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The linear effects of core plasma on the excitation of 

Alfvenic modes with frequencies below that of 

Beta-induced Alfven Eigenmodes (BAEs) are examined 

within the framework of the Generalized fishbone-like 

dispersion relation (GFLDR).
[1]

 This equation depicts a 

unifying picture for various Alfvenic fluctuations, as well 

as energetic particle continuum modes. Kinetic treatment 

of the circulating
[2]

 and trapped particles
[3]

 bounce and 

precessional motion is applied to properly describe these 

low frequency fluctuations. The formalism of the GFLDR 

contains all the necessary ingredients to determine the 

dynamics of these modes, and explain experimental 

results. To identify the modes, aside from the frequency 

and damping rate, their polarization is also considered. 

Beta-induced Alfven Acoustic Eigenmodes (BAAEs)
[4] 

with mixed Alfvenic and acoustic polarization and 

frequency of the order of thermal ions periodic motion 

exist in this gap, but are shown to be heavily damped by 

the thermal ions and parallel electric field.
[5,6]

 The 

energetic particles are not efficient in resonantly driving 

the BAAEs
[7]

. These modes are, however coupled to the 

Kinetic Ballooning Modes (KBMs)
[1]

 via the ion 

diamagnetic frequency     , which significantly 

decreases their damping rate. For large values of the 

diamagnetic frequency and ion temperature gradient the 

BAAEs cross the stability threshold, opening the 

possibility for non-resonant excitation by energetic 

particles, or precessional resonant excitation by thermal 

ions (or electrons). These effects, however will 

significantly alter the polarization of both the BAAEs and 

KBMs.
[6]

  

For small values of the diamagnetic frequency, the KBMs 

have a significantly lower damping rate and a frequency 

close to the diamagnetic frequency. This changes for 

higher              values, where the damping rate is 

growing with the ion temperature and     , due to the 

coupling of the KBM to the BAE
[2]

 and BAAE.
[6]

  

Non-resonant effects of the background (or hot) plasma 

can provide enough drive to destabilize Low Frequency 

Modes (LFMs), as reactive instability
[8]

, where the mode 

frequency is not determined by particle resonances, but by 

the thermal plasma diamagnetic frequency. A number of 

experiments
[8]

 have shown these LFMs appearing near the 

minimum of the safety factor q of a reversed shear 

scenario in a ‘Christmas lights’ pattern, due to the time 

evolution of q, which passes through several rational 

numbers. The LFMs are driven by high thermal electron 

temperature and they also resonantly interact with the 

precessional motion of the trapped thermal particles. 
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