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Continuous Gravitational Waves from 
Neutron Stars Mountains
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Analogies from Solar System Planets and 
Moons
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2. Large Scale Asymmetries

Credit: NASA



2. Large Scale Asymmetries

Credit: NASA



3. Scars
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4. Anisotropies 

Accretion torque 
balance and 
limiting spin
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Accretion torque 
balance

Minimum 
ellipticity in ms
pulsars

• G. Ushomirsky, C. Cutler, and L. Bildsten, Deformations of Accreting Neutron Star Crusts and Gravitational
Wave Emission, Mon. Notices Royal Astron. Soc. 319, 902 (2000).

• G. Woan, M. D. Pitkin, B. Haskell, D. I. Jones, and P. D. Lasky, Evidence for a Minimum Ellipticity in Millisecond
Pulsars, ApJ Lett. 863, L40 (2018).



Conclusions
• Detectable NS mountains are non-axisymmetrical, large scale, and long 

lived deformations on NS crust
• The maximum ellipticity for a canonical NS is a few times 10-6
• Solar System bodies and their mountains give us ‘ground truths’ that 

support the existence of detectable neutron star mountains
• The braking index for gravitational radiation of mountains is not 

necessairly 5
• Macroscopic anisotropy on the crust of rapidly spinning NS can give rise 

to interesting ellipticities that can explain both accretion torque balance 
and minimum ellipticity, and that can be detected in the near future


