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Numerical simulations of star-exoplanet interaction 2

In a direct analogy with solar system planets and exoplanets around main sequence stars, we performed 
simulations for planets around pulsars. Radio emission from aurora is proportional to the magnetic field, so 
the emission should be the largest for the pulsar planets! This is important when our instruments are barely 
reaching needed sensitivity for the known exoplanets. For pulsars, we set a challenge: it is observable!



-Referee informed us that Mottez & Heyvaerts (2011a,b) worked on planets around pulsars in the context of 
theory of electromagnetic interaction of stars and planets or small bodies. They extended the theory of 
Alfven wings to relativistic winds. Mostly-in fact all 15-citations from FRB community. The only other 
mention of pulsar planet aurora was in the abstract of a conference paper from 2017, just a scientific wish 
without any following:

3Previous works on the topic



4Art preceding science

In the EAS 2024 meeting in Cracow in July 2023, where Ruchi Mishra, who worked with us on the article, 
had a poster with our results, I met Alex Wolszczan and asked him what he thinks of our idea. He listened 
carefully and commented: “I did not come to such idea. Give numbers!” Exactly this is what we did in the 
paper, making a challenge to the observers. But there was an interesting twist to the story. Browsing for 
“pulsar planets aurora” for a content related to our published paper (Mishra et al., “Auroras on Planets 

Around Pulsars”, 2023, ApJ, 959, L13) I was stunned to find the following picture:

What astonished me was not only the beautiful picture, but the date: 2012. And, on closer inspection, an even 
earlier date, 2000, near its bottom left corner. I already told  you the timeline of the idea of such auroras, and 
this artist pictured it in 2000!? I could not leave it like this, and contacted the artist, Lynette Cook, asking if 

she just made it by analogy with Earth? She answered that she asked Alex Wolszczan back in 1999 about the 
scientific plausibility of the painting, and he suggested her to add an aurora! So,  he  did have, after all, an 

artistic idea of it, but it did not pass into the scientific work. Ours is the first where it is computed...25 years 
after the painting! Even the number of planets is correct, 3, not 4!
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