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INTRODUCTION TO BABAR

• The PEP-II asymmetric e+e- storage ring at SLAC  
is a flavor factory more than a B-factory:

– 470 x 106 B anti-B pairs

– 690 x 106 c anti-c pairs

– 500 x 106 τ + τ − pairs
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Center-of-mass (CM) energy corresponds to the mass
of the Υ(4S) resonance, at B anti-B production
threshold. These events are used for the study of B-
meson decays, CP violation, and B0 anti-B0 mixing. Data
samples collected at the Υ(3S) and Υ(2S) resonances in
2008 are used for bottomonium studies and for
dedicated new-physics searches. For each Υ(nS)
resonance (n = 2, 3, 4), “off-resonance” sample was
collected for studying continuum e+e− → q anti-q
events, where q is a u, d, s, or c quark. Both on and off-
resonance samples are used for charm, τ, two-photon,
and hadronic physics. The physics program includes
also light Higgs and dark matter searches.

Y(4S) = b anti-b quark bound state @ 10.58GeV



BABAR FACTS
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• BaBar has collected data from Oct 22nd 1999 to Apr 7th 2008

– 800TB of raw data, 1.2 PB from the last data reprocessing

– 476 published papers to date

– 84 on track analyses

• Plus ~60 with lower publication probability (generally lacking manpower)

• Possibilities for new previously unforeseen analyses including discovery analyses

• 364 members (not including associates) from 73 institutions in 12 countries 

– 23 people joined BaBar as Members since 1 Jan 2010; 11 since 1 Jan 2011

– 31 Associates joined since 1 Jan 2011; 7 new Associates since 1 Jan 2012

• 3 new Undergrad started the association procedure last week



BABAR EVENTS
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BABAR EVENT STORE

• The raw data from collision events are collected in runs, that are then processed 
in order to calibrate and reconstruct the single events. 
 Reconstructed events are stored in collections in ROOT format, independent 
from the original event format or production system.

• The collections are stored on tape and on disk at SLAC and, partially, at several 
other locations, Tiers, supporting BaBar analysis activity in US, Canada and EU.  

• Bookkeeping databases (Oracle and MySql) are used to keep track of every 
single collection, from file info to quality information.

– Trivia: BaBar bookkeeping keeps track of 1.35x106 collections in 2x106 files and 2PB 
of size (only latest reprocessing).

• The software is almost all C++ Object Oriented, with Tcl scripts to drive the C++ 
framework. Python and Perl are used as well in some tools.

– Trivia: BaBar code contains more than 2x106 lines of code (not including users code) 
and our releases are rebuilt every night on all the supported Linux and Sun OS’s. 
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http://root.cern.ch/



WHAT I WAS ASKED

• Why BaBar data is not public ?

– Beware, there is not one simple answer!

– Like all the other HEP experiments BaBar data is managed by the 
collaboration and, like most, is kept private. But then we started 
to talk about long term data preservation.
• It took a solid decade to BaBar to become a mature experiment, to fully 

grasp the complexity of the data, of the detector, of the code, and of the 
physics and take on all the challenges making it the successful experiment 
it is. How can a non-BaBarian hope to dig out good physics from this?

– But still, do not confuse preservation and public access. They are 
different …Or not ?

 Can open access drive the data preservation?
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ON THE OTHER HAND

• Nobody asked (is that an excuse?)

– The DOE, unlike NASA, has no requirements on 
public access. It only requires a statement on the 
data preservation plan. And “no plan” is a plan.

– The other international funding agencies never had 
a policy (stringent) on public access. After all the 
HEP projects are very expensive and have to be 
exploited to their maximum for the benefit of the 
Collaboration itself and the funding agencies.

 The cost (public money) of such experiments is exactly 
why they deserve to be preserved, open access or not
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A CONVOLUTED PROBLEM

• HEP experiments work in a highly competitive mode for 
the majority of their lifetime driven by the huge wealth
of physics contained in the data.

• And when the discovery potential of the data is exhausted?

– Does it even happen? What about new physics ?

– Move on to the next generation experiment.

• A recent problem:

– Next generation may happen in 20 years if ever …
• Will CDF data be ever superseded ? Probably not.

– Start thinking about data preservation  

• Next problem: cost.
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A MATTER OF RESOURCES?
• Preservation means cost. 

