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We use the BATS-R-US multispecies MHD code [3,4], 
which has been extensively applied to studies of 
solar system planets (e.g. Venus, Earth, and Mars) 
and rocky exoplanets [5], including Proxima 
Centauri b (PCb) [6].

A rocky planet is considered habitable if it can 
retain an atmosphere capable of sustaining liquid 
water on its surface over long timescales. However, 
atmospheric ions in the upper atmosphere are 
susceptible to non-thermal escape processes, 
particularly during periods of intense stellar 
activity. An intrinsic planetary magnetic field may 
mitigate this loss by shielding the upper atmosphere 
from direct interaction with the stellar wind, 
thereby enhancing atmospheric retention and improving 
the planet's prospects for long-term habitability.

In the process of magnetized stellar wind-planet 
interaction, the core induction effect allows a 
planet's conducting core to generate additional 
magnetic fields. This effect has been studied at 
Mercury [1,2], which possesses a large conducting 
core (~80% of the planetary radius). Could the core 
induction effect protect the atmospheres of close-in 
rocky exoplanets with large conducting cores?
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Preliminary results indicate that the 
planet with the largest conducting core 
exhibits the lowest atmospheric ion 
escape rate. This result signifies that 
planets with larger conducting cores 
may have better prospects for 
habitability.

Beyond the core induction effect, 
planets with larger cores are also more 
massive than planets with the same 
radius and smaller cores. Planetary 
mass positively correlates with escape 
velocity—the heavier the planet, the 
higher its escape velocity. Combined 
with the core induction effect, this 
relationship amplifies the trend 
between core size and ion escape rate.

Going forward, we will continue running 
the simulations to ensure they have 
reached a steady state.
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*Gravity + induction effect: 
planet mass and atmospheric 
scale height calculated more 
self-consistently with core 
size.

n = 4245 cm-3

T = 10.0e5 K

v = (-1937.5, 6.7, -13.0) km/s

B = (0,23. 0, -194.3) nT
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Induction effect only: 
planets all have the same 
mass and scale height.
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