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What is HepData:
Aim: primarily to compile published ‘cross sections’

Small group, based at Durham U. (UK) 

STFC(UK) funded - just received funding to October 2016 

>30 years - began in collaboration with PDG

differential and total cross sections
event shape distributions,

structure functions,
polarization measurements

database manager + non-physicist assistant

and to make these
available in a computer
searchable database

Publication based to preserve
the original origin of the data.

PDG particle properties is particle 
based - difficult to do with reaction
data on a large scale
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The new HepData & CEDAR
In 2005, in preparation for the LHC:
JetWeb (UCL) + HepData (Durham) 
3 year collaboration - CEDAR (e-science STFC funded)

UCL:  Jon Butterworth, Ben Waugh + 
Durham:  James Stirling,  Andy Buckley, + MW

Produced:  Rivet   -   new HepData   -    Hepforge

      old HepData - in the long-term was unmaintainable
                          - BDMS - Fortan + cgi scripts
 
      new HepData - to use a standard software (Java+MySQL)                             
                            - to provide data for Rivet analyses
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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.
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Java OO
Model

Hibernate
MySQL

Database

Tapestry

Aida
(Rivet)

Experiment

plot

User

etc...

Java-Hibernate
Object-relational mapping library

relational database <==> OO model

Apache-Tapestry
open-source component

oriented Java web 
application framework
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OLD NEW
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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.
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Output formats:
➡  html
➡  plain text
➡  AIDA - for RIVET
➡  PyRoot
➡  YODA
➡  mpl
➡  jhepwork
➡  plot (simple & advanced)

HepData - ‘standard’ record type
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At the beginning of 2011 we were asked (by the ATLAS 
SUSY group) if HepData could handle data sets other 
than the standard (2-D) ‘cross section’ type data.

Things like:
      SLHA files
      Tables of Acceptances & Efficiencies
      3-D tables of signal cross sections
     
We agreed to do this by creating  a ‘resource’ area on 
the main HepData server which was linked to the 
specific HepData main record.

Thus between the ‘resource’ area+HepData standard 
record just about anything can be included.

SUSY/Exotics ‘non-standard’ record types
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Paper
Dataset.....Dataset....Dataset.....

xaxis..     yaxis..

Bins        Points
              Errors

Java OO
Model

Hibernate
MySQL

Database

Tapestry

Aida      etc......
(Rivet)

Resource Area

Addition of ‘resource’ file system 
on HepData server - linked into 

the specific data record

linked using InspireId to record

SLHA
Acc.
Eff.
etc..
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Contents of HepData

7843 records (=papers)

158 LHC  ATLAS:80
           CMS: 42
           ALICE: 23
           LHCB: 10
           TOTEM: 3
            
ATLAS:
      36 STDM
      32 SUSY
       5 EXOT
       5 HION
       1  TOPQ
       1  BPHYS
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Distributions - DN/DPT,  DN/DMeff etc
     both (Observed and MC predictions)
CLs 95% limits
Exclusion Contours
+
Acceptances
Efficiencies
Number of generated MC events
Uncertainties
Signal Cross sections
etc..
+
SLHA files

What kind of things do the SUSY records in HepData contain?
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Dist SLHA Acc/Eff CLs Sig Excl

2011 Data 7 Tev

Muon + displaced vertex [RPV]

>=4 leptons + Etmiss [RPV]

2 leptons + jets + Etmiss [Medium stop]

1-2 leptons + >=2-4 jets [Light stop]

2 leptons +  >=1 jet + Etmiss [Very light stop]

3 leptons + Etmiss [Direct gauginos]

1 lepton + >=4 jets (>=1 b-jet) +Etmiss [Heavy stop]

0 lepton +1-2 b-jet + 5-4 jets + Etmiss [Heavy stop]

0 lepton + >=(6-9) jets + Etmiss

Electron-muon continuum [RPV]

Z->ll  + b-jet + jets + Etmiss [Direct stop in natural GMSB]

3 leptons + Etmiss [Direct gauginos]

>=1 tau + jets + Etmiss [GMSB]

>= 2 tau + jets + Etmiss [GMSB]

b-jet(s) + 0-1 lepton + jets + Etmiss [Gluino med. stop/sb]

2 same-sign leptons + jets +Etmiss

2 b-jets + Etmiss [Direct sbottom]

Disappearing track + jets + Etmiss [ASMB Strong Prod.]