• And public data? Even more costly (maybe… ?)

– Very few believe that good results can be obtained by non 
collaborators without the Collaboration support (from the 
documentation – lacking of course – to the review process)

• And even if we were able to deliver detailed 
documentation, how can we trust the results?

– Is a disclaimer stating that the results obtained with BaBar (or 
any other HEP project) public data are not endorsed by the 
Collaboration enough?

– Many feel very strongly about the data and their misuse. 
To the extent we don’t even trust ourselves: Blind analysis 
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JUST SCRATCHING THE SURFACE

• Intellectual property on data and/or code.

– Clearly stated in some (not all) Memorandum of Agreement between BaBar 
institutions and SLAC.

• Changes of policy are announced Collaboration wide. No answer means agreement.

• Use case: Institutions that asked permission to use some of our data for education. It was, 
of course, granted.

• Internal docs and code.

– Internal documents are sometimes written with little regard to the form, they are 
practical, technical documents full of jargon terms with the sole aim of describing 
the analysis for internal review.

• If public, some could consider these documents detrimental to their career.

• Also in this case, provided the authors agreement, the documents could be given to 
individuals that asked for a specific reason and in the interest of the Collaboration.

• Third party code, licensing and copyright, …

– In the long term planning we’re trying to get away from these has much as possible.

• Computing resources (CPU, disk, …)
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PRIVATE, BUT: 
• In the case of BaBar, while it is true that the data, the 

code and the documents are not open, it is also true 
that anyone can ask to become a “BaBarian”.

– If you have an idea, if you want to verify a result, you can ask 
to become a BaBar associate and have full access to all our 
resources, data, code, documents, computing plus the strength 
of a Collaboration ready to help at any moment, providing 
support, review, discussion, …

– Based on an honor system all BaBar members and associates 
are asked not to share and distribute our internal material 
unless approved by our review process.
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BaBar associates are authors of their own papers only. They can become members (and full authors) after one 
year or after their first publication whichever comes first. Being a member means also taking an active role in 
the Collaboration fulfilling duties like service tasks and participating in the review process of the results.



BABAR BEYOND 2012
• Insure the ability to do analysis on the BaBar data beyond 2012 and 

until at least 2018 preserving:
– Data, conditions and calibrations, releases and tools, databases, capability of 

running production and user jobs
• This means that in 5 years from now it will be possible, for example, to add a new 

decay mode, produce the MC events and the relevant skims, and perform a 
completely new analysis developing new selection code, fitting procedures, etc.

– Documentation

• Close BaBar Framework into a frozen environment
– Last validated OS enclosed in a virtualization layer running the BaBar code

– Freeze the environment, not the Framework!

• BaBar on the clouds
– Virtualization can provide virtual hardware support on which we can run 

virtual images with the wanted OS
• However a VM connected to a network is not different from a physical machine and running 

old OS poses a security threat
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DOCUMENTATION WORKING GROUP

• Strong push toward documentation clean up, ease of access, and clarity.

• All most used and fundamental info are being checked, updated and 
moved to a Media Wiki server, the BABAR WIKI

– Detector pages and other pages that will supposedly never change again will 
be left in their original location

• Created a Documentation Working Group to coordinate the migration 
effort aided by an advisory committee

– There are 10 official members in the DWG but we promote the migration to 
the wiki as a Collaboration effort

– Many new students joined the effort 
but the input from senior members of
the Collaboration is fundamental 

• The effort needed is not trivial
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NEW BABAR PUBLIC PAGE
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http://www-public.slac.stanford.edu/babar/



A WIDER LANDSCAPE

• Size, complexity, cost and timescale of experiments has greatly increased, period 
between an experiment and its successor has become long and uncertain. Data is 
too rich and analyses take too long to be fully exploited during the lifetime of the 
collaborations.

• We are not the only ones who believe their data are precious

– Collider experiments (ee, ep, pp), computing centers, funding agencies

• A matter of scale:

– BaBar raw data output rate 530 KB/s (2PB)

– ATLAS raw data output rate 300 MB/s (15 PB/year!)

