@ Bottlenecks 40 sec after peak:

computational infrastructure for nuclear astrophysics

A

step-by-step simulation instructions :

i X-ray burst

Peak Temperature 2 GK

8 °C(p.v)"N, ¥K(p,y)*Ca, *'Sc(p.y)*2Ti,
. 44'45V(p,"{)45'46C|’, 49Mn(p,y)5°Fe, "

41 &2 43

: 5BCu(p,y)45-4‘52n, I Br(p’ﬂ{)nKry

~ 75Rb(p’\{)768r' 79.80Y(p’.Y )80‘81Z|',

84Nb(p,y)®Mo, &"Tc(p,y)%8Ru,
8 92Rh(p,y)*Pd, Ag(p,y)*Cd

Waiiiﬁg Points 40 sec after peak:

' 72Kr, 75.768.»-’ 79.80,81Zr, 84'\/10Y 88RuY 922Pd B

s stcRUBIC . B

Michael Smithv, Physics Division, Oak Ridge National Lab  coordinator@nucastrodata.org



visit here

DATASETS REPOSITORY NFRASTRUCTURE

then click here

download the java application from nucastrodata.org




NP
m [} NucAstroData Infrastructure

& C' [ nucastrodata.org/infrastructure.html

WELCOME ——— DATASETS REPOSITORY

System Requirements for
Infrastructure

LAUNCH Interface

click here

download the java application from nucastrodata.org



™ M O Computational Infrastructure for Nuclear Astrophysics

Computational Infrastructure

for Nuclear Astrophysics

File Repository

you need an

internet connection

Nuclear Data . .
to run this suite

Reaction Rates and
Rate Libraries

Element Synthesis
Simulations

Suite Information and
Registration

click here

launch the platform-independent java application and log in



) Computational Infrastructure for Nuclear Astrophysics

Computational Infrastructure some functions

Registered Users

for Nuclear Astrophysics e

in their own disk
allocaiton

Rate Evaluations
File Repository
Nuclear Data

Reaction Rates and
Rate Libraries > Log in as guest (limited access) for your

o Log in as registered user (full access) ﬁrSt |09in,
use

Username:

guest,

Suite Information and Password: _ then

Registration reqgister

login to the system — you need an internet connection




M ™ O Computational Infrastructure for Nuclear Astrophysics

Computational Infrastructure
for Nuclear Astrophysics

Rate Evaluations O Element Synthesis Simulator

@ Element Synthesis Manager then click here
File Repository

@ Element Synthesis Visuali...

Nuclear Data

Reaction Rates and
Rate Libraries

first
mouseover
here

Suite Information and
Registration

then
finally

click here

go to Element Synthesis Simulations & Element Synthesis Simulator



N.YoYe Element Synthesis Simulator

Welcome to the Element Synthesis

Element Simulator.
Synthesis This application will enable you to

perform Element Synthesis
calculations with custom rate

Si mu lato r libraries, pre-calculated
thermodynamic profiles for single or
multiple zones, and a set of initial
abundances. Sensitivity studies for
single zone simulations over a
selected reaction rate may also be
performed.

[ coninue > |

click here

starting up Element Synthesis Simulator



select model

category here
Element Synthesis Simulator | Select Simulation Type Sep luir >

Element Synthesis Simulator

Please select an element synthesis simulation category and then an ~.ement
synthesis simulation type from the dropdown menus below.

supernova
Simulation Category: ¥ Nova coming soon !
Xray Burst

Simulation Type: [EEEEETEE
Other

Simulation Description:

Element Synthesis Simulation Category: Nova
Element Synthesis Simulation Type: New 1.35 M Solar ONeMg WD

Element Synthesis Simulation Type Description:
New 1.35 M Nova with 50% solar + 50% ONeMgq initial abundances

Available Tracked Nuclei Lists and Associated Initial Abundances
Nova: 169 isotopes from neutron to Cr54: 50% solar + 50% ONeMg Initial Abundances
from Politano

choose a simulation category



Element Synthesis Simulator select here

Element Synthesis Simulator | Select Simulation Type Step 1 of 9

Please select an element synthesis simulation category and then an element
synthesis simulation type from the dropdown menus below.

