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● DEBASS needs a dust model for cosmology analysis 

● Cross-validation with other dust models (e.g. Stor…. Sorj… duStBI)

● Interest to understand the low-z non-gaussianities in Hubble Diagram 
residuals (see Carreres et al. 2025)
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The dusty likelihood

Hyper-priors
SALT measured parameters conditioned on latent 

parameters and global hyperparameters

Selection function renormalisation because 
we don’t observe the whole SN population….
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Latent parameters

Data

Latent parameters conditioned on 
population parameters 

(BS21 for dust + N21 for stretch)

Implemented in python using numpyro , sampled using the NUTS algorithm.



A first test with “toy sims”
2 samples of 2000 SNe Ia: low-z  0.015 < z < 0.1; high-z 0.1 < z < 1.2. Fiducial selection on mB.
Errors: 

● Low-z – fixed to median of DEBASS
● High-z – Linear function of z, fitted from DES data



A first test with “toy sims”



Calibration of the selection function for DEBASS
Fit using low-z approximation:



Calibration of the selection function for DES
Computed from Kessler et al. 2015 mag limit values



Full validation on SNANA sims

Simulations are set up, already done few tests. 
I now need to run the fit on more sims.
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Plots by M. Acevedo
(DUKE PhD, soon on 
the job market !)



Preliminary results on DEBASS and DES data !
Plots by M. Acevedo
(DUKE PhD, soon on 
the job market !)

Further investigations needed



Preliminary results on DEBASS and DES data !
Plots by M. Acevedo
(DUKE PhD, soon on 
the job market !)



A look to non-gaussianities
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Takeaways

● Red Dust Redemption offers a cross-check to existing 
models 

● Preliminary results mostly agree with BS21 / Ginolin+2025 
and show good modeling of the scatter

● The scatter due to dust doesn’t seem to be enough to explain 
the scatter of low-z DEBASS data. Addition of a gray scatter 
seems needed.

● Full validation on SNANA simulations and improvement of the 
DES selection are in progress
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