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G. Watt

What is HEPData?
• Unique open-access repository for scattering data from 

more than 8000 experimental HEP (“hep-ex”) papers.

• “Level 1” according to DPHEP classification [1205.4667],  
e.g. numbers for final data points plotted in publications.

• Traditional focus on production cross sections etc., but 
in recent years also include data from LHC searches.

• Based in Institute for Particle Physics Phenomenology 
(IPPP) at Durham University (UK), going back to 1970s.

• Funded by UK Science & Technology Facilities Council 
(STFC).  Current grant to support two staff until 2019.

2

http://arxiv.org/abs/1205.4667


G. Watt

HEPData staff in Durham

• Graeme Watt:  Database Manager (2013-)

• Mike Whalley:  Previous Database Manager (1982-2016)

• Joanne Bentham:  Administrative Assistant (1995-)

• Frank Krauss:  Principal Investigator (2014-)
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Close collaboration with Open Access group at CERN (2014-)

Graeme Watt Mike Whalley Joanne Bentham Frank Krauss

http://library.cern/about_us/who


G. Watt

HEPData redevelopment
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hepdata.cedar.ac.uk

hepdata.net

• Originally developed by Andy Buckley and Mike Whalley:  
  “HepData reloaded: reinventing the HEP data archive”,  
  PoS ACAT2010 (2010) 067 [arXiv:1006.0517].

• Legacy site, hosted in Durham, soon to be switched off.

• Lead developer:  Eamonn Maguire (CERN, 03/2015-10/2016).

• Overlay on Invenio v3 digital library software.

• Production site, hosted on CERN OpenStack infrastructure.

Code:  https://github.com/HEPData

http://hepdata.cedar.ac.uk
http://hepdata.net
http://arxiv.org/abs/1006.0517
http://inveniosoftware.org
https://github.com/HEPData
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• All data needed to be transformed into a standard “input” text format.

• Metadata for each table followed by data points in a structured format.

• *reackey and *obskey keywords can be used for searching database.

• Flexible table format:  any number of rows and ‘x’ or ‘y’ columns possible.

• Limited support to attach and link auxiliary files stored in a web directory.

*dataset:
*location: Figure 5
*dscomment: Total $\nu_\mu$ CC1$\pi^+$ cross section on water in 
the reduced phase-space of $p_{\pi^+} > 200$ MeV/$c$, $p_\mu > 200$ 
MeV/c, $\cos(\theta_{\pi^+}) > 0.3$ and $\cos(\theta_\mu) > 0.3$.  
The T2K data point is placed at the $\nu_\mu$ flux mean energy.
*reackey: NUMU NUCLEON --> MU- PI+ X
*obskey: SIG
*qual: COS(THETA(MU)) : > 0.3
*qual: COS(THETA(PI)) : > 0.3
*qual: P(MU) IN MEV : > 200
*qual: P(PI) IN MEV : > 200
*qual: RE : NUMU NUCLEON --> MU- PI+ X
*xheader: $E_\nu$ IN GeV
*yheader: $\sigma(E_\nu)$ IN 10$^{-40}$ cm$^2$ / nucleon
*data: x : y
 0.8; 4.25 +- 0.48 (DSYS=1.56);
*dataend:

Old data “input” format
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http://hepdata.cedar.ac.uk/view/ins1465650/d1/input

http://hepdata.cedar.ac.uk/view/ins1465650/d1/input
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---
name: 'Table 1'
label: 'Data from Figure 5'
description: |
    Total $\nu_\mu$ CC1$\pi^+$ cross section on water in the reduced phase-space of 
$p_{\pi^+} > 200$ MeV/$c$, $p_\mu > 200$ MeV/c, $\cos(\theta_{\pi^+}) > 0.3$ and $
\cos(\theta_\mu) > 0.3$.  The T2K data point is placed at the $\nu_\mu$ flux mean 
energy.
keywords:
  - {name: reactions, values: ['NUMU NUCLEON --> MU- PI+ X']}
  - {name: observables, values: ['SIG']}
  - {name: phrases, values: ['Inclusive', 'Integrated Cross Section', 'Cross 
Section', 'Muon Production', 'Charged Current', 'Deep Inelastic Scattering']}
additional_resources:
independent_variables:
  - header: {name: '$E_\nu$', units: 'GeV'}
    values:
      - {value: 0.8}
dependent_variables:
  - header: {name: '$\sigma(E_\nu)$', units: '10$^{-40}$ cm$^2$ / nucleon'}
    qualifiers:
      - {name: 'COS(THETA(MU))', value: '> 0.3'}
      - {name: 'COS(THETA(PI))', value: '> 0.3'}
      - {name: 'P(MU)', value: '> 200', units: 'MEV'}
      - {name: 'P(PI)', value: '> 200', units: 'MEV'}
      - {name: 'RE', value: 'NUMU NUCLEON --> MU- PI+ X'}
    values:
      - value: 4.25
        errors:
          - {symerror: 0.48, label: 'stat'}
          - {symerror: 1.56, label: 'sys'}

New YAML text format

6

• Data from existing HepData database was exported to 
the new YAML format for migration to the new system.

http://hepdata.cedar.ac.uk/view/ins1465650/d1/yaml

https://hepdata.net/record/ins1465650

New keyword
(+ cmenergies)

Auxiliary files

http://github.com/HEPData/hepdata-submission
http://hepdata.cedar.ac.uk/view/ins1465650/d1/yaml
https://hepdata.net/record/ins1465650
https://hepdata.net/record/ins1203852
http://yaml.org
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Example table on old site

• Automatic plots and export to various output formats.
7

cf. arXiv:1605.07964

http://hepdata.cedar.ac.uk/view/ins1465650/d2
http://arxiv.org/abs/1605.07964
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Example table on new site
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https://hepdata.net/record/ins1465650?table=Table2
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Data output formats

• YAML:  native HEPData format.

