
• First time determination of Chandler Wobble (CW) of a solar system body other than the Earth 
→CW is a rotation normal mode (describes a rotational motion of the mantle) 
→continuously excited by the atmosphere (most likely mechanism) 
→decay time between 7-63 years (Earth 28-299 years) 
→amplitude on surface ~10 cm, period=206.9d, and  QCW=40-350 (Earth: 433.d, QCW=74-789) 

• Updated precession rate 
→MOI=0.36340±0.00006 (2016: MOI=0.3638±0.0001) (RISE paper MOI=0.3637±0.0001) 

• Updated value of semi-diurnal solar tidal Love number 
slightly larger than 2016 value mainly because of updated atmospheric correction 
→k2=0.174±0.008 (2016: k2=0.169±0.006)

Consequences of updated geodesy data on interior structure models
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Key Points: 

x For the first time, the Chandler wobble has been detected for a solar system body 
other than the Earth 

x The Chandler wobble is visible in the tracking data from two Mars orbiting spacecraft 

x The Chandler wobble significantly improves our understanding of the long period 
behavior of the mantle rheology 
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Consequences of updated geodesy data on interior structure models
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Chandler Wobble and rheology Effect of k2 on core radius Effect of MOI and k2 on crust
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• core radius 1750-1880km 
⇒slightly larger core radius than with 
2016 value

• MOI⇒Taylor composition only 
possible for hot mantles and thick 
crusts  

• MOI and k2 favor thick crust for (TAY, 
LF, EH45) compositions except 
Yoshizaki (YO)

Cr
us

t t
hi

ck
ne

ss
-d

en
sit

y 

M
.W

. 2
02

0

• almost no constraint on core radius 
(CW period depends on mantle m.o.i. 
and k2 but effects are opposing) 

• strong dependence on mantle non-
elasticity 

• constraints long period (~200d) 
dependency of mantle rheology 


