Agenda

Today's agenda:
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