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"Open access to the data will, in the long term, 
allow the maximum realization of their scientific 
potential." --CMS Collaboration



Where are we?
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• Large amounts of experimental data will be produced attributing to the powerful 
accelerators and complex detection systems.

• This “self-curation” by individual research groups lacks uniformity and results in a 
situation where data discovery and reuse are often difficult or impossible.



Many scientists could do ...
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Guidance from OSTP and DOE
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What we get from Open Data
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• Validation of results

• Rescue / improve / repurpose existing data

• Byproducts – time and grants saving (e.g. 
fission, fragmentation, deep-inelastic, etc)

• Education

• Dataset citation

• Future experiment guidance

• Implemented ML/AL: Experiment
optimization, and data analysis, data 
management.

G. Lorusso et al, PRL 114, 192501 (2015)110 Isotopes
(RIKEN 2012)

Measured: β-T1/2, Pn, β-𝜸, Isomers, ICe

Published:
β-T1/2 (110 Isotopes)
126Pd, 128Pd Isomers
126Pd, β- 𝜸
123Ag, 125Ag: β- 𝜸
125Pd, 127Pd: isomers

Large amounts of 
byproducts are 
unanalyzed! 



NASA Open Data
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Data.nasa.gov

Code.nasa.govAPI.nasa.gov

• Started in July 2014
• 20K unique users
• 40K active datasets 



CERN Open Data
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• >2 petabytes of data available to the public LHC, 
ATLAS, CMS, ALICE, etc.

• Preprocessed data

• Example source code



Modern database technology: curating 
open data
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period

Credit: Adam Hayes

Open Data curation



Future Perspective
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1. Developing & maintaining Open Data website

2. Organizing Community workshops

3. Developing Data/Metadata, Persistent Identifiers system

4. Recruiting future contributors

Jin Wu 
jwu2@bnl.gov

Elizabeth McCutchan
mccutchan@bnl.gov

David Brown
dbrown@bnl.gov

mailto:jwu2@bnl.gov
mailto:mccutchan@bnl.gov
mailto:dbrown@bnl.gov
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Thank you!



Analyzing data remotely
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The goal is to remove a need for the installation of the experiment software and to 
minimize the number of platforms (compiler-OS combinations) on which 
experiment software needs to be supported and tested.

• Virtual Machine (VM) represents a complete, portable and easy-to-configure 
user environment for developing and running nuclear data analyses locally, 
independently of Operating System platforms (Linux, Windows, macOS).

• Docker is one kind of container image, to access the open data directly in your 
computer locally.

USER Local Computer

BOND



Data Structure
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• Using JSON (JavaScript Object Notation) and object-oriented databasing

• To achieve: 1) uniformity, (2) expandability, and (3) support for heterogeneous 
data/metadata.

Data

Code

API

BOND



Proposed Data Release Policy (part)
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•Level 1 data provides more information on published results in publications, 
such as extra figures and tables

•Level 2 data includes simplified data formats for outreach and analysis training, 
such as a ROOT file with some simple information.

•Level 3 data comprises calibrated/sorted files together with analysis-level 
experiment-specific software, allowing to perform complete full scientific analyses

•Level 4 data covers basic raw data (including all the calibration data) with 
accompanying the associated documentation (log/E-log, proposal, etc) and the 
full analysis code, as well as all the results analyzed and published.

Level 1-2: After major publication(s), 2-3 years
Level 3: 3-5 years
Level 4: > 5 years (Max. 10 years)

Each stage needs to be approved by 
the board of collaborators.



The "FAIR" data principle
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1. Findable with a globally-unique identifier and rich metadata

2. Accessible through a free and standard protocol

3. Interoperable with as much standardization as possible

4. Reusable with accurate and rich provenance metadata

Findable

• Metadata
• Persistent 

Identifiers (e.g. 
DOI)

• Data Management 
Plan

Accessible

• Web portal
• APIs
• Data embargo

Interoperable

• Workflow starting 
from acceptance of 
proposal

Expansionable and 
Reusable

• Policy
• Expansionable 
• Infrastructure


