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NASA, ESA, CSA, STScI 
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Helled 2025
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Helled 2025
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Militzer and Hubbard 2024

Jupiter



E
rs

te
llt d

u
rc

h
 V

o
rla

g
e

n
b

a
u

e
r.c

h

University of Zurich

• How can we find such models for more complex interiors?
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• How can we find such models for more complex interiors?

• We need to relax assumptions!
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Empirical approach to interior modelling

• How can we find such models for more complex interiors?

• We need to relax assumptions!
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Empirical approach to interior modelling

Minimalist
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Empirical approach to interior modelling: Minimalist
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Empirical approach to interior modelling: Minimalist

14/01/2026Icy or rocky? Convective or stable? New interior models of Uranus and Neptune - Luca Morf 12

Wirth, Morf, and Helled 2025



E
rs

te
llt d

u
rc

h
 V

o
rla

g
e

n
b

a
u

e
r.c

h

University of Zurich

Empirical approach to interior modelling: Minimalist
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Boundary between layers 
dominated by H-He and 

layers dominated by 
metals?
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Empirical approach to interior modelling

Minimalist Self-consistent
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Empirical approach to interior modelling: Self-consistent
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Empirical approach to interior modelling: Self-consistent
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water-dominated, stable rock-dominated, convective
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Empirical approach to interior modelling: Self-consistent
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Exoplanets
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NASA, ATG Europe
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K2-18b
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K2-18b
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Pure adiabats

Morf and Helled 2026, in prep.
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K2-18b
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Pure adiabats Composition gradients

Morf and Helled 2026, in prep.
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Conclusions

• Agnosticism allows for more accurate constraints

• Uranus and Neptune could be rocky

• Model assumptions dominate over physical constraints for exoplanet interior modelling
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