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Overview

 We have created a number of specialized, innovative
tools for disseminating nuclear data for astrophysics

* Interface & suite performance have been very well
received

 These tools for data manipulation and visualization also
work well for nuclear physics studies

e Current and future efforts are

— Complementary to work at the NNDC & other
USNDP labs

— can improve utilization of data generated by
USNDP labs



Outline

=—=> e« Multipurpose Data Visualization Tools
=—=> e« User-Friendly Interface
=—=> e« Data Sharing
——> ¢ Dataset Commenting
 Custom Data Set Creation (supplemental)
 Performance Improvement (supplemental)

* Future Plans (supplemental)
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Summary
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Plot Controls (Hold down your left mouse button over plot to magnify) :
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Choose either cross section vs.
energy or S factor vs. energy using the
radio buttons in the lower section

of this imterface.
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Multipurpose Data Visualization Tools

 Example: 2-d nuclide charts for abundances

< Element Synthesis Animator

Choose Simulation :
Choose Quantity :
Current Conditions
Timestep :
Temp:

B 1.05525E+04

Abundance Max :

3.65000E-01

Abundance Min
1.00060E-25

Set Color Scale Settings

Place the cursor over an isotope
to read its current abundance

Timestep —————— eps per Second : (R W Loop Playhack
Timestep min : Timestep max:  puE Goto tep : Apply Timestep Settings




Select quantity below :

Quantity Ma

3110

Quantity Min :

Min -3.780
Set Color Scale Settings

Place the cursor over an isotope
to read its value




< Rate Generator BEX £ Rate Generator =13

Rate Generator | Read Input File Step 2 of 10 Rate Generator | Parameterization Options Step 8 of 10
Welcome to the Rate Generator.
Parameterize the Reaction Rate with the fun nal form

a NP . Select input type below, then choose the units for your data from the dropdown menus. exp(al+a2n9+a31913+a4°1913+a5'19+a6"1953+a7 "In(t9))

This application will enable you to: _ . o
Rate b & The units of your data will be converted to the standard units employed by the suite.
_ Calculate a Thermonuclear Reaction Rate as a function of Click Browseto choose a (|§(aﬁle from your harddisc, or w:l!ck u:{ and Paste Dalato
Generator Temperature from an Input flle of Cross Sectionvs. Energy enter data via textfield. In this version, the input Format option is disabled.

or S-factor vs. Energy Reaction : p + 20Ne > 21Na

- Determine rate parameters in a common format
(of the REACLIB rate library) from an input file of Input Type

Reaction Rate vs. Temperature 20Ne(p,g)Rolfs bt
Please select a path below : -

® Upload or paste a cross section, S factor, or reaction rate

Input Format Input Units ~ Input File

lear Parallel invocation of

O Choose a cross section or S factor file from a Nuclear Data Set fructure Info Levenberg-Marquardt method with

&
autoratic interval and starting parameters Bl

Y @ & Rate Library Manager FJ@JFZ‘

Element Synthesis Simulator | Create Network Step 1 of 6 HETE RN e e SIERRSRTIS

Please select reaction rate library for element synthesis simulation and

the range of isotopes to be included in the reaction rate network below. Craated new empty USER library named "CarolinsTestNovi"

All rates in REACLIB were copied to CarolineTestMovl
CarolineTestNovl now has 61272 rates

b+ 20Ne —= 21Ma in CarolineTesthovl was replaced with rate from CarolineTest

Library name : CarolineTestNovl
Library notes :
Creation date : 11/01/2005 15.01:13:489

Library recipe : Copied all rates from REACLIB, replaced p + 20Me --= 21 Na with rate
rom CarolineTest

e “Windows Wizard” approach
- Step-by-step interface where complex tasks are
broken down into simple steps with just a few choices
« Multiple views of accessing data are used
- Chart of nuclides, file “tree”, text entry ...



Welcome to the Rate Generator.
Rate This application will enable you to:
- Calculate a Thermonuclear Reaction Rate as a function of

Temperature from an input file of Cross Section vs. Energy
or S-factor vs. Energy

Generator

- Determine rate parameters in a common format
(of the REACLIB rate library) from an input file of
Reaction Rate vs. Temperature

Please select a path helow :
® Upload or paste a cross section, S factor, or reaction rate

Choose a cross section or S factor file from a Nuclear Data Set

 Results:

- Rate Generator
Rate Generator | Read Input File Step 2 of 10

Select input type below, then choose the units for your data from the dropdown menus.
The units of your data will be converted to the standard units employed by the suite.
Click Browseto choose a datafile from your harddisc, or click Cut and Paste Datato
enter datavia textfield. In this version, the Input Format option bied.

Reaction : p + 20Ne --> 21Na

Input Type Input Format Input Units  Input File

20Ne (p,g)Rols.bt

LB

Element Synthesis Simulator | Create Network Step 1 of 6

Please select reaction rate library for element synthesis simulation and
the range of isotopes to be included in the reaction rate network below.