Simulation Category: Nova by

NUENGOERT N v New 1.00 M Solar CO WD
New 1.15 M Solar ONeMg WD
et pY New 1.35 M Solar ONeMg WD

Element Synthesis Simulation Cate §e

Element Synthesis Simulation Type: N Nova ' constant
. . > information on

Element Synthesis Simulation Type Description:

New 1.00 M Nova with 50% solar + 50% CO initial abundances

simulation is here

Available Tracked Nuclei Lists and Associated Initial Abundances
Nova: 169 isotopes from neutron to Cr54: 50% Solar Abund Anders & Grevesse 89 + 50%
equal mix of C12 and 016 with Ne22

] coninue > |

click here
choose a particular simulation



SO Element Synthesis Simulator select here

Element Synthesis Simulator | Select Simulation Type Step 1 of 9

Please select an element synthesis simulation category and then an element synthesis
simulation type from the dropdown menus below.

Simulation Category: Xray Burst

Simulation Type:

Simulation Description: )
XRB Fisker 2007 Zone 75
Element Synthesis Simulation Category:}  xRrp Fisker 2007 Zone 84

Element Synthesis Simulation Type: XRB XRB Fisker 2007 Zone 90

Element Synthesis Simulation Type Desc XRB Fisker 2007 Zone 96

). Fisker 2007: These temperature and XRB Fisker 2007 Zone 102 |ap
hydrodynamics + nuclear burn X-Ray B Xray Burst constant Yie of 1e17 g/s

of material with a solar abundance from Anders & Grevesse 1989. The burst luminosity
corresponds to 0.09 Eddington. There were a total of 103 zones in the model, 7 of which
have been extracted for these postprocessing calculations. Zones 96, 90, and 84 are
convective, so material mixes between them, making them not well suited for
postprocessing calculations. Zone 102 describes the surface of our computational model,
Zone 75 is a point just above ignition, Zone 69 corresponds to the ignition point, and Zone
65 is below that. The time has been reset so t=0 coincides with the surface luminosity
peak.

Available Tracked Nuclei Lists and Associated Initial Abundances

Xray_Burst: 304 isotopes from neutron to Tel07: Initial Abundances as used by Jacob
Fisker based on Anders & Grevesse

Xray_Burst_Expanded: 902 isotopes from neutron to Xel136: Initial Abundances as used
by Jacob Fisker based on Anders & Grevesse

click here
ok here

here is the simulation list for X-ray bursts



NXoXe)

Element Synthesis Simulator

select here

Element Synthesis Simulator | Select Simulation Type Step 1 of 9

Please select an element synthesis simulation category and then an element synthesis
simulation type from the dropdown menus below.

Simulation Category: Other =

Iy

Simulation Typ : ¥ Solar PP Burning H

Solar CNO Burning
Simulation Description: Hot CNO

Element Synthesis Simulation Category: Other
Element Synthesis Simulation Type: Solar PP Burning

Element Synthesis Simulation Type Description:
Solar PP burning with Solar Abundances

Available Tracked Nuclei Lists and Associated Initial Abundances

Other: 169 isotopes from neutron to Cr54: Initial Abundances from Anders and Grevesse
1989

click here

here is the simulation list for “Other” ...



select here

Element Synthesis Simulator

Element Synthesis Simulator | Select Reaction Rate Library Step 2 of 9

Please select a reaction rate library for the element synthesis
simulation.

Reaction Rate Library: Reaclibv2.0 . I

i I coninue > |

click here

choose a library of rates — default is JINA REACLIB v2.0




select here

use a reference
library or your own
library of modified
Element Synthesis Simulator | Select Reaction Rate Library Step 2 of 9 rates

Element Synthesis Simulator

Please select a reaction rate library for the element synthesis
simulation.

v Reaclibv2.0 r )

Reaction Rate Library:

REACLIB 2000 Beta 0.1 Nova
NACRE

lliadis

REACLIBO7

nucastrodata.org Best

Reaction Rates and ORNL Best
Rate Libraries

choose a library of rates — you can choose your own library



select here

Element Synthesis Simulator

Element Synthesis Simulator | Create Reaction Rate Network Step 3 of ©

Please select a tracked nuclei list from the dropdown menu
below. You can view the list and it's associated initial
abundances by clicking one of the buttons below.

