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Electron Chapman-Enskog-like (CEL)-DKE in NIMROD

> Assume f = fye + Fe with Fo = O(6°fue)

» Write CEL-DKE in the fluid frame (Ramos, Phys Plasmas 17,
082502 (2010)) using s = v/vge and & = v| /v variables:
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Spitzer thermalization problem using CEL approach.

> Test accuracy of electron/ion collisional energy exchange.
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Here accurate evaluation of e/i collision operator and its moment, G,
are needed:

and
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Drives in CEL-DKE can have complicated s-dependence.

» Collocation approach in speed:

> solve DKE at set of quadrature points in s,
> derivatives done using F =Y, F;L;(s)w(s) where
deW(S)L,'Lj = 5,J

» Most “drives" in CEL-DKE have simple form: polynomial-in-s
* exp(—s?):

suggests expansion F =Y, F;L;(s)exp(—s?).

» But, s-dependence in C(fye,f;) has large response at low s:

suggests expansion F = Y™} F;L(s)De0(s)
on domain s € [0, root(De0)].



Collisional energy and momentum exchange

> Large response in C(fye,f;) at low electron speed present in
functions De0(s) and Del(s).
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Here E(s;) and E'(s;) are the error function and its derivative and and

control collisional energy and momentum exchange responses, respectively.



De0 and Del behavior with w = exp(—s?) on s € [0, 0] .
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Spitzer thermalization recovered for exp (—s?) weighting.

> Accurate thermalization obtained for ns = 48.
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De0 and Del behavior with w = De0 on s € [0, root(De0)].

ns1=2 (w(s) = De0), ns2=6 (w(s) = exp(—s2))
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Spitzer thermalization recovered for low-s, De0(s) weighting.

> 8 speed collocation points:
2 at low s (w = De0), 6 at high-s (w = exp (—s?)).
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Conclusions

> Quadrature schemes in s with De0(s) weight at low s and
exp (—s?) at high s helpful for accurate thermalization.

> Refinement of this approach needed for simultaneously
capturing collisional momentum exchange response at low s?



