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Series Cases

In the SOL, heat is mainly carried by parallel transport, which is defined as: « All parameters are non-dimensionalized by stagnation parameters
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« Dimensionless length has been chosen as free parameter, § = — where s, = vy1,, Trubnikov’ mean
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q) = Emff(”u»vl:x)”u” dv = Emffvn” dv + o nuyT + onuy (T = TD—+5mnu free path at stagnation point

J *  Sparticle 1S modeled in two ways:
@ @ a) Case A: fluid type correction of electron distribution f, by scaling and subtracting power uniformly

cond conv Often neglected b) Case B: putting all electron particle source into one velocity cell with zero parallel and zero perpendicular velocities
q qi for electrons (extreme cold particle source)
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Where 1, = VIt (cgs units),

However In recent years, it was found that in moderate collisionality, conductive heat flux can be
larger than Braginskii heat flux due to non-local effect. So KIPP has been developed to investigate
this issue.
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S' | t M d I d A t T ' | ' 1. For high collisionality cases, § =
Imulation Model an ssumptions I = _ 300, 5 = 350, 5 = 400, § = 500,
| BT e j At the parallel electron conductive
- - - ! heat flux is highly consistent with
KIPP (Kinetic Code for Periphery Plasma) 5, §=50 6.0 22750 Braginski theory. for lower
. _ _ _ N o005 T | collisionalities, it shows flux
The main gquat|0n~to be S(1|V€d in KIPP is Vlasov-Fokker Planck34> Initial state o 00| } § =100 3.8 88~100 limiting upstream and large
af. of, . 0f. - » . » e [e— '; deviation near target.
f + ﬁll f o EII ~e — Cee + Cei + Senergy + Sparticle 0035/ -~ case & — ) .. -
at ax aU” Te 00405 100 200 300 200 500 S = 150 2.2 141~150 2 FOI’ a” CO||ISIOna|I'[IeS, the tWO
. . . . . . oo e [ casen|] cases with different particles
« Distribution function f, is 3-D in phase space, 2D in velocity space - ~ os| ", Lo caseB ] $ =200 1.0 195~200 show no difference.
and 1D in real space along B and B is constant. Update ion = \ 3. Affected region is 35 times
. . . . ileg: |+ § = 250 0.4 248~250
« Perpendicular transport is not considered in KIPP. profiles: B ’ mean free path at target.
KTi —> Vi — Tli/
* Pure e-D plasmas are assumed. . .
oo cover Enhanced Radiation Case
Quasi-neutrality Is held. input
+ No currents is assumed. (e || * Swaais modeled in two ways Heat Transmission Coefficient
. . . . Update
* The code is only focusing on electrons. So ion profiles need to be elepctron a) Case A: fluid type correction,
assumed first. — o subtracting radiation power from Co"ll.slona Case A Case B Classical
Free 5 promnies ) all velocity cells ity
ASSumpthnS fOr |OnS streaming b) Case B: subtracting power only Ye ) Ye 0) Ye )
from high energy electrons
— J 9 §=50 4980 2928 4990  2.930
» Total pressure conservation®: 2n,Ty = 21 T(,) + f
S °1 §=100  5.175 2.987 5.179 2.988
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: : x2 ° = I; / \ radiation
» Parabolic v; is assumed along B: v, = =Vt © l Check if §=200  5.394 3.038 5.397 3.038
. _ _ . °* N, =N convergence / \ -
. Every time step, T; is evolving with T,, then we is achived ? v il B e Bl B
could have new profiles for ion. Every time step, " Ve = Vi yes o §=300 5512 3079 5517  3.080 c 3
the above assumptions are held. cmail | A | 2 \
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Boundary conditions Coutpur )

. . . collisiona Case A c .
Q_input evenly distributed ity ase ase
) Enhance
radiation Ye ) Ye O
§ =50 6.798 3.130 6.776 3.126
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Conclusions
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« Two models of particle source shows no difference, suggesting a possible simplification of the source ) o R
function =
0.4+t :
« Two models of power sink shows no difference, emphasizing the leading role of Coulomb collisions in 02 | | | |
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determining parallel fluxes and plasma parameter compared to fine kinetic details of electron
Interactions with neutrals and impurities.

Given the particle and power source or sink, it makes no difference that whatever part of f, is Referen ce
responsible for the source or sink.
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