– LSST calibrated data output rate 60000 MB/s every 40 seconds…
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ICFA STUDY GROUP ON DATA PRESERVATION AND

LONG TERM ANALYSIS IN HIGH ENERGY PHYSICS

• International Steering Committee
DESY-IT: Volker Gülzow (DESY)
H1: Cristinel Diaconu (CPPM/DESY)
ZEUS: Aharon Levy (Univ. Tel Aviv)
HERMES: Gunar Schnell (DESY)
FNAL-IT: Victoria White (FNAL)
D0: Dmitri Denisov (FNAL), Gregorio Bernardi (LPNHE)
CDF: Giovanni Punzi (FNAL), Robert Roser (FNAL)
IHEP-IT: Gang Chen (IHEP)
BES III: Yifang Wang (IHEP)
KEK-IT: Takashi Sasaki (KEK)
Belle: Hisaki Hayashii (Univ. Hara), Leo Piilonen (Virginia Tech), 
Yoshihide Sakai (KEK)
SLAC-IT: Richard Mount (SLAC)
BaBar: Michael Roney (SLAC/Victoria)
SLAC: Amber Boehnlein (SLAC)
CERN-IT: Frederic Hemmer (CERN)
ATLAS: Fabiola Gianotti (CERN)
CMS: Guido Tonelli (CERN)
LHCb: Pierluigi Campana (CERN)
ALICE: Paolo Giubellino (INFN/Torino)
CERN/PARSE: Salvatore Mele (CERN)
CLEO: David Asner (Carleton)
JLAB: Graham Heyes (JLAB)
BNL: Michael Ernst (BNL/IT)
STFC: John Gordon (RAL)

• International Advisory Committee
Jonathan Dorfan (SLAC) (co-chair)
Siegfried Bethke (MPI Munich) (co-chair)
Young-Kee Kim (FNAL)
Hiroaki Aihara (U.Tokio)
Dominique Boutigny (IN2P3)
Michael Peskin (SLAC)
Gigi Rolandi (CERN)
Alex Szalay (JHU)

Contact Persons for other communities and projects

Fabio Pasian (Trieste) International Observatory for Astrophysics
Sayeed Choudhury (John Hopkins Univ. USA) 

Data Conservancy/Blue Ribbon
Adil Hassan (QMU London) DRESNET
Robert Hanisch (STSCI USA) IVOA
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ICFA = International Committee for Future Accelerators

A.K.A. DPHEP

Warning: affiliations maybe out of date

http://www.dphep.org/e26/



HTTP://WWW.DPHEP.ORG/
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DPHEP MISSION
• The DPHEP promotes experiment level projects of data preservation in all

the major labs in order to avoid loss of data after the collaborations are
dissolved or are too small to support their infrastructure.
– Collect details about the single projects and their needs

– Define working directions and organization

• The DPHEP also promotes inter-collaboration communication:

– Sharing experiences

• BaBar, H1, Zeus, Belle, Bes III, Jade, LHC, …

– Defining common projects

• Data preservation models and tools

• Virtualization and archival infrastructure, data migration and validation, etc.

– Documentation and Organization

• Extension and enhancement of documentation by storing figures,

• n-tuples/root-tuples, and other legacy documents

– Outreach

• Standard format tools for sharing data and education
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PRESERVATION MODELS
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Preservation Model Use  Case

Level 4: Preserve the reconstruction 
and simulation software and basic 
level data

Full potential of experimental data

Level 3: Preserve the analysis level 
software and data format

Full scientific analysis based on 
existing reconstruction

Level 2: Preserve the data in 
simplified format

Outreach, simple training analyses

Level 1: Provide additional 
documentation

Publication related information 
search
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DPHEP MEETING HIGHLIGHTS (I)
HOSTED BY CHEP, NEW YORK ON MAY 24TH 2012 

• CDF data preservation project started.

• LHC experiments now organize regular internal meetings on data 
preservation.

– Policies are being discussed and common lines defined

– CMS has approved a policy on data preservation and open access in March 
and will release data according to Level 3 three years after data taking.

• H1, Hermes and Zeus at DESY have all started their preservation projects 
with a strong interaction with INSPIRE. A software validation platform has 
been developed in order keep the software updated and working on 
newer platforms.
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https://indico.cern.ch/conferenceDisplay.py?confId=171962

http://www.chep2012.org/



DPHEP MEETING HIGHLIGHTS (II)
HOSTED BY CHEP, NEW YORK ON MAY 24TH 2012 

• All experiments will implement Level 1 through INSPIRE  and HEPData. Level 
2 is aimed to outreach and will be implemented by most depending on 
resources.

