
A simplified explanation of how 
to get unstable spirals

The full derivation can be found in Section 3 and Appendix A-C of our paper.  

Related theoretical discussion can also be found in Lin (2015; arXiv:1502.02662) 
and Lee et al (2019; arXiv:1811.11758)

https://ui.adsabs.harvard.edu/link_gateway/2015MNRAS.448.3806L/arxiv:1502.02662
https://ui.adsabs.harvard.edu/link_gateway/2019ApJ...872..184L/arxiv:1811.11758
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Fast disk cooling drives the growth of spiral eccentric modes

 

The four operators are :

Gravity from the axisymmetric 
background:
Does not change the local AMD

Mutual gravity between the eccentric rings:
Does not change the total AMD

The self-gravity term does not cause 
mode instability
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The four operators are :

Dispersive eccentricity propagation:
Does not change the total AMD inside our 
wave-trapping boundaries
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Fast disk cooling drives the growth of spiral eccentric modes

The four operators are :

As fluid material is perturbed, the 
background disk imposes its locally 
temperature to the perturbation. It can 
possibly lead to angular momentum 
exchange between the mode and the 
background.

This angular momentum exchange is also 
derived in Lin & Papaloizou (2011, 
arXiv:1103.5036)

https://ui.adsabs.harvard.edu/link_gateway/2011MNRAS.415.1445L/arxiv:1103.5036
https://ui.adsabs.harvard.edu/link_gateway/2011MNRAS.415.1445L/arxiv:1103.5036
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Final words:

Due to the angular momentum exchange with the mode, the 
(axisymmetric) background also need to rearrange its density 
profile. That is why rings can appear and how the instability 
saturates.

See Section 3.2 and Appendix D of our paper for details. 


