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 you need to understand what you are doing…
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Nebula Hypothesis

Proposal by P.S. Laplace
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disks are complex



protoplanetary disk with 
spiral arms



Star formation in the CMZ
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Galaxy have spiral arms
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Zoom out: The disk is not isolated

Suspected 
perturber ?
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Flyby-induced spirals
Scanning the parameter space (D’Onghia, E. et 2010) Simulation using Phantom code

Lu, Li et al. 2022 Nature AstronomyFind the parameters and simulations



Isolated Perturbed

Proposed by many theoretical studies,  
e.g. Pfalzner et al. Cuello et al.   Nebula hypothesis



Isolated Perturbed

Proposed by many theoretical studies,  
e.g. Pfalzner et al. Cuello et al.   1000+ papers



Stellar encounters are relevant
Reason 1: Planetary systems are Enormous (compared to stars)

Reason 2: Stars are born in hierarchies

Karl et al, 2018, Gravity collaboration Lu, Li et al. 2022 Nature Astronomy

Sometime ago

Remove of gas 
Formation of jupiter 
some binaries 


