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Supernovae Through the Ages - Easter Island, 8-13 August 2016

Br
ig

ht
er

Fa
in

te
r

Slower, broader Faster, narrower

Bl
on

di
n 

et
 a

l. (
su

bm
itt

ed
)



(Credit: P. Höflich)



Aug 2016: discussion with Boaz Katz on setting up SN Ia RT code-comparison study

Feb 2017: proposal for SRitp workshop (approved Jun 2017)

Dec 2017: sketch out benchmark study with Boaz

1.  analytical toy model (public script)

2.  models previously run with CMFGEN

(Jan 2018: move to Chile…)

Apr 2018: 1st version of python code to generate toy models

May 2018: agreement on final setup

https://docs.google.com/document/d/1YQky4yq45z-KGbKG1MhLRivSP6RmEjte7nN-UZ0H-3M/

https://docs.google.com/document/d/1YQky4yq45z-KGbKG1MhLRivSP6RmEjte7nN-UZ0H-3M/


Code RT Method Non-LTE d/dt People
ARTIS MC soon! yes Kromer, Sim, Shingles

CMFGEN RTE yes yes Hillier, Dessart, Blondin
HYDRA RTE yes no Höflich
JEKYLL MC yes no Ergon

PHOENIX RTE yes yes Baron
SEDONA MC soon! yes Kasen, Roth
SUMO MC yes no Jerkstrand
STELLA Rad-Hydro no yes Blinnikov, Kozyreva
TARDIS MC no no Kerzendorf

URILIGHT MC no yes Wygoda, Katz
VULCAN Rad-Hydro no yes Livne, Waldman



• Ejecta defined by total mass (Mtot), kinetic energy (Ekin)

• Density profile is exponential (Jeffery 1999) or broken power-law (Kasen 2010)

! " = !$%&'/') with!$=
.tot
81"2343

;"2 =
6kin
6.tot

! " =
!$ '

':
&; " ≤ "=

!$ '
':

&> " > "=

• Ejecta divided into N zones with fixed ∆v ; Mzone = ρaveVzone (asuming Rzone = vzonetexp)

• Four distinct chemical zones: stable IGE, 56Ni(+Ti), IME(+Ti), unburnt C/O (zones 
connected with smooth analytical function over mass range ∆M)

• Ejecta evolved to tend days assuming radiation-dominated gas, local 56Ni decay
energy deposition, and no diffusion. Temperature solved for analytically (Katz 2013)





Default:
python mk_snia_toy_model.py

High 56Ni-mass model:

python mk_snia_toy_model.py --mtot 1.0 --ekin 1.0 --dvel 500.0 --tend 2.0 --
mige 0.1 --dmige 0.05 --mni56 0.6 --dmni56 0.2 --mime 0.3 --xfracti 1e-5 --fout 

snia_toy_m1e1nip6.dat

Low 56Ni-mass model:
python mk_snia_toy_model.py --mtot 1.0 --ekin 1.0 --dvel 500.0 --tend 2.0 --
mige 0.1 --dmige 0.05 --mni56 0.1 --dmni56 0.05 --mime 0.8 --xfracti 1e-5 --
fout snia_toy_m1e1nip1.dat

Setup:
https://docs.google.com/document/d/1YQky4yq45z-KGbKG1MhLRivSP6RmEjte7nN-UZ0H-3M/

https://goo.gl/zNx6NF

https://docs.google.com/document/d/1YQky4yq45z-KGbKG1MhLRivSP6RmEjte7nN-UZ0H-3M/
https://goo.gl/zNx6NF






MODEL Mtot M(56Ni) tstart
DDC10 1.4 0.62 0.976
DDC25 1.4 0.12 1.3
SCH5p5 1.08 0.63 1.0
SCH2p0 0.90 0.12 1.0

• converged CMFGEN solution provided at tstart

• Input provided in single file SN_HYDRO_DATA containing usual hydro variables + 
mass fractions (including isotopic mass fractions for radioactive chains)

• radioactive nuclear data provided in file NUC_DECAY_DATA





1. Plans for workshop

• All participants attempt at least high-56Ni-mass toy model + DDC10

• Agree on common inputs/methods. E.g. atomic data (line list) etc. Agree on what is it 
we should compare beyond LCs/spectra – dedicated afternoon session on Wednesday!

• Have each group present code basics (+ some mini tutorial on its use? – this requires 
PUBLIC codes)

2. Post-workshop plans

• Collect results + write summary paper? 

• Plan for more models? Same models but more tests (e.g. varying atomic data etc.)

• Etc.