Tracked Nuclei List: Xray_Burst_Expanded |%
. View Selected Tracked Nuclei List
click here

to see

this set is cmopatible

with J. Fisker’'s XRB
profiles in our system

nuclei

choose a set of nuclei to track



M M O Tracked Nuclei List Xray_Burst_Expanded for XRB Fisker 2007 Zone 90
rracked Nuclei List Xray Burst Expanded for XRB Fisker 2007 Zone 90 F@

Bes
Be9

B10
Bll

c9
C1l0
Cl1
Cl2
C13
N1l
N12
N13
N14
N15
013
014
015

016
017 A
018 3
14

Soe

a list of tracked nuclei




Element Synthesis Simulator

Please be patient while network is constructed.
DO NOT operate the Element Synthesis Simulator
at this time!

< Back

click here
to set up
network

setting up the network



Element Synthesis Simulator check here

is Si 4 .
Element Synthesis Simulator | Network Summary Step 4 of 9 T

is ready
Below is a summary and report detailing the reaction rate network.

Library: Reaclibv2.0
Network Setup Summary: Network prepared

Network Setup Report:

Part 4) Running net_setup.

Library has 898 isotopes

Isotopes vary from ntoxel36

Number of 7 parameter sets:
reaction type 1 has 741 parameter sets
reaction type 2 has 2726 parameter sets
reaction type 3 has 18 parameter sets
reaction type 4 has 2619 parameter sets
reaction type 5 has 4752 parameter sets
reaction type 6 has 20 parameter sets
reaction type 7 has 6 parameter sets

Number of rates not parameterized: 0
Network prepared for simulation

click here

i J coninue >

network is set up




Element Synthesis Simulator

Element Synthesis Simulator | Select Zones and Sensitivity Study Option Step S of 9

Select either a single zone or multiple zone simulation below. If a single zone
simulation is selected, please select a zone number from the dropdown menu.
To conduct a sensitivity study, select the checkbox below. You will select and

enter sensitivity study options in Step 6.

B Perform Sensitivity Study

© Single zone simulation Select Zone:
View Zone Weights

View Thermodynamic Profile

< Back Continue >

set up single- or multi-zone, view thermo history

some models
have many
zZones

run zones one
at a time OR
have the
system run
them back to
back

see the
chosen profile
(temperature
vS. time,
density vs.
time)




zone 90
Start Time=

-4
-4
-4
-4
-4
-4
-4

-4.
.049016800000E+01
.936860100000E+01
.843396200000E+01
.749932400000E+01
.656468500000E+01
.563004600000E+01
.469540700000E+01
.376076900000E+01
.282613000000E+01
-3.
.058299700000E+01
.964835800000E+01
.871371900000E+01
.777908000000E+01
.684444100000E+01
.590980300000E+01
.497516400000E+01
.419629800000E+01
.341743300000E+01
.263856700000E+01
-2.
-2.
.030197000000E+01

-4
-3
-3
-3
-3
-3
-3
-3
-3

-3
-2
-2
-2
-2
-2
-2
-2
-2
-2

-2

view chosen thermodynamic history for this post-processing calc

.912623000000E+01
.800466400000E+01
.688309700000E+01
.594845800000E+01
.501382000000E+01
.407918100000E+01
.295761400000E+01

161173400000E+01

170456300000E+01

185970100000E+01
108083600000E+01

NNNNNNNNNNNNNNNNNNNNNNNNNNNNDNNN

-4.912623D+01 Stop Time=
.26000000E-01
.26000000E-01
.27000000E-01
.27000000E-01
.27000000E-01
.28000000E-01
.28000000E-01
.29000000E-01
.29000000E-01
.30000000E-01
.30000000E-01
.30000000E-01
.31000000E-01
.31000000E-01
.32000000E-01
.32000000E-01
.32000000E-01
.33000000E-01
.34000000E-01
.34000000E-01
.35000000E-01
.35000000E-01
.36000000E-01
.37000000E-01
.37000000E-01
.38000000E-01
.39000000E-01
.39000000E-01
.40000000E-01
.41000000E-01
.42000000E-01

