Simulating a planet inside
highly relativistic pulsar wind
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Experimental setup and parameters

e PLUTO RMHD module
e Spherical coordinates
e uniform external magnetic field in z-direction
e uniform pulsar wind in x-direction
e Simulation parameters:
SWSpeed SWMagTield SWDens SWTemp
lcm/s] |G] lg/cm?| [K]
Conductive 2.953%10"° 3.0 3.1X107"7 5.0x10%
Ferromagnetic | 2.953x10™ 3.0 2.6x107" 5.0%x10%

Aim: Determine if pulsar planet emission is visible to current radiotelescopes



Conductive Planet - Electromagnetic field
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Previous results at y = 2.0
7, i R. Mishra et. al. (2023)




Conductive Planet - Radiation
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Conductive planet - Shape of emitting regions
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Previous results R. Mishra et. al. (2023)




Conductive Planet - Radiation

(Da(750) (Db(250) (I)L(IOO) Y Pradi() Bp,max
mly mly mly W G

4885-10° | 4.396-10% | 2.748-10° | 5.798 | 1.05 - 10%° 3.6
5649-1072 | 5.084-107 | 3.177 20 | 7.08-10% [ 25-107°

a6 | LOERR, | Meerbal | oo First row: New results
MHz (750) (750) (750) S d - Results of

10.08 | YES YES | YES CCONETOW. RESULS O
0.007 NO NO NO Mishra et al. (2023) reanalyzed
with new cuts




Extra slide - Ferromagnetic Planet Alfvén Wave




Extra slide - Ferromagnetic Planet power output
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Extra slide - Wave analysis
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when varying parameters



Extra slide - Clearer view of Alfvén wings
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