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THEORY OF ELECTRON COOLING
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* The E-fields associated with friction must be carefully identified Considered profons and Au™7ions
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-- fields from distribution of e’s perturbed by the presence of the ion with different inferaction fimes in the cooler =
— forsmall vV, dF,(V)/dV =27 ng mgre C? Ty =
bulk fields friction statistical fluctuations — atlarge V, F,= 21T 72 Ne Mg (re C2 )2 JAVZ: i“: 5000l
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E(@1,t) =(E°)# t) + (AE)Y(#,U,t) + ETY(#, U, t) (1.1) Wit ho dependence on i

— for a given T,;, peak friction force scales as 74/3
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* Friction force must be calculated along the ion trajectory:
* For Tint < Tpigsma QN small-fo-moderate Vi,

(1.2) Fi(Vions) INnCcreases with interaction tfime,
while the large-V tail is independent of T,
* Fy(Vions) 1s linearin ng by construction

-- bulk forces are removed by subtracting force from unperturbed e”'s . Thermal effects are computed via convolution of
Fi(Vions) With warm longitudinal electron distribution

F = —ze(AEY#, T, t)

- o

F=7(t),7(t)=0
-- we do this numerically for each individual ion-electron interaction

Gyrokinetic Averaging Yields 1D Nonlinear e- Oscillations

« Hamilfonian perturbation theory for single ion & e-
— unperturbed motion: driffing ion and magnetized e-
— primary assumption: D (impact parameter) >>r, (Larmor radius)

—F”(eV/m)
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