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“Deep	  /me”	  &	  the	  “old	  fashioned”	  
inner	  core	  



Velocity	  hemispheres	  
•  Body	  waves	  
•  Normal	  modes	  	  

Deuss,	  Irving	  &	  Woodhouse,	  Science,	  2010	  
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Possible	  sources	  of	  hemispherical	  
differences?	  

Not	  Temperature:	   Not	  [Light	  element]:	  
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Geodynamics	  to	  the	  rescue!	  



Monnereau	  et	  al,	  Science,	  
2010	  
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Transla/on	  

Slow	   Fast	  

Monnereau	  et	  al,	  Science,	  2010	  



Force	  balance	  of	  the	  inner	  core�

104	  m	  



Monnereau	  et	  al,	  Science,	  2010	  

Transla/on	  model	  fits	  PKiKP-‐PKIKP	  differen/al	  
travel	  /mes	  in	  Monnereau	  et	  al,	  2010	  



But	  the	  boundaries	  are	  sharp…?	  

Waszek	  &	  Deuss,	  JGR,	  2012	  



Age	  of	  the	  transla/ng	  inner	  core	  
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Vp	  in	  the	  transla/ng	  inner	  core	  
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Sharp	  boundaries	  seem	  OK!	  

Q	  =	  300	  	  

Q	  =	  150	  	  

Seismic	  data	  figure	  from	  Waszek	  &	  Deuss,	  JGR,	  2012	  



Examining	  the	  inner	  core	  boundary	  	  



Real	  data	  –	  PKiKP	  &	  PKIKP	  



Further	  work	  

•  Look	  at	  mel/ng	  and	  freezing	  regions	  with	  PKP-‐
Cdiff	  

•  Build	  a	  differen/al	  travel	  /me	  data	  set	  that	  
samples	  a	  range	  of	  depths	  and	  loca/ons	  in	  the	  
inner	  core	  (PKiKP-‐PKIKP,	  P’P’bc-‐P’P’df,	  PKP-‐
PKIKP)	  	  

•  Consider	  a[enua/on,	  dispersion,	  sca[er	  and	  
anisotropy	  in	  more	  detail.	  

•  Worry	  more	  about	  the	  innermost	  inner	  core.	  



Conclusions	  

•  Sharp	   hemisphere	   boundaries	   seem	   to	   be	  
rela/vely	  compa/ble	  with	  transla/on	  

•  For	  a	  simple	  model	  of	  grain	  size	  evolu/on	  over	  
/me	   we	   can	   produce	   shallow	   hemispheres	  
with	  appropriate	  VP	  and	  QP.	  

•  This	  may	  be	  compa/ble	  with	  anisotropy	  in	  the	  
younger	  hemisphere.	  
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Q	  inversion	  with	  a	  sca[ering	  model:	  Note	  signature	  of	  
inner	  inner	  core	  at	  radius	  500-‐600	  km	  

Cormier	  &	  Li,	  JGR,	  2002	  





Anisotropy	  


