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What I think dynamo models should reflect! 
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University of Liverpool 

ÅNon-symmetry of fields of Uranus and Neptune 

ÅMagnetic field and secular variation of Jupiter 

ÅGeomagnetic secular variation spectrum 

ÅStable stratification and waves at the top of the Core 

ÅPalaeointensity and inner core nucleation 

 



A Simple Picture 

Fine for outreach and many external field studies 
Not fine for internal studies 

Dipole field variation 



Power Spectra 

Important constraint, but not everything 
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Uranus and Neptune Surface Fields 

ω Very un-Earth-like ς not dipolar even at surface 

ω Very different kind of field structure ς differences in  

ςElectrical conductivity?  

ςDynamical regime? 

ςEnergetics? 

Uranus Neptune 



Neptune field model range 

ÅThree different models of 
surface field of Neptune 

ÅAll three models fit the data 

ÅDecision for the modeller: 
ïMore complex model fits 

the data better, but is this 
detail required? 

ïSimpler model fits well 
enough 

ïSeek trade-off between 
explaining data and 
complexity 



Dynamo model interpretation 
Comparison with observations 
not straightforward 
ÅExample: 
ïTruncate to common degree 
ïCompare structure of field 

models from observations, 
dynamo 

ïSimilar complexity, power 
structure 

ÅBut ς problem with too much 
symmetry 

ÅTruncation losing information 
Solution ς synthesise data from 
a dynamo model ς invert and 
then compare 

Uranus 

Neptune 

Dynamo 
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ÅOver 30 years of data from Pioneer 

to Galileo 

ÅDipole SV optimal model 0.042% yr-1 

(Earth ~ 0.06% yr-1) 

ÅTime variation 

not required ï 

improvement in 

model better 

than increased 

spatial complexity 

(Models of Victoria 

     Ridley) 
 

 

 

Models of Jovian Field Change 



Jovian Flow Modelling 

ÅFrom SV models, can 

infer flow at top of core ï 

0.85RJ   

ÅRequire detailed flow 

structure to explain SV 

ÅCannot result from 

rotation alone 



New Jupiter Missions 

Juno and JUICE 