• Level 3 for public access can cause lengthy discussions within collaborations 
and requires resources often not available and not initially foreseen by 
funding agencies.

– Strict rules on open access and results produced outside the collaborations: 
everything is “as is”; collaborations don’t acknowledge the results and  don’t 
provide review; collaborators are forbidden to sign papers not originating from 
within the collaboration (LHCb proposed policy – not yet agreed or endorsed).

• Level3 and Level4 for collaborations are carefully considered and will be 
carried on at the best of collaborations capabilities.
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“WITH GREAT POWER COMES GREAT RESPONSIBILITY” 
(UNCLE BEN)
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http://grants.nih.gov/grants/guide/notice-files/NOT-OD-03-032.html

http://www.wellcome.ac.uk/About-us/Policy/Policy-and-position-statements/WTX035043.htm

http://www.nsf.gov/bfa/dias/policy/dmp.jsp

http://www.stfc.ac.uk/resources/pdf/stfc_scientific_data_policy.pdf

http://www.nasa.gov/open/data.html

http://www.nerc.ac.uk/research/sites/data/policy.asp

Social Accountability ?
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AN OPPORTUNITY FOR HEP?
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THANK YOU!
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TO KNOW MORE…
Backup
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OUTREACH: WIND CHIME
• Publicly accessible HEP data's impact was seen in Science

Hack Day (SHD) events. One of the event's organizers, Ariel
Waldman stated, "The mission of Science Hack Day is to get
excited and make things with science! A Hack Day is a 48-
hour-all-night event that brings together designers,
developers, scientists and other geeks in the same physical
space for a brief but intense period of collaboration, hacking,
and building 'cool stuff'" (http://sciencehackday.com/). In
2010, Monte Carlo data from the BaBar experiment was
brought to he SHD San Francisco event to provide the seed
for a science/art mashup. Participants used the data to
produce a Particle Physics Wind Chime website, that allowed
the user to map detector and particle properties
(momentum, detector hits, particle-ID, etc.) onto sonic
characteristics (volume, pitch, timbre, etc.). The excitement
of the participants was palpable as they "heard" the sounds
of particle physics! One could even hear the differences
between different physics events. This experience was
featured in a BBC science podcast and in Symmetry
Magazine. This was just featured in a panel on science
outreach on the internet "Get Excited and Make Things with
Science" in the past South by South West conference
(http://schedule.sxsw.com/2012/events/event_IAP10977/).
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The BaBarian Matt Bellis



THE JADE ADVENTURE (I)
A STORY TOLD BY S. BETHKE @ DPHEP 1ST WORKSHOP

• Benefits of old data

– re-do previous measurements:
• Increased precision

• Reduced systematics

– perform new measurements: 
• at Energies and processes where 

no other data are available today 
(and in future)

– if new phenomena found 
today:
• go back and check at lower E
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Discovery of the gluon in 
e+e- qqbar g



THE JADE ADVENTURE (II)
A STORY TOLD BY S. BETHKE @ DPHEP 1ST WORKSHOP

• 1995: “private” initiatives to :

– Rescue data from original archive tapes and copy them onto more modern media 
(IBM cartridges & Exabyte) (J. Olsson @ DESY)

– Reanalyse data using modern (LEP-like) methods and observables plus improved 
theoretical calculations (S. B. and P. Movilla-Fernandez @ RWTH Aachen)

– Revitalise JADE software on modern computer platforms to enable generation of new 
MC data files (P. Movilla Fernandez, J. Olsson)

– Core software archived and saved at DESY, but routines kept on private user accounts 
were inevitably lost when removing and destroying old archive tapes. (e.g. JADE 
muon system libraries gone forever ... !)

• Since 1996, O(10) publications, O(10) conf. contributions;

• No competition in e+e– data analysis at Ecm ~14 ... 200 GeV
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New Jade events display in colors!



THE JADE ADVENTURE (III)
A STORY TOLD BY S. BETHKE @ DPHEP 1ST WORKSHOP

• One important calibration file, containing the recorded luminosities of each run and fill, 
was stored on a private account and therefore lost when DESY archive was cleaned up.

