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Age-dating nearby stellar populations: one way to constrain the progenitor masses of CCSN

* Theory predicts that single stars above ~ 8 M, collapses, but in » Age distribution for 94 SNRs in M31 and M33
general we don’t know which ones actually explode” galaxies. This image clearly shows a minimum age,
maximum age, and slope of the distribution.
» |t is difficult to constrain these stars: only ~ 70 supernova (SN) (0
progenitor have direct images L - °
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* By age-dating the surrounding stellar populations in the vicinity -G
of the SN explosion we can infer the progenitor mass associated S T, W
with that age ¢ o
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i Supernova remnants
" 306} (SNRs) as SN tracers, ol e
ol S04 since they are detectable (Diaz-Rodriguez et al. 2018)
E X
| ol Go2f i for ~ 10% yr. Hence, we _ | | |
ol ool o] nave the potential to find Ourl primary goal is to %O”Str%'l,” which ?tars
0 1 2. 4 s E 0 0 2 @ ok hundreds of progenitor explode and constrain the predictions o
(Jennings et al. 2014) Masses COI’G-CO”apSG SN

Infer progenitor mass distribution from star formation histories (SFHS)

Goal: Calculate the progenitor mass distribution ¢ In Diaz-Rodriguez et al. 2018 we infer the progenitor mass distribution given a

(tnins Tnax. B) 9iven the observed color- set of SFHs
magnitude diagrams (CMD) for the regions

surrounding the SNRs or SNe
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(Diaz-Rodriguez et al. 2019 in prep) no000s |
(Diaz-Rodriguez et al. 2018) L“' ]
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H OW : 0.000000 10
 We first derive the SFH from the color-

magnitude diagram for each field using | | |
Match * [he next phase, Is to connect the previous two steps into one so that we may

— infer the progenitor mass distribution given a set of CMDs (see Goal) (Diaz-
P ( 1 l I ; Rodriguez et al. 2019 in prep)
(I\/Iatcﬁ, Dolphin A. 2013)
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* [ncludes Monte Carlo test of this whole process

Tighter constraints for the minimum mass, maximum mass, and slope of the mass distribution

M31 and M33 Future:
Marginalized Parameters:
e Assumptions in our mappin Lo 4 Mase Faren
_ 2.5 ! Mapped Mass Parameters : -
e Ef°03.i§8§1§§m ? PRINS | M. -7 331002 AZ@ . In.fer. prqgemtor mass
| | Mgz > 59 Mo distribution for ~300 of
T » Single star evolution | alpha = =2.96 5 SNRs in M83
= (Padova Models) z “i ‘
5 5 e . A C L .
ool * Specitic metallicity (solar) = - Compare distribution
S| « Specific parameters such < N with CCSNe simulations
- as overshoot ~F
N} :
o® — o~ * Include binary effects
$ ) G S | DU | TN M, = 7.337055 Mg » L on the model
I R RS : K
tnin(Myrs)  toae (Myrs) 16 Mmaw > 59 M@
. . . 0.45
Bayesian inference for 94 SNRs in M31 | alpha = —2.967 5-

and M33 (Diaz-Rodriguez et al. 2018)



