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We present estimations of dipolar magnetic moments for terrestrial exoplanets 
using the Olson & Christiansen (2006) scaling law and assuming their interior 
structure is similar to Earth. We find that the dipolar moment of fast rotating 
planets (where the Coriolis force dominates convection in the core), may 
amount up to ~80 times the magnetic moment of Earth, M_Earth, for at least 
part of the planets' lifetime. For very slow rotating planets (where the force of 
inertia dominates), the dipolar magnetic moment only reaches up to ~1.5 
M_Earth. Applying our calculations to currently confirmed rocky exoplanets, 
we find that CoRoT-7b, Kepler-10b and 55 Cnc e can sustain dynamos up to 
~ 18, 15 and 13 M_Earth, respectively. Our results also indicate that the 
magnetic moment of rocky exoplanets not only depends on their rotation rate, 
but also on their formation history, thermal state, age and composition, as well 
as the geometry of the field. These results apply to all rocky planets, but have 
important implications for the particular case of exoplanets in the Habitable 
Zone of M-dwarfs.  

Submission history
From: Mercedes Lopez-Morales [view email]  

[v1] Thu, 14 Jul 2011 12:42:57 GMT (373kb)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact. 

Download:
● PDF only 

Current browse context:
astro-ph.EP 
< prev | next > 
new | recent | 1107

Change to browse by:
astro-ph  

References & Citations
● INSPIRE HEP

(refers to | cited by) 
● NASA ADS 

1 blog link(what is this?) 

Bookmark(what is this?) 

         

 

Comments: 4 pages, 1 figure, to appear in the Origins 2011 ISSOL & IAU 
Meeting Conference Proceedings, Montpellier, France, July 3-8 
2011

Subjects: Earth and Planetary Astrophysics (astro-ph.EP)
Cite as: arXiv:1107.2804 [astro-ph.EP]
  (or arXiv:1107.2804v1 [astro-ph.EP] for this version)

We gratefully acknowledge support from
the Simons Foundation

and member institutions 

(Help | Advanced search)

    

Search or Article-id

All papers Go!