1.29000000E+05
1.29000000E+05
1.29000000E+05
1.29000000E+05
1.28000000E+05
1.28000000E+05
1.28000000E+05
1.28000000E+05
1.28000000E+05
1.28000000E+05
1.28000000E+05
1.28000000E+05
1.27000000E+05
1.27000000E+05
1.27000000E+05
1.27000000E+05
1.27000000E+05
1.27000000E+05
1.27000000E+05
1.26000000E+05
1.26000000E+05
1.26000000E+05
1.26000000E+05
1.26000000E+05
1.25000000E+05
1.25000000E+05
1.25000000E+05
1.25000000E+05
1.25000000E+05
1.24000000E+05
1.24000000E+05

1.060070D+04 Init Del t=




Element Synthesis Simulator

Element Synthesis Simulator | Select Zones and Sensitivity Study Option Step S of 9

Select either a single zone or multiple zone simulation below. If a single zone
simulation is selected, please select a zone number from the dropdown menu.
To conduct a sensitivity study, select the checkbox below. You will select and

enter sensitivity study options in Step 6.

&4 Perform Sensitivity Study

- - - A
O Single zone simulation Select Zone: Zonel |§

View Thermodynamic Profile

View Zone Weights

select here for
sensitivity
study

sensitivity studies
vary one rate by a
set of factors you
supply and
automatically run
a series of
simulations with
those different
rates, leaving all
other rates
unchanged

click here

oo (IS

setting up a sensitivity study




Element Synthesis Simulator choose a

Element Synthesis Simulator | Sensitivity Study Options Step 6 of 9 reaction to
vary

Select a rate for the sensitivity study from a tree or a nuclide ~.iart by clicking
one of the buttons below. Then enter up to ten scale facto’s for this rate as 7
comma-separated list. Scale factors will be automatica’’y reordered from
smallest to largest and each corresponding, one-zeo.e simulation will be
calculated in that order.

Select Reaction from Tree Select Reaction from Nuclide Chart

Scale Factors (comma separated list):

< Back Continue >

setting up a sensitivity study




select nucleus
Select Reaction with a Nuclide Chart

9 | 1o| 11 | 12 | 13. Lis*or Reactions

140 --> 14N

140 --> p + 13N

140 --> n+ 130

n+ 140 --> 150

4He + 140 --> 18Ne
n+ 140 --> 4He + 11C
n+ 140 --> p + 14N
p+ 140 --> n + 14F
4He + 140 -->p + 17F
4He + 140 --> n + 17N¢

then select
reaction

Selected Reaction

4He + 140 --> p + 17F

! e
then click

here

||
Na
Ne.
.
0.
N
c
8

then

choose reaction to vary i




NN Element Synthesis Simulator

Element Synthesis Simulator | Sensitivity Study Options Step 6 of 9

Select a rate for the sensitivity study from a tree or a nuclide chart by clicking
one of the buttons below. Then enter up to ten scale factors for this rate as a
comma-separated list. Scale factors will be automatically reordered from
smallest to largest and each corresponding, one-zone simulation will be
calculated in that order.

Select Reaction from Tree Select Reaction from Nuclide Chart

Selected Rate: 4He + 140 --> p + 17F

Scale Factors (comma separated list):  [UNENOSSISTRT] enter your

desired rate
variations here

click here

setting up a sensitivity study




eno Element Synthesis Simulator

Element Synthesis Simulator | Simulation Options Step 7 of 9

Enter simulation options and simulation notes below. Click Continue to begin
the simulation.

Number of timesteps before exit: FIe
NeaUuENS I -4.912623E+01 &4 Include screening
NGRS Is 1.060070E+04

Add simulation notes below:

Fisker XRB simulation zone 90 sensitivity study 140(alpha,p) variation
0.01,0.1,1,10,100 |

add notes here

click here

' to start

simulation options, notes attached to simulation, and starting run



B A A Element Synthesis Simulator wait a bit...

Element Synthesis Simulator | Simulation Options Step 7 of's

Enter simulation options and simulation notes below. Click Continue te-oegin
the simulation.

Number of timesteps before exit:

Please Wait...

Please wait while sensitivity study is initialized.

