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Origin of seemingly random signals obtained from a magnetically confined plasma is of interest 

to fusion development because of its relevance to turbulent transport degrading confinement 

performance. Several methods have been developed and applied to various time-series data 

obtained from various magnetic systems except for a mirror system to investigate nature of 

chaotic or stochastic signals. This study aims to clarify the complexity of a mirror-field 

confined plasma and discriminate the complexity of ions interacted with waves and fluctuations. 

The data was taken from a hot collisionless plasma generated in the GAMMA 10/PDX tandem 

mirror device with good separated measurement of ions. Since ions with enough energy 

seldomly meet collisions with plasma, dynamics of such ions would have better sign of 

interacted waves. In addition, open-field system like a mirror field offers better environment for 

ion measurement than closed system.  

In the GAMMA 10 central cell, when ion pressure perpendicular to a field line is 

significantly increased by applying ICRF waves, an unstable Alfvén wave called as AIC wave 

appears to relax the excessive ion pressure anisotropy. At the same time, high flux of 

high–energy ions is measured at the machine end by several ion detectors, indicating 

pitch-angle scattering of trapped ions due to interactions with the waves. It is found that 

Jensen-Shannon complexity increases when such scattered ions dominate the high-energy ion 

flux signal while normal ion saturation currents measured at the edge of the confined plasma 

does not show any difference in complexity. Density fluctuation of the confined plasma 

measured using a reflectometer shows deterministic chaos rather than stochastic process, which 

is indicated by Complexity-Entropy map and also by its exponential power spectrum. In 

addition, a clear radial variation is found in the complexity of reflectometer data, which would 

help to clarify the complex nature exhibited in a high-temperature plasma confinement system.  
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