
Electron radiation belt
“Electron radiation belts can change 
dramatically in a few seconds or 
slowly over years. Important issues 
in understanding such changes are: 
1. What is the source of electrons in 

the radiation belts?
2. How important is radial diffusion 

compared to other radial 
transport mechanisms?

3. What are the detailed changes in 
the magnetosphere that produce 
radial diffusion?

4. Why is the response of the 
electron radiation belt to changes 
in the solar wind different from 
that of substorms and of the ring 
current?

5. Are processes other than radial 
transport, such as wave-particle 
interactions, important in 
energizing electrons in the 
radiation belts?”

- Li and Temerin, The Electron 
Radiation Belt, SSR, 2001

Baker et al., Nature, 2014



How to observe?
In Situ – Two spacecraft Van Allan Probe 
mission

Remote sensing!  Electron radiation 
belt produces synchroton radiation, 
but for Earth the emission is blocked 
by the ionosphere and can only be 
seen in space



Jupiter at 127-172 MHz with VLA



Our work

• A lunar array seems perfect for this
• A near side array would always face Earth

• Figure out time and spatial resolution for imaging 
Earth’s radiation belt needed to understand global 
dynamics of belts
• Develop model of emission power as a function of 

frequency and location by combining magnetic field 
model with typical electron fluxes and energies from 
Van Allan Probes
• Generate requirements for array sensitivity and size 

and see how compares with needs for other science 
goals