Add simulation

0.01,0.1,1,1@

< Back Continue >

initializing the chosen sensitivity study



®eno Element Synthesis Simulator

Element Synthesis Simulator | Simulation Status Step 8 of 9

Current Scale Factor: 0.01

Status of Element Synthesis Simulation: Program Running

Creating rate library for scale factor: 0.01
Creating network for element synthesis simulation.

check here

Abort Program : ) Status update (in millisec) :

running the simulation — status report



8006

Element Synthesis Simulator | Simulation Status

Element Synthesis Simulator

Step 8 of 9

Current Scale Factor: 0.01

Status of Element Synthesis Simulation: Program Running

YRR E LS

Step = 633
Step = 634
Step = 635
Step = 636
Step = 637
Step = 638
Step = 639
Step = 640
Step = 641
Step = 642
Step = 643
Step = 644
Step = 645

Time(sec) = -4.912513727E+01
Time(sec) = -4.912512737E+01
Time(sec) = -4.912511742E+01
Time(sec) = -4.912510742E+01
Time(sec) = -4.912509734E+01
Time(sec) = -4.912508719E+01
Time(sec) = -4.912507696E+01
Time(sec) = -4.912506664E+01
Time(sec) = -4.912505622E+01
Time(sec) = -4.912504568E+01
Time(sec) = -4.912503502E+01
Time(sec) = -4.912502421E+01
Time(sec) = -4.912501323E+01

Abort Program

Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9) =

Status update (in millisec) :

.26000E-01
.26000E-01
.26000E-01
.26000E-01
.26000E-01
.26000E-01
.26000E-01
.26000E-01
.26000E-01
.26000E-01
.26000E-01
.26000E-01
.26000E-01

running the simulation — status report

check here
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Element Synthesis Simulator | Simulation Status

Step = 3769
Step = 3770
Step = 3771
Step = 3772
Step = 3773
Step = 3774
Step = 3775
Step = 3776
Step = 3777
Step = 3778
Step = 3779
Step = 3780
Step = 3781

Element Synthesis Simulator

Current Scale Factor: 100.0

Status of Element Synthesis Simulation: Program Complete

Time(sec) =
Time(sec) =
Time(sec) =
Time(sec) =
Time(sec) =
Time(sec) =
Time(sec) =
Time(sec) =
Time(sec) =
Time(sec)

Time(sec)

Time(sec)

Time(sec) =

1.059580875E+04
1.059637732E+04
1.059702654E+04
1.059755172E+04
1.059801314E+04
1.059846919E+04
1.059883714E+04
1.059914805E+04
1.059948399E+04
1.059988116E+04
1.060031441E+04
1.060065735E+04
1.060070000E+04

Element Synthesis Simulation Complete.

Temp(T9)
Temp(T9)
Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9) =
Temp(T9)
Temp(T9)
Temp(T9)
Temp(T9)

2.41000E-01
2.41250E-01
2.42250E-01
2.43060E-01
2.43771E-01
2.44789E-01
2.45733E-01
2.46221E-01
2.46581E-01
2.47014E-01
2.48141E-01
2.48901E-01
2.48996E-01

Step 8 of 9

Sensitivity study complete!

New Simulation (Step 1) Status update (in millisec) : 1000 p¢

click here

all simulations in sensitivity study completed
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Element Synthesis Simulator | Simulation Results

Element Synthesis Simulator

Element Synthesis Simulation Report

Step 9 of 9

Element Synthesis Simulation Type | XRB Fisker 2007 Zone 90

Number of Timesteps Before Exit 5000

Start Time (sec)

-4.912623E+01

Stop Time (sec)

1.060070E+04

Include Weak Reactions

Y

Include Screening

Y

User Notes

Fisker XRB simulation zone 90 sensitivity study 140(alpha,p) variation 0.01,0.1,1,10,100

Selected Zones

1

Initial Abundance Profile

Xray_Burst_Expanded_Abund

26Al State

metastable + ground

Isotope List Selected By

Sunet File

Sunet File

Xray_Burst_Expanded

Reaction Rate Library

Reaclibv2.0

Selected Reaction Rate

4He + 140 --> p + 17F

Scale Factors

0.01, 0.1, 1.0, 10.0, 100.0

B View Scaled Rate Parameters

Save as Text File Save as HTML File m

click here

simulation final report — and save the simulation




CIRIEREE

de Weak Reactions IY
= here

OO Save Sensitivity Study...

