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Diffuse aurorae, which are naturally occurring phenomena without discernible patterns or structures, are 
commonly observed at various planets in our solar system. Since diffuse auroral precipitation provides an 
important source of energy input into planetary atmosphere and leads to enhanced ionization and chemical 
changes, it is critical to understand the origin of diffuse aurora. Although diffuse aurora is generally known to be 
excited by downward-streaming electrons into the upper atmosphere, identifying the driver of the electron 
precipitation has been a long-standing problem. 
 
Prof. Richard Thorne made novel contributions to reveal the origin of diffuse aurora at Earth and Jupiter, by taking 
full advantage of multi-satellite observations, theory, and modeling. One of the major findings by Prof. Richard 
Thorne and his team is that Earth’s diffuse aurora is generated by precipitation of energetic electrons due to pitch 
angle scattering primarily driven by chorus waves at L < 8 and electrostatic electron cyclotron harmonic waves at 
L > 8 [1].  At Jupiter, Prof. Thorne and his coworkers suggested that diffuse auroral emissions are caused by pitch 
angle scattering of energetic electrons that are trapped in the Jovian magnetosphere [2, 3]. 
 
In this presentation, we will summarize some of the early work and contributions of Prof. Richard Thorne 
regarding the origin of diffuse aurora at Earth and Jupiter, as well as discuss the recent advances in understanding 
the origin of diffuse aurora at Earth and Jupiter based on multi-satellite observations (THEMIS, Van Allen Probes, 
Juno, etc.), theory, and modeling. Furthermore, I will share my personal experience with Prof. Richard Thorne, 
who was an incredible mentor, colleague, and friend.  
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