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In this work we utilise a Vlasov Hybrid Simulation code to simulate VLF chorus as observed on the Cluster satellite. The code is essentially the same code used to simulate individual triggered VLF emissions, but modified in a number of respects. Firstly for the parameters we shall be using resonant particles are mildly relativistic and thus relativistic equations of motion are employed. Secondly the ambient distribution function must be carefully chosen. We utilise a multiple bimaxwellian form with a graduated ‘step’ in parallel velocity. This related to theoretical studies by Trakhtengerts et al on stepped distribution functions being an important factor in chorus/triggered emissions. This serves to provide a linear growth rate which is in the form of a peak centred at the start or triggering frequency, and which falls off markedly with increasing frequency. The triggering agency is either random broadband noise (within the simulation bandwidth) or more commonly a supposed PLHR line.

We take specific observations from Cluster, in which wave amplitude (max) is ~200pT and ambient density ~2/cc. The code successfully reproduces chorus elements in succession with the right sweep rate ~10kHz/s. As frequency rises each element runs out of power and terminates naturally. The code then resets to the triggering frequency and the next element is consistently and reliably generated from the small initiating signal. Observed separations are of the right order ~200ms, but arguably not all the necessary physics is present in the code. In reality the next element will start to develop as soon as the frequency of the last element is out of non linear interaction range of the triggering signal (about 2 trapping frequencies ~ 400Hz). In the code the next element is not grown until the last has terminated. 

A large number of runs have been made, both relativistic and non relativistic, with ambient densities up to 20/cc. It is concluded that these simulations give a better insight into the mechanisms behind generation of VLF chorus.