Enter the principle name for the sensitivity study in the field below.
This name will be appended by an underscore and then an integer
corresponding to the order in which each single-zone simulatior-was
calculated.

xrayburst_fisker_zone90_august2012
«»

AMao L TAN N n L C“Ck here

8.0 0 Element Synthesis Simulation saved

tarl Raartinn Rata

Simulation was saved to
JUSER /xrayburst_fisker_zone90_august2012_1
through

JUSER /xrayburst_fisker_zone90_august2012_5

saving the simulations in the sensitivity study




Ao

Element Synthesis Simulator | Simulation Results

Element Synthesis Simulator

Element Synthesis Simulation Report

Step 9 of 9

Element Synthesis Simulation Type

XRB Fisker 2007 Zone 90

Number of Timesteps Before Exit

5000

Start Time (sec)

-4.912623E+01

Stop Time (sec)

1.060070E+04

Include Weak Reactions

Y

Include Screening

Y

User Notes

Fisker XRB simulation zone 90 sensitivity study 140(alpha,p) variation 0.01,0.1,1,10,100

Selected Zones

1

Initial Abundance Profile

Xray_Burst_Expanded_Abund

26Al State

metastable + ground

Isotope List Selected By

Sunet File

Sunet File

Xray_Burst_Expanded

Reaction Rate Library

Reaclibv2.0

Selected Reaction Rate

4He + 140 --> p + 17F

Scale Factors

0.01, 0.1, 1.0, 10.0, 100.0

B View Scaled Rate Parameters

Save as Text File Save as HTML File m

Close Element Synthesis Simulator Element Synthesis Simulator Home Element Synthesis Visualizer

Save Simulation

proceed to visualizing the simulations

click here



Element

Element Synthesis Visualizer | Select Simulations sep ]

Select simulations from the tree below.

¥ [ Simulations

» [ User
» [ Shared

the simulations
~you ran are
pre-loaded

Synthesis Visualizer

xrayburst_fisker_zone90_august2012_1 (zone_01)
xrayburst_fisker_zone90_august2012_2 (zone_01)
xrayburst_fisker_zone90_august2012_3 (zone_01)
xrayburst_fisker_zone90_august2012_4 (zone_01)
xrayburst_fisker_zone90_august2012_5 (zone_01)

you can add
additional
simulations to the
list by using the file
tree on the left

Remove Selected Simulation Add Selected Simulation
click here

Element Synthesis Visualizer — you are now using this tool




Element Synthesis Visualizer

Element Synthesis Visualizer | Visualization Tools

mouseover
here to see

description,
click to launch

plot

1-D Plots - Coae® 1-D plots of 2-D Plots

abundance vs. time for .
selected isotopes. Element Synthesis
Animator
Final Weighted Abund
Nuclide Chart

Integrated Flux
Nuclide Chart

Abundance
Plotting Interface

Sensitivity Study
Plotting Interface

- Create 1-D plots of
abundance ratio vs. mass
number for selected
isotopes.

Final Weighted Abund
Plotting Interface

View Sample
Plotting Interface P

Close Element Synthesis Visualizer

plot abundances vs. time



f8no Abundance Plotting Interface SeleCt nUC|e|

Abundance Plotting Interface | Select Isotopes Step 1 of 2 here
| 18 | 19 | 20 |21 | 22 |23 |24 |25 | 26 |27 |28 | 29 |30 |31 |32 |33 |34 |35 |36 |37 |38 |39 |40 |41 42|

Clear All
Selections

click here

Continue >

choose which nuclei to plot abundance vs. time
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Abundance Plotting Interface | Plot Abundance or Ratio of Abundance

Abundance vs. Time

Abundance Plotting Interface

Abundance

1 1 1

102

- -
10 Ge64 (xrayburst_fisker_zone90_august2012_1 {zone_01))
109 —se6s8 {xrayburst_fisker_zone90_august2012_1 {zone_01)) T
10-1}— — Kr72 (xrayburst_fisker_zone90_august2012_1 (zone_01)) —

10-1 100 10! 102
Time (sec)

103

select nuclei in
specific
simulations to
plot

Choose either abundance vs. time
or final abundance ratio vs. mass
using the radio buttons below.
Disabled checkboxes below i dicate
a zero abundance through< ut the
simulation. Isotopes nots ppearing
in the checkbox list bs'ow were not
included in the simy stion.

