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Summary 

Ion acoustic waves driven by return current instability (RCI) have been observed 

• Return current instability was driven by a temperature gradient at the edge of the plasma 

• EPW Thomson scattering measurements of plasma conditions at multiple radial locations agree with 
predictions 

• RCI threshold is being investigated by comparing IAW growth rates 

Initial analysis show the threshold for the instability 
at δT≈0.012 
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Return Current Instability (RCI) is caused by a cold current returning to the hot 
region to neutralize the heat flux 
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Electrons appear to be drifting relative to the ions, enhancing fluctuations along 
the drift 

𝝀𝒆𝒊 
= 𝛁𝐥𝐧(𝐓𝐞)𝜹𝑻 = 𝝀𝒆𝒊 𝑳𝑻 
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Ion-acoustic wave Thomson-scattering was used to measure 
the wave amplitude as a function of temperature gradient 
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The temperature gradient and heat flux were controlled by varying the TS 
position radially 
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Ion-acoustic wave Thomson scattering shows waves driven by return current 
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Initial analysis show the threshold for the instability 
at δT≈0.012 
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Summary 

Ion acoustic waves driven by return current instability (RCI) have been observed 

• Return current instability was driven by a temperature gradient at the edge of the plasma 

• EPW Thomson scattering measurements of plasma conditions at multiple radial locations agree with 
predictions 

• RCI threshold is being investigated by comparing IAW growth rates 

Initial analysis show the threshold for the instability 
at δT≈0.012 
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