• CSV:  comma-separated values.

• JSON:  JavaScript Object Notation.

• ROOT:  binary .root file, not CINT script.

• YODA:  for inclusion in a Rivet analysis.
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https://hepdata.net/record/ins1465650?format=yaml&table=Table2&version=1

•format={csv,json,root,yaml,yoda}

•The table or version can be omitted.

•Search results can also be returned as JSON.

http://github.com/HEPData/hepdata-submission
https://en.wikipedia.org/wiki/Comma-separated_values
http://json.org
https://root.cern.ch
https://root.cern.ch/cint
https://yoda.hepforge.org
https://rivet.hepforge.org
https://hepdata.net/record/ins1465650?format=yaml&table=Table2&version=1
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Searching on keywords
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reactions:"NUMU NUCLEON --> MU- X" AND observables:SIG

https://hepdata.net/search/?q=reactions%3A%22NUMU+NUCLEON+--%3E+MU-+X%22+AND+observables%3ASIG&sort_order=&sort_by=date
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Search and facets 
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https://hepdata.net/search/?q=neutrino

https://hepdata.net/search/?q=neutrino
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DOIs and versioning

• DOIs minted for whole record and each table.
12

https://www.doi.org
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Links from inspirehep.net
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• INSPIRE is currently also being rewritten using Invenio v3.

http://inspirehep.net
http://inspirehep.net
http://inveniosoftware.org
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Modes of data entry
1. Manually harvested from “hep-ex” papers.  

Assistant extracts tables from .tex source files.

2. Data directly submitted by experiments.

• Pre-2014:  no guidelines on preferred format.

• Early 2014:  encourage standard “input” format.

• Late 2014:  introduce online submission system.

• Early 2017:  allow submissions from hepdata.net.

14
Clearly need to move more papers from 1. to 2.

http://hepdata.net
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(Old) submission system usage
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• Total of 347 papers:  ATLAS (124), CMS (100), ALICE (71), LHCb (21).
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New submission system
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• Also a Sandbox for any user to test uploads without special privileges. 

https://hepdata.net/submission

https://hepdata.net/record/sandbox
https://hepdata.net/submission
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HEPData Coordinators

• Absence of Coordinators for neutrino experiments!
17

https://hepdata.net/permissions/coordinators

Non-LHC

https://hepdata.net/permissions/coordinators
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An Old Neutrino Cross Section Data Resource
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• Part of legacy HepData site, soon to be switched off!

http://hepdata.cedar.ac.uk/review/neutrino/

Mike Whalley, “A New Neutrino Cross Section Database”,
Nucl.Phys.Proc.Suppl. 139 (2005) 241-246 [hep-ph/0410399].

http://hepdata.cedar.ac.uk/review/neutrino/
http://www.apple.com
http://arxiv.org/abs/hep-ph/0410399
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Neutrino cross sections in NUISANCE

19

https://nuisance.hepforge.org/trac/browser/data

• Expand collection taking relevant data from HEPData?

https://nuisance.hepforge.org/
https://nuisance.hepforge.org/trac/browser/data
https://nuisance.hepforge.org/trac/browser/data
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Data releases from neutrino experiments

• MiniBooNE (data releases for 13 papers):  
http://www-boone.fnal.gov/for_physicists/data_release/ 
Contacted 29th November 2016 about HEPData.

• T2K (data releases for 17 papers):  
http://t2k-experiment.org/results 
HEPData:  1329784, 1408741, 1465650.

• MINERvA (data releases for 16 papers):  
http://minerva.fnal.gov/data-release-page/ 
HEPData:  1351216, 1393997, 1405301, 1416818.

20

(linked from http://nustec.fnal.gov/database/)

• Could neutrino experiments submit directly to HEPData?

Numbers are 
INSPIRE IDs.

http://www-boone.fnal.gov/for_physicists/data_release/
http://t2k-experiment.org/results
https://hepdata.net/record/ins1329784
https://hepdata.net/record/ins1408741
https://hepdata.net/record/ins1465650
http://minerva.fnal.gov/data-release-page/
https://hepdata.net/record/ins1351216
https://hepdata.net/record/ins1393997
https://hepdata.net/record/ins1405301
https://hepdata.net/record/ins1416818
http://nustec.fnal.gov/database/
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Summary
• HEPData is a repository for publication-related HEP data.

• Transition to rewritten HEPData site (hepdata.net) 
hosted at CERN.  Many improvements and new features.

• Submission system widely used by four main LHC experiments.  
Non-LHC experiments welcome to join and upload their data.

• Questions for workshop audience:

1.  Is old HepData neutrino cross section database still in use? 
http://hepdata.cedar.ac.uk/review/neutrino/

2.  Does HEPData contain any useful data for NUISANCE?

3.  Could current neutrino experiments submit to HEPData?

• More details:  http://arxiv.org/abs/1704.05473 (new today!) 21

Email:  info@hepdata.net
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