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Cartoon of inner core (as seen today) 
Innermost inner core first proposed by Miaki Ishii & Adam 

Dziewonsky; seems to be in increasing favor. 

I wish to focus on “isotropic” outer layer. 

                                  (Cartoon courtesy of John Hernlund) 



Phase diagram for laboratory work 
This “butterfly diagram” is a section of a ξ(T,p) surface 
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Braginsky’s 1963 picture 
Note: unlike the phase diagrams for laboratory 

experiments, this is a ξp plot, not a ξT plot 

Note also that core composition ξ0 is taken to be to the 

right of eutectic (b).  

fluid 

solid 



What happens when the alloy is 
moved through a chill.  

Left: slow cooling.  

Right: fast cooling, constitutional 
supercooling, formation of a mush. 
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Dendrite tips at the top of the mushy layer 



Chimneys (channels) within mushy layer 



A chimney 
From experiment of Nathanael Machicoane, Gilles Montagnac and Stephane Labrosse 

Photograph by John Hernlund 



Modeling a chimney 
Cf. Loper & Roberts, Studies in Appl Math. (2001) 



A plume rising from a chimney 



Many plumes rising from a mushy layer 

(Eltayeb & Loper, JFM, 1991) 



Two plumes 
from chimneys 
Note break up into blobs 

Note also solitary wave 

(From experiment of Nathanael 
Machicoane, Gilles Montagnac and 

Stephane Labrosse 
Photograph by John Hernlund} 







Layer at bottom of fluid core 
Gubbins, Masters and Nimmo, GJI (2008) 
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Kinetic energy in non-magnetic precession 







The End 
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