
 

Testing the Effect of Progenitor Metallicity on 56Ni Mass and  
Constraining the Progenitor Scenarios in Type Ia Supernovae (Kim et al. 2025)

Abstract 
The analytical model of Timmes et al. (2003) found that the intrinsic variation in the initial metallicity of the Type Ia supernova (SN Ia) progenitor stars (Zprogenitor) translates into a 25% variation in 

the 56Ni mass synthesized and, therefore,∼0.2 mag difference in the observed peak luminosity of SNe Ia. Previous observational studies used the currently-observed global gas-phase metallicity of host 
galaxies, instead of Zprogenitor used in the model, and showed a higher scatter in the 56Ni mass measurements compared to the model prediction. In this poster, I will present our results based on the 
Zprogenitor of 34 normal SNe Ia. To cover the observed 56Ni mass range, we employ recent SN Ia explosion models with various configurations. In particular, we find that comparing our sample with 
SN Ia explosion models on the Zprogenitor-56Ni mass diagram allows us to constrain the progenitor scenarios, such as white dwarf mass and explosion mechanism. 
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We used 34 total metallicity of 
the birth environments of the 
normal SN Ia progenitor stars 
determined by Kim et al. 2024b, 
considering that those are 
Zprogenitor.

Role of a/Fe  
in the SN Ia explosion?
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