* Rate Generator mlﬁlm

Rate Generolor | Paramederization Oplions ep B of 10

with the functional form
15 AT )

g-Marquard mathiod we
aal anil

& Rate Library Manager I@J@|

Rate Library Manager | Create and Modify Library Step 3 of 3

Created new empty USER library named "CarolineTestMNov1”
All rates in REACLIB were copied to CarolineTesthovt
CarolineTestMovl now has 61272 rates

b+ 20Me > 21Na in CarolineTestNovl was replaced with rate from CarolineTest

Library name : CarolineTestNovi
Library notes :
Creafion date : 11/01/2005 15:01:13:489

Library recipe : Copied all rates from REAGLIB, replaced p + 200e > 21Na with rate

[ <ack | Rate ibrary Manager ome

— System easy to use for everyone, including novices
— Complex manipulations become simple!

 Challenges:

— Multiple functionality sometimes requires backing through

numerous steps
— Prevent frustration for the most advanced users



Data Sharing

M E]ET
Rate Library Manager | Create and Modify Library Step 2 of 3

Select reactions from the tree helow. §§ Rate list for medified base library CarolineTest
@ [ Libraries fiiacis

E T TTnergeriman

e Snewiv « Help build an online community where users

& [ p20ne

o . can share information with a few mouse clicks

o & CarolineTestLibrary
© [ Jtest

ST TNcastrodata.org Best

@ 9 ORNL Best

gl N e Three classes of datasets

& [ REACLIB 2000 Beta 0.1 Nova | -
@ [ ORML Canonical-2000-Beta-0 §§
& [ ORNL Cananical w Coc F18 |
& [ fied_XRE :

L a7 - User - the private data sets,
=g can be accessed and modified only by the user

VG - Shared - shared with all users,
4 Fi can be accessed by all,

@ [ 221e

e modified by suite coordinator only
@ ] 24Mg Eé

L e - Public - “official” data sets that
can be accessed by all, modified by

none

oo [ commes |



< Rate Commentor

@ p+18F—=4He + 150 (D)
@ Distinct#1 (0)
9 Distinct#2 (2) 1F
@ ORMNL Canonical-2000-H
@ Distinct #2 (0) |

| Subject: test comment
|| Posted by: Michael Smith
‘| Date: 2005-05-24 11:47:17

A test comment 1

Public Libraries are BLUE.

Shared Libraries are GREEN.

Help on This Interface

Email - type interface where users comment on datasets
Browsing allowed on comments on shared & public datasets
Has a tutorial-like function - novices can read comments by experts

Serves for consensus-building: enables decisions on “best”
datasets to be more quickly determined



Summary

We have created a number of specialized, innovative tools for
disseminating nuclear data for astrophysics studies

Interface & performance have been very well received

These tools for data manipulation and visualization can be
utilized for nuclear physics studies as well

Our efforts are
— Complementary to work at the NNDC & other USNDP labs
— Can improve utilization of data generated by USNDP labs



- Supplemental Slide

Custom Data Set Creation

#& Nuclear Data Manager IQI@I@

Nuclear Data Manager | Nuclear Data Info Step 1 of 2

Select nuclear data from the tree below. ANuclear data list
MON-SMOKER. Cross Section for Ne20(p,g) (p + 20Ne --
MNACRE liépa (p + 6Li --> 3He + 4He, NACRE)

[} NON-SMOKER

@ [JFe
3 Public
% I NACRE
- [CJH
@ CdHe
& ] 3He
&[] 4He
& L
@ I 6L
@ [Jp+6Li-=3He + 4H
¢ CcsE) ;;
[} NACRE liGpa [l -

Remove Selected NHuclear Data Add Selected Huclear

o [ o

« Graphical user interfaces enabling datasets to be combined into
libraries

« Set of file management tools working on both libraries and their
components



Supplemental Slide

Custom Data Set Creation

¢ Rate Library Manager (=]

Rate Library Manager | Library Info Step 1 of 1

Choose rate library:  [17fap_mods_7
Library infarmation

(resonantvs. nonresonant, forward vs. reverse). Rates are parameterized as functions E
emperature )
R=expial + a2iT9 + a3ima1i3) + ad4*TOM1/3) + ab*Ta + a6*To5/3) + a7*In(T9))

o] e ) ] 0| 0l i ] i ),

+ [j ¥piag + asTs + 31 QTa + 3 + 3 + 3
Specific comments :

Library notes : This library was moved to the SHARED falder by the "msmith" user on
10/20/2005 09:34:50:435,
Creation date - 10/20/2005 09:23:15:566

I._ih'allv recipe : Copied all |'ate from 1?‘faj___|l1cls, replaced 4He + 17F --= p + 20Me with L | b rary rec | p e

0 el ] ol +

« Efficient algorithms make combining libraries easy

* Robust “recipes” are automatically generated to enable others to
recreate these libraries

 Recipes & archive system enable datasets to be referenced in
publications
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= performance Improvement

_4"‘-

”

« Compression used to speed transfer of large data files
from our server to the client

— exported rate libraries, abundance & reaction flux
data for astrophysical simulations

« Use of efficient graphics algorithms
— Smooth rendering when zooming in/out

— Graphics update in near real time during animation
playback

e Use of indexing in data structures for fast retrievals &
searches

— Retrieval of reaction rate information



. Supplemental Slide

Future Plans

£ Interactive Nuclide Chart for Mass Model Evaluations

« Expand functionality of mass model evaluator

 Add theoretical cross section calculation tool to enable generation
of large sets of reaction rates

« Additional features suggested by our international community of
users



