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TARDIS 1.0

one dimensional 

time independent 

photospheric phase of transients (no energy 
deposition in envelope) 

a couple of different plasma/interaction physics 

NLTE level populations



How does TARDIS work?



TARDIS Model



TARDIS 1D Model
Each Shell  

(in velocity space) 
Density 

Abundance 
Temperature

outer boundary
homologous expansion 

v = r / t 
inner boundary 

no energy creation 
 in envelope!



TARDIS Simulation



TARDIS 1D Model
pick a time 

 pick output luminosity

TARDIS solves 
plasma states

choice of NLTE 
on a species 

level



Montecarlo radiative transfer

Photon packet: 
frequency 

energy

radiation-matter interaction: 
bound-bound (different methods) 

bound-free 
free-free 
compton 

YOUR CHOICE! Estimators: 
temperature 

dilution

OUTCOME 

1. Exits through the outer boundary  
counts towards spectrum 

2. Exits through the inner boundary  
reabsorbed - discarded 

frequency from black body (with given T) 
random direction



TARDIS 1D Model
pick a time 

 pick output luminosity

TARDIS solves 
plasma states

Montecarlo starts

Spectrum 
estimators: 

rad. Temperature 
radiation diluted 

Model is updated: 
too luminous - colder black body 

too faint - hotter black body 

update of temperature/dilution factor



Lessons learned



No fear of dependencies
numpy>=1.4.0 
scipy>=0.10 
pandas>=0.12 
pytables 
h5py>=2.0 
matplotlib>=1.1 
astropy>=0.4 
PyYAML>=3.0 
numexpr>=2.0.0 
Cython>=0.21 

Anaconda is your friend



YAML input



I         astropy.units

No more confusion 

easy conversion 

… but they are slow 

units go in -> cgs floats





Structure
Python

CythonC



FREE!!! Web services





Document!



package-template



That’s all folks

Here the links: 
github.com/tardis-sn/tardis 
tardis.readthedocs.org

http://github.com/tardis-sn/tardis
http://tardis.readthedocs.org

