
Table 1: Physical data, taken from JPL database:  
http://ssd.jpl.nasa.gov. Rref is the reference equatorial radius in 
respect to the measured gravitational harmonics J2 and J4, and a is 
the equatorial radius.  

 Parameter Uranus Neptune 
Rotation period 
(h) 

17.24 16.11 

GM (km3 s-2) 5,793,964 ± 6 6,835,100±10 
Rref (km) 26,200 25,225 
J2 (×106) 3341.29 ± 0.72 3408.43 ± 4.5 
J4 (×106) -30.44 ± 1.02 24,764 ± 15 

a (km) 25,559 ± 4 24,764 ± 15 

                                             SiO2                                                H2O 

Case I: Uranus   X=0.181; Y=0.0616; Z=0.757 
Case I: Neptune X=0.181; Y=0.0615; Z=0.758 

    X=0.0848; Y=0.0288; Z=0.886 
    X=0.0795; Y=0.0270; Z=0.893 

Case II: Uranus   X=0.164; Y=0.0556; Z=0.781 
Case II: Neptune X=0.175; Y=0.0694; Z=0.766 

    X=0.0641; Y=0.0218; Z=0.914 
    X=0.0719; Y=0.0244; Z=0.904 

The internal structures and compositions of Uranus and Neptune are not well constrained. We suggest that the relatively large error bars on the gravitational 
coefficients as well as the uncertainty in rotation period and flattening result in a fairly large range of possible solutions.  
While Uranus and Neptune are similar in mass (~ 14.5 and 17.1 M⊕ , respectively) they differ in other physical properties such as thermal emission, obliquity, and 
atmospheric enrichment. We present new interior models of Uranus and Neptune ; using the Voyager 2 rotation periods it is found that the major difference 
between Uranus and Neptune in terms of internal structure is that Neptune requires a non-solar envelope, while Uranus is best matched with an envelope of solar 
composition. We also find that is possible to fit the gravitational moments of the planets without sharp compositional transitions (i.e. density discontinuities). 
However, when the uncertainty in rotation period and flattening of the planets is included, the derived internal structures of Uranus and Neptune can differ 
substantially. We suggest that Uranus and Neptune may not be "twin planets", and that it is possible that each planet represents a different “class” of planets in 
this mass range in terms of composition, internal structure, and possibly, formation mechanism. 


