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Flash ionisation features : overview

Massive Star progenitor

Ionisation of the CSM

Emission of the highly ionised species 

1

Core Collapse

Shock wavefront

2

Supernova expansion

3

3

2 weeks before peak

CSM



The Zwicky Transient Facility

P48 
P60

P200

High cadence multi band survey of the northern sky
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Looking for young SNe

Initiation of early follow up
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Alert passes filter

> Custom filter on the alert distribution platform to 
catch supernovae in their infancy


> Once an alert satisfies our criteria (e.g. 
photometry indicative of hot event, fast rise) we 
initiate rapid follow up


> We have several projects which need early 
spectroscopy and UV photometry (see Ido’s talk 
tomorrow! )
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Sample summary

28 Real Infant SNe of Type II

Explosion time estimation
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Spectroscopically defined subsample: <2 days



HeII emission line(1)

(1) : Indicative of flash ionisation features 

He II 4686Å

H    6563Å

Identification of FIF

No evidence of flash ionisation features
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0.0

0.2

0.4

0.6

0.8

1.0

F l
[A

.U
.]

+0.1407 d
P60+SEDm

SN2018grf

HH
eI

I

4000 4500 5000 5500 6000 6500
Wavelength, Rest frame [Å]
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6 Flash candidates
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2 dubious flash candidates
> Model of BB+Lines (+Bump)


> Not conclusive, but structure occurred in several candidates
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> The majority of SNe II progenitors are embedded 
in CSM, this implies that they undergo mass loss 
prior to explosion 


> Studies in previous surveys (e.g. PTF+iPTF ) also 
predicted such a fraction, but we today have the 
means to achieve a systematic study within a well 
defined sample


> Future work wi l l a im towards a fu l ler 
characterisation of flash features

Fraction of flash features



Towards new studies

Systematic Infant Supernovae detection Rigorous sample definition

> What are the different chemical compositions ? 

> How common are flash features ?  

> Duration of flash features ?   

> 30% (~ 50 %)

Theoretical work initiated  

(e.g.Jose Groh)

According to CSM extension? 
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https://arxiv.org/abs/2008.09986

Paper on ArXiv !

https://arxiv.org/abs/2008.09986


Conclusion

FIF identification with HeII

-> Indicative of CSM

28 Real Infant SNe-II
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0.308  p  0.833

at 95% confidence

0.235  p  0.885

at 99% confidence

Majority of SNe II progenitors show flash features

> Elevated mass-loss prior to explosion are 
common


> Today’s new surveys now allow for such 
systematic search : opening for new questions and 
theoretical work
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