2 leptons + jets + Etmiss    

0 lepton + >=(6-8) jets + Etmiss

1 lepton + jets + Etmiss

0 lepton + >=(2-4) jets + Etmiss

Electron-muon resonance [RPV]

Add. >=4 leptons + Etmiss interpretation [RPV] - conf

>=4 leptons + Etmiss  - conf

1210.7451 Coding  

1210.4457 Done IN OUT OUT OUT OUT OUT

1209.4186 Coding

1209.4688 Coding

1208.4305 Done IN - IN IN IN IN

1208.3144 Done IN OUT IN IN IN -

1208.2590 Done IN - OUT IN IN IN

1208.1447 Done - - IN - IN -

1206.1760 Done IN - OUT OUT OUT -

1205.0725 Done IN - IN - IN -

1204.6736 Done IN - IN IN IN IN

1204.5638 Done IN OUT IN IN IN -

1204.3852 Done IN - IN IN IN IN

1203.6580 Done IN - IN IN IN IN

1203.6193 Done - - IN - IN IN

1203.5763 Done IN - OUT - OUT IN

1112.3832 Done - - - - - IN

1202.4847 Done IN - IN - - -

1110.6189 Done IN - - - - -

1110.2299 Done IN - OUT OUT OUT -

1109.6606 Done IN - - - - IN

1109.6572 Done IN OUT OUT OUT OUT IN

1109.3089 Done IN - IN - IN -

2012-035 Done IN OUT IN IN - IN

2012-001 Done IN - - - - -

2011-155 same os 1109.6572

ATLAS SUSY data in HepData (2011 7 TeV)

IN = mainstream HepData table
OUT = file in ‘resource area’
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2010 Data 7 Tev

2 jet-pair resonances [N=1/2 scalar gluons]

Displaced vertices

2 photons + Etmiss [GGM]

Heavy long lived particles

Electron-muon resonance [RPV]

b-jet(s) + 0-1 lepton + jets + Etmiss [Gluino med. stop/sb]

Stable hadronising squarks and gluinos

0 lepton + jets + Etmiss

1 lepton + jets + Etmiss

Combined 0-1 lepton + jets + Etmiss - conf

Dist SLHA Acc/Eff CLs Sig Excl

1110.2693 Done IN - - - IN -

1109.2242 Done IN - IN - IN -

1107.0561 Done - OUT OUT - - -

1106.4495 Done IN - - - IN -

1103.5559 Done IN - - - IN -

1103.4344 Done IN - - - IN IN

1103.1984 Done IN - - - - -

1102.5290 Done IN OUT OUT - - IN

1102.2357 Done IN OUT OUT - IN -

2011.064 Done - - - - - IN

ATLAS SUSY data in HepData (2010 7 TeV)

IN = mainstream HepData table
OUT = file in ‘resource area’
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SLHA file

Expected # signal events     Acceptance * efficiency
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Getting the data into HepData

HepData home page has a link which 
describes the main requirements and 
ideal data format for data to be sent 
to HepData
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1) Files (+tar files) of numbers are sent to us either following our request or 
(increasingly) proactively by yourselves. 

2) We then prepare the record from the files plus information in the paper.

3) You check the record for errors and omissions (&typos) on our test server

4) We make the corrections then (after  a further check by yourselves) put into 
public DB

In future hope to have (some) data records prepared and tested by 
yourselves....   but finally added by us to public DB.

Test scenario is ready.

Getting  the data into HepData
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HepData - entering the data
D.I.Y.

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

1

2

3

4
Extracts the ‘bibliographic’

metadata from arXiv
to get started
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Inspire & HepData
There are  Inspire<==>HepData links in the records
Plus, now:    ( thanks to Piotr Praczyk - Inspire Group)

*  HepData data within and displayable in Inspire
*  Inspire search terms in HepData   (eg keyword:supersymmetry)
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Inspire & HepData
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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.
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Suggestions for future features

1) direct coding by experimenters - already discussed

2) linking direct to individual figures (at present only link to whole record)

       In fact can already link direct to ‘Table’ number in the record
       eg ...  http://hepdata.cedar.ac.uk/view/1234567/d2
       but .... the Table number could change for a given dataset if the record
                 was modified.
       better to use something else  ....  DOI of the dataset as proposed by Inspire?
         or ... “Figure” number in HepData ? 
       work ongoing...

3) displaying (thumbnail) plots alongside the table

       scheme to do this using “Figure” number in HepData and store the figures
       (thumbnails and full size) from the ATLAS web site ... see next slide
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(more) Suggestions for future features

4) ‘genuine’ 3-D plots in HepData 

    The core HepData is at present  set only for basic 2-D plots
    
     Could be expanded to take 3-D plots,  correlation matrices etc...
     This needs modification/additions to the Java data model

5) adding links to ‘extra’ data files into Inspire

      Further discussion with Inspire
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Data Reviews

SUSY review ?
Exotics review ?
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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.
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