– Jan Olsson, when cleaning up his office in ~1997, found an old ASCII-printout of the JADE 
luminosity file. Unfortunately, it was printed on green recycling paper - not suitable for scanning 
and OCR-ing.

– A secretary at Aachen re-typed it within 4 weeks.  A checksum routine found (and recovered) 
only 4 typos.

• An old version of the original BOSlib 1979 
version was found, on our request, at the 
Tokyo computer centre.

• Peter Bock, when cleaning out an old lab at
the Physics Institute at Heidelberg University,
found a few 9-track tapes containing original
JADE MC files which were very valuable for
validating results of our first re-analyses 
in ~1997
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BLIND ANALYSIS

• BaBar has adopted the use of blind analysis whenever 
possible to avoid the analyst’s bias when determining the 
analysis strategy (the selection cuts, for example).
– The blinding is done in several ways. If the signal region is known then 

the analyst never looks at the signal box or, for measurements of 
parameters, the answer is hidden by an unknown offset.

– More difficult, but still doable, is dealing with measures for which the 
study of the signal is fundamental or, even worse, when going bump-
hunting.

• A BaBar analysis must be practically complete and gone 
through several layers of internal review before the analysts 
are allowed to unblind the result.
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Extended documentation.
Inspire can also host 
password protected 

collaborations internal 
documents.
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Switch

4 Prototype
Servers

NFS Server

Infrastructure
and Login 

Servers

50 Batch and 
XROOTD file

Servers

Back

• The BaBar LTDA (Long Term Data 
Access) Cluster in its final setup in the 
SLAC computing building.

• The first example of Level4 preservation



H1, HERMES, ZEUS
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ALICE
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ATLAS
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CMS – DP POLICY APPROVED IN MARCH 2012
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CMS (II)
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LHCB
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All environmental data held by the NERC data centers will be made freely available
without any restrictions on use […]. The policy introduces a formal requirement for all
applications for NERC funding to include outline data management plans, which will be
evaluated as part of the standard NERC grant assessment process.
http://www.nerc.ac.uk/research/sites/data/policy.asp

We believe that data sharing is essential for expedited translation of research results into knowledge, products, and procedures
to improve human health. The NIH endorses the sharing of final research data to serve these and other important scientific goals. 
The NIH expects and supports the timely release and sharing of final research data from NIH-supported studies for use by other 
researchers. http://grants.nih.gov/grants/guide/notice-files/NOT-OD-03-032.html

The Wellcome Trust expects all of its funded researchers to maximise the availability of research data with as few restrictions as possible. *…+ In cases where 
the proposed research is likely to generate data outputs that will hold significant value as a resource for the wider research community, applicants will be 
required to submit a data management and sharing plan to the Wellcome Trust prior to an award bring made.
http://www.wellcome.ac.uk/About-us/Policy/Policy-and-position-statements/WTX035043.htm

Investigators are expected to share with other researchers, at no more than incremental cost and within a reasonable time, the primary 
data, samples, physical collections and other supporting materials created or gathered in the course of work under NSF
grants. Grantees are expected to encourage and facilitate such sharing. Proposals *…+ must include a supplementary *…+ "Data
Management Plan" (DMP) *…+ describ[ing] how the proposal will conform to NSF policy on the dissemination and sharing of research 
results. http://www.nsf.gov/bfa/dias/policy/dmp.jsp

Data resulting from publicly funded research should be made publicly available after a limited period, unless 
there are specific reasons (e.g. legislation, ethical, privacy, security) why this should not happen. The length 
of any proprietary period should be specified *…+ and justified, for example, by the reasonable needs of the 
research team to have a first opportunity to exploit the results of their research. 
http://www.stfc.ac.uk/resources/pdf/stfc_scientific_data_policy.pdf

NASA has provided public insight into its operations for many years, from publishing its employee directory online to providing 
human capital information query-able in many ways. Since NASA's inception, we have publicly archived all of its data received from 
spacecraft projects, including over 4TB of new Earth Science data each day. There are tools and geodata catalogs available to allow 
scientists and the public to access NASA's raw data. http://www.nasa.gov/open/data.html


