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Introduction
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Horsehead Nebula

NGC 4013 NGC 1999Thackeray’s Globules in IC 2944



Introduction
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Dust size ~ 100 nm


Carbon, silicon, magnesium, 

iron, and oxygen

Cosmic dust 

M78 



Aim
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Cosmic dust cycle


What is the mechanism of dust production at z>6? 

Environment: 
• high density


• low temperature


Stellar sources: 
• AGB stars


• SNe


Non-stellar sources: 
• grain growth in the ISM


• ?

Concentric shells of dust




Sample & methodology
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Dust Yield per star = Mdust/N(M0−M1)

Leśniewska&Michałowski 2019



Required dust yields per star at z>6
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Conclusion

1. AGB stars were not able to produce observed dust.  

2. SNe could produce dust efficiently as long as they do not destroy it by shocks.  

3. Non-stellar mechanism was responsible for dust presence:  

         - grain growth in the ISM.
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Thank You!
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