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Questions remain about the link between the progenitor, the

explosion type and the resulting outcome of stellar collapse.

Some CC SNe have known progenitors from pre-explosion

images.

There is a lack of observed high mass progenitors (M > 18 M   )

(see figure at right), in conflict with theoretical models.

Aim - better understand which stars produce observable SNe 
 by  studying SNRs.

The mass distribution of the previously
classified LMC CC SNRs. The size of
the marker corresponds to the
likelihood that the SNR was formed by
a progenitor of mass 8 - 12.5,               
 12,5 - 21.5 and >21.5.M    ,  with larger
markers indicating a higher probability.

Evidence for high mass CC

progenitors 

The cumulative progenitor mass distribution for
the Small Magellanic Cloud (SMC) (Auchettl et
al. 2018.) and LMC SNRs.
 
The LMC CC progenitor mass distribution is 
 similar to a Salpeter IMF, consistent with that

of the SMC, and shallower than that of M31

and M33. This implies that the LMC and SMC

are associated with more massive stars than

M31 and M33. 

Placing Progenitor Constraints on the Supernova Remnant Population of the Large Magellanic Cloud

Supernova Remnants (SNRs)
are the long-lived structures
that are left over when
massive stars die.
The Large Magellanic Cloud

(LMC) is ideal for studying SNRs 

Nearby (~ 50 kpc, Pietrzyniski et

al. 2013)

Near face-on orientation (van de

Marel and Kallivayalil 2014)  

62 confirmed LMC SNRs
24 have a secured supernova
(SN) type

Core Collapse (CC) remnants
are associated with recent
vigorous Star Formation (SF).
Type Ia remnants are found in
both star-forming  and
quiescent environments
(Badenes  et al. 2009). 

Using the local SFR around each

remnant,  we can place
constraints on the SN type and
CC progenitor mass. 
SFHs are from Harris and

Zaritsky (2009) and were

constructed using multiband

photometry of 20 million LMC

stars.

Despite the lack of high mass CC progenitors suggested from pre-explosion

observations, SNRs provide evidence that high mass stars can indeed
produce successful CC explosions.  
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SFH plots for each LMC remnant were used to calculate:

The probabilities for CC vs Ia explosions, and

CC progenitor mass distribution 

Hα map of the LMC with markers
indicating the locations and
suggested SN type of the SNR
population. 

The initial mass of detected
progenitor stars, indicated by the
red squares with error bars. The
curves are cumulative Initial Mass
Functions (IMFs) with different
minimum and maximum masses.
Note the lack of high mass

progenitor observations.  (Smartt
2015)

The LMC Star Formation Rate (SFR ) as a function of time in four
metallicity bins. The solid black line represents the total SFR, and the
grey shaded region indicates the uncertainty in this value. 

The SFR in the region
around SN1987a, a
secured CC remnant. 
 Shows  recent, vigorous
SF.

The SFR in the region
around SNR 0509-67.5,  a
secured type Ia remnant.
Little SF in the past 200
Myr.

The SFR in the region
around N103B, a secured
type Ia remnant. Both
recent and earlier SF. The
SN type is not always
clear from the SFH for
type Ia remnants.
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Missing High Mass CC Progenitors? The LMC and its SNRs 

The Star Formation History (SFH) of the LMC 

Local SFHs around Individual SNRs Preliminary Results
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