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nuclear information for astrophysics studies

• nuclear information is crucial input for element burning

calculations

• some important information processing is necessary before lab

results can be used in astrophysical simulations

• simulations are important to

– determine astrophysical impact of a recent measurement

– determine POSSIBLE astrophysical impact of a FUTURE measurement



nuclear data in astrophysics studies

• The Computational Infrastructure for Nuclear Astrophysics,

freely available at nucastrodata.org, facilitates

– processing of nuclear data

– running & visualizing simulations

– quickly exploring “what-if” scenarios



• With a few mouse clicks, the suite enables Users to:

• store, renormalize, combine, extrapolate cross sections & s-factors

• calculate reaction rates from cross sections & s-factors

• user friendly Java Graphical Interface, extensive online help

• parameterize reaction rates or generate values on a temp grid

• plot & modify reaction rates

• insert rates into new or existing libraries

• create, store, modify, document, merge, & share rate libraries

• run, store, compare, & visualize element synthesis calculations

Computational Infrastructure for Nuclear Astrophysics

• quickly share this information with colleagues



• Newest features

• Commenting Interface

• Element Synthesis - Enhanced Animations
– r-process
– rp-process
– neutrino - p process

Computational Infrastructure for Nuclear Astrophysics

• Nuclear Mass Models

• Enhanced Rate Parameterization

• Element Synthesis - Reaction Fluxes

• Element Synthesis - Abundance Derivatives

• Rate Investigator



• Example: If you ALREADY KNOW which rate to investigate

• Rate Library Manager: make new rate library with modified rate

Utilization of Infrastructure for Proposal Preparation

• Rate Locator: find all instances of rates for this reaction

• Rate Modifier: scale up / down one of these rates and save

• Simulator: run simulations with new & old libraries and save

• Visualizer: compare final abundances in two simulations

• repeat with different modifications of old rate



Rate Locator

• Rate Locator: find all instances of rates for this reaction

Quickly generate list of all rates for a
given reaction and plot them out



Rate Modifier scale up / down one of these rates and save

new rate
scaled up by 
factor of 10

old rateold rate



• Rate Library Manager: make new rate library with modified rate

Rate Library Manager



Simulator

• Simulator: run simulation with new, old libraries and save



Visualizer

• Visualizer: compare final abundances in two simulations
• repeat with different modifications of old rate

new 17O
old

new 19F

old 19F new 18F

old 18F



Visualizer

• Visualizer: compare final abundances in two simulations
• repeat with different modifications of old rate



• Example: If you want to CHOOSE which rate to investigate

Utilization of Infrastructure for Proposal Preparation

• Simulator: run simulation with existing rate library and save

• Visualizer: examine reaction flux animations for high flux
reactions

• Visualizer: examine abundance animations for waiting points

• Visualizer: examine abundance derivative animations for
interesting reactions

• Rate Commentor: read comments to see which reaction rates
are being worked on

• Rate Locator: use to determine which reaction rates have
discrepancies



element synthesis animator

• nova & X-ray burst
simulations can be run

• more scenarios will
soon be added

• movies can
be created
with output
from your own
simulation
code

• supernova r-process
and nu-p process
simulations have been
made into movies





element synthesis animator: r-process movie
color indicates
time-dependent abundance

screen animations are
generated in realtime

movie files can be automatically created and user downloads later

Josh Buen / Raph Hix



element synthesis animator: reaction fluxes

• new feature:
reaction fluxes

• flux vs. time
can be
animated or
integrated

• color
schemes
can be
continuous
or binned





element synthesis animator: derivatives

• new feature:
abundance time
derivatives

• useful to
identify
which
abundances
are changing
the fastest

• color
schemes
can be
continuous
or binned

early time - increasing



element synthesis animator: derivatives

• new feature:
abundance time
derivatives

• useful to
identify
which
abundances
are changing
the fastest

• color
schemes
can be
continuous
or binned

later time - transition



element synthesis animator: derivatives

• new feature:
abundance time
derivatives

• useful to
identify
which
abundances
are changing
the fastest

• color
schemes
can be
continuous
or binned

late time - decreasing



rate commentor

comments can
serve as
tutorials

comments can
help reach
consensus on
difficult rate
issues

view comments on rates with an
email-type interface

add comments of your own



Summary
• the Computational Infrastructure for Nuclear Astrophysics is a freely

available system online at nucastrodata.org

• With a few mouse clicks, you can
• rapidly incorporate nuclear results into element burning models

• run models and visualize the impact of changed nuclear information
• share results and comments with an online community

• Newest features in commenting, parameterization, and element
synthesis visualization enhance the utility for nuclear astro research

• You can use it to
• Quickly determine the astrophysical impact of measurements

• Plan future measurements
• Build consensus on best reaction rates & element burning

calculations



will SOON enable users to
run and visualize CUSTOM BBN calculations with
choice of reaction rates
choice of primordial abundance observations
quickly perform exploratory “what-if” calculations
run Monte Carlo simulations
comment on & quickly share results with colleagues

bigbangonline.org


