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Ov erview of Past Work

Implement hot particle pressuretensor in the momertum equation:

%+Uru =J B r p_r p
the subscripts b;h denote the bulk plasmaand hot particles
X P 0 0 '
assumeCGL-like form p = % 0O p» O §
0O 0 px

evaluate pressuremomert using f PIC method
Z

m(v  Vp)? f(x;v)dv

p(x)

X
= m(vi  Vh)?gowi *(x  xi)
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BUG In Drift Kinetic Benchmark with M3D

discovered that | was not taking SQRT in calculating |Bj! YIKES!
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downward shift of real frequency marginal e ect on growth rate

explore sourceof discrepency - ?using , not P ?
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PSI Center Kinetic Group

Ob jectiv e: dewvelop the capability to model full kinetic minority speciesin
NIMR OD
The Plan

implemernt full kinetic orbits for particles - Boris Push

test di erent coupling sihemes(J vs. P)

Improve timestepping! orbit averaging

implement multiple “species'e.g. somefull kinetic particles somedirift

{

{

{

{ implemen collisions with background?

{

{ explore issuesconcerning open boundary conditions®
{

explore running uid electronsand kinetic ions

aY. Chen and R. B. White, Collisional f method', Physics of Plasmas 4 3591 (1997)
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Description of the Boris Algorithm 2

Boris push utilizes leap frog time certering

half step pushof electric eld v =v; >+ E_t

m 2

. t B
incremert v tovP=v +v !~C7 where -, = %

v+
@B V'
\ /

rotatev tov* =v +v?® sk, wheres= @ st. jvtji=jv j
. . . QO t
remainder of half step push of electric eld vy > =V" + >
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lon Orbits Nontrivial in ICC Devices

full orbits has marginal consequence$or overall trajectory in tokamaks

nontrivial orbits in ICCs
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