© Abund vs. Time

@ Ratios vs. M7ls

' Unselect All Isotopes ‘

&4 Ge( 4 (xrayburst_fisker_zone90_august2012_1 (zone_01))

&4 Kr7 ! (xrayburst_fisker_zone90_august2012_1 Can aISO p|0t
&4 Sr7  (xrayburst_fisker_zone90_august2012_1 ( ratIOS Of
&4 zr8 ) (xrayburst_fisker_zone90_august2012_1 | abundances

&4 Se6 ; (xrayburst_fisker_zone90_august2012_1

@ GCe( 4 (xrayburst_fisker_zone90_august2012_2 -
from different

@ Se6 ; (xrayburst_fisker_zone90_august2012_2

A @ Kr7 ! (xrayburst_fisker_zone90_august2012_2 SlmUIat|OnS

(xravburst fisk 0 auagust?201

Plot Controls (Hold down your left mouse button over plot to magnify) :

Time log Abund Min log Max & Major Gridlines @ Minor Gridlines &4 Show Legend?

O log @ lin log Time Min

log Max m &4 Major Gridlines @ Minor Gridlines

m Apply Time Range Table of Points

view, modify, save abundance vs. time plots




mouseover

e N O Element Synthesis Visualizer 4 here to see

Element Synthesis Visualizer | Visualization Tools Steg deSCI”IptIOH

click to launch
plot

1-D Plots - Create 1-D p ' 2-D Plots

pfindance vs. rate
Abundance Element Synthesis
Plotting Interface Animator
Sensitivity Study Final Weighted Abund
Plotting Interface Nuclide Chart
Final Weighted Abund Integrated Flux
Plotting Interface Nuclide Chart
Thermo Profile
Plotting Interface

View Sample

Close Element Synthesis Visualizer

plot abundance vs. rate variation for a sensitivity study




Sensitivity Study Plotting Interface
Choose either final abundance vs. rate scale factor or normalized final abundance vs. rate scale factor using the radio buttons below right. If the

normalized final abudance choice is selected, select a rate scale factor from the dropdown menu below right. Select a different sensitivity study
from the associated dropdown menu below right.

/burst_fisker_zone90_august2012 (4He + 140 --> p + 17F: Norm @ Rate Scale Factor=1.0) Disabled checkboxes below thlS ShOWS the
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Element Synthesis Visualizer
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plot final weighted abundances vs. zone, for multizone runs




Weighted Abundance Plotting Interface
Final Weighted Abundance Plotting Interface | Plot Final Weighted Abundance or Ratio of Summed Final Weighted Abundance Step 2 of 2
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plots a ratio of abundances in different sensitivity study runs
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Element Synthesis Visualizer

Element Synthesis Visualizer | Visualization Tools
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plot the thermodynamic profiles
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1-D Plots - Create animated 2-D plots 2-D Plots
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Close Element Synthesis Visualizer

2D animated nuclide chart of abundance or flux vs. time



Element Synthesis Animator
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2D animated nuclide chart of abundance vs. time
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2D animated nuclide chart of abundance vs. time



binned or continuous
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customizing the color mapping to look for special effects
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Close Element Synthesis Visualizer

plotting out the final abundances (weighted if a multi-zone run)



Choose Simulation:
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plotting out the final abundances (weighted if a multi-zone run)
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plotting out final abundances & integrated fluxes
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plotting out final abundances & integrated fluxes
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simulations overview R
* easily set up_aﬁa run simulations
* visualize simulations with 1D, 2D plots and animations
* quickly compare simulations with different input
* run automated sensitivity studies (changing input rates)
* analyze simulation results — find bottlenecks, waiting points



computational infrastructure for nuclear astrophysics

Temperature profile for different spatial zones Abundances vs. Time
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* post-processing code XNET from Raph Hix [ORNL / UTK]

* simulation types: novae, X-ray bursts, solar, CNO, Hot CNO

* single zone and multi-zone simulations

* some simulations with tracer particle temperature/density profiles
* coming soon (1 week): core collapse supernova r-process



