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HepData & PDG
• Particle Physics Data  

   Particle properties - PDG

   a, b, c ... (mass, b ratios, spin... ) 

   particle centred

  Scattering data - HepData

   a b --> c ......(cross sections, polarizations...)

   publication centred (too diverse with 
different cuts & conditions to be ‘reaction’ centred)



   HepData compiles reaction/scattering data  

   HepData is STFC funded

- database manager/physicist + assistant (based at Durham Univ., UK)

- ~ 30 years, with funding just renewed for further 3(+2) years

   Common origins with PDG in 1970s

- PPDS, PPDL written ~ 1975 (Fox,  Rittenberg, Read)

- used BerkeleyDatabaseManagementSystem as original computing system

- many of the original records came from Berkeley and CIT compilations

     Hosts the UK mirror of the PDG RPP web page

HepData & PDG



The old HepData (i)
HepData continued for many years compiling 
scattering data from experiments world-wide and 
making them available using the old BDMS system 
from its web page.

Contents:

Final/Published
data from 

~7000 papers

Cross sections,
Polarizations

etc....

Searchable via:
reac
obs
exp
de

implies 
new one!



The old Hepdata (ii)

Typical record
from the

old HepData
set up.



 The new HepData & CEDAR
In 2005, in preparation for the LHC,  HepData joined forces 
with the JetWeb project (UCL) in a 3 year collaboration - 
CEDAR (e-science STFC funded)

JetWeb ==> Rivet
                                                           (Andy Buckley - Durham-> Edinburgh/ATLAS)

HepData ==> new HepData

The old HepData - in the long-term was unmaintainable
                          - had poor direct data access

The new HepData - to use a standard software (Java) 
                              framework                            
                            - to provide data for Rivet analyses



HepData - new software
• MySQL database + JAVA coded OO data model.

                       Paper

                                 Dataset(s)

       Xaxes [focus+bins] -  Yaxes[points+errors])

• Hibernate for Model-Database persistence.

• Tapestry for Model-Web interface.

• Standard software = long term maintainability.



OLD NEW



Output formats:
➡  html
➡  plain text
➡  AIDA - for RIVET
➡  PyRoot
➡  YODA
➡  mpl
➡  jhepwork
➡  plot (simple & advanced)

HepData - ‘standard’ record type



HepData - finding the record
HepData has basic search facilities 

 - EXP, RE, OBS, FSP, REF etc...
+ Inspire type searches (eg. title:xxx)

+ individual records linked from Inspire....

+ eg..  ATLAS publications pages....

note the link to Rivet

+ working with Elsevier to place banner flag on their web page when paper has HepData record.



Beyond the standard record type

arXiv:1203.2489
EPJ C72(2012)1976



HepData - beyond the standard record type
Problems:

• HepData’s data model is fairly rigid
• Requires x and y axes with associated bins and errors
• What about error correlations?
• What about SUSY files?
• What about searches?

In response to this and earlier requests from ATLAS to store 
SLHA files and other associated information we have set up a 
‘resource area’ on our main HepData server to ‘curate’ these and 
make them publicly available.  

Linked to papers in the database 



SLHA file

Expected # signal events     Acceptance * efficiency









HepData - entering data
At present all data entry is done at Durham by either myself or my assistant.

Data files are sent to us by the experimenters which we convert into the 
required input format.

Before the LHC we had to ask...but now we are getting several request/week to 
enter data from the LHC experimenters!

I believe that in the long term this situation is unsustainable.

Need to get external encoders or experiments themselves 
to help by inputting direct into data records with Durham 
providing an overarching management role controlling the 
actual entry into the public database.



HepData - entering the data
D.I.Y.

We have been developing a web entry form
+ simplified entry language

1

2

3

4



Inspire & HepData
Already have Inspire<==>HepData links in records

Now, thanks to Piotr Praczyk of the CERN Inspire 
group, we have:

1) HepData data within and displayable in Inspire

2) HepData search terms in Inspire

3) Inspire search terms in HepData



Inspire & HepData



Inspire & HepData



Inspire & HepData



Data Reviews



HepData Usage
As a metric to measure the use
of HepData we have continued
to count the number of distinct
internet nodes, excluding robots
etc., accessing per month.

This remained steady from ~500
up to 2009, the start of the LHC,
then has increased three-fold to
the present.



Conclusions/Future
-  HepData continues to compile scattering data and data reviews.

-  Since 2009 HepData has used its new, maintainable, software    
   developed with the CEDAR collaboration.

-  HepData has expanded  to provide  a ‘resource’ area for non-
   standard type distributions and information from the LHC.

-  Begun to explore the possibilities of direct user data entry
 
-  Use of HepData has increased 3-fold since the start of the LHC.

-  HepData has strong connections with Inspire, with mutual linking
   of records, searching and data records.

-  HepData continues to maintain UK PDG web site.


