[Case: .1.5.b, Solver: 3, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
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Comparison with initial solution - log scale; total time and zoom over time
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Part. & Energy conservation
[Case: .1.5.b, Solver: 3, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Comparison with initial solution - linear scale; total time and zoom over time
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Part. & Energy conservation
[Case: .1.5.b, Solver: 3, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Comparison with previous time-sampled (7,,;) solution - log and linear scales
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Particle conservation
[Case: .1.5.b, Solver: 3, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Comparison with asymptotic solution (electrons and ions); total time and zoom over time
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Profiles
[Case: .1.5.b, Solver: 3, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107?s, N, = 101]
Time sampling: total simulation time/10
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Profiles
[Case: .1.5.b, Solver: 3, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Comparison with asymptotic solution
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Profiles
[Case: .1.5.b, Solver: 3, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.80 s
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Profiles
[Case: .1.5.b, Solver: 3, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over magnetic axis
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.80 s
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qe (eVs™1)

Profiles
[Case: .1.5.b, Solver: 3, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over edge
Time sampling: first 10 time slices or zoom over time 0.1 x (a*/D)/|1 — (Va/D)| =0.80 s
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Profiles
[Case: I.1.5.b, Solver: 3, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Time sampling: last 10 time slices
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Profiles

[Case: .1.5.b, Solver: 3, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Profiles
[Case: .1.5.b, Solver: 3, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over edge; time sampling: last 10 time slices
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[Case: .1.5.b, Solver: 4, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
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Part. & Energy conservation

Comparison with initial solution - log scale; total time and zoom over time
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Part. & Energy conservation
[Case: .1.5.b, Solver: 4, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Comparison with initial solution - linear scale; total time and zoom over time
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Part. & Energy conservation
[Case: .1.5.b, Solver: 4, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Comparison with previous time-sampled (7,,;) solution - log and linear scales

Particle conservation (electrons and ions) Energy conservation (electrons and ions)
100 I I I I 100 I I I I

10~2 10~2

104 10~

10~ 10—6

1078 foveeseiee et 1078 foveeseiee et

) NN SRR R SO ) S S S S S

IN(t) = N(t — Tout)[|/N(?)
”E(t) - E(t - Tout)”/E(t)

b B
RTINS SIS PSS woe

ool el

10-18 i i i i 10-18 i i i i

0.007 ! ! ! ! 0.010 ! ! ! :

] o T T 0.008 f-o oo ETRE RN e

0.005 f- i e s e .

= = 0.006 .
Z. =
= : : : : ~
2 0.004 - Feeennn e P TR - E
= X X X X S
L I 0.004 .
Z| 0.003 H . L‘ﬁ
Z = 0.002 .

0.002

0.000

0.001

0.000 —0.002 i i i i




Particle conservation
[Case: .1.5.b, Solver: 4, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Comparison with asymptotic solution (electrons and ions); total time and zoom over time

10° ! ! ! ! 0.01 ! ! ! !
0.00

—0.01

10-6

1078_ ...... ........ ....... . —0.02

10710 SR e SRt ~0.03

IN(t)/N(t — o0) — 1|
N(t)/N(t — 00) — 1

TS IR RO SSOON NS SO
. . . . —0.04

TIT) RN AT ST o

: : : : —0.05
10716 F------ R EEEEPREE Beeeeans e .

10-18 i i i i ~0.06

100 T . . . —0.025

1072_"'2 """"" Lo oo 7

: : : : —0.030
T PETTS maanes seoeeees
: : : : —0.035
LU SR A SR 1

sk S . | —0.040

LU S A S I ~0.045

IN(t)/N(t — o0) — 1]
N(#)/N(t — 00) — 1

02

_ _ _ _ ~0.050
TITY NS SR NN S -

: : : : —0.055 |- SEREPETRY S e -
1076 - R R e - : : : :

Lot ] a a a 0,060 Lt a a a



Profiles
[Case: I.1.5.b, Solver: 4, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 10725, N, = 101]
Time sampling: total simulation time/10
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Profiles
[Case: .1.5.b, Solver: 4, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Comparison with asymptotic solution
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Profiles

[Case: .1.5.b, Solver: 4, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.80 s
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Profiles

[Case: .1.5.b, Solver: 4, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over magnetic axis
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.80 s
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Profiles

[Case: .1.5.b, Solver: 4, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over edge
Time sampling: first 10 time slices or zoom over time 0.1 x (a*/D)/|1 — (Va/D)| =0.80 s
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Profiles

[Case: .1.5.b, Solver: 4, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Time sampling: last 10 time slices
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Profiles
[Case: .1.5.b, Solver: 4, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Profiles

[Case: .1.5.b, Solver: 4, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over edge; time sampling: last 10 time slices
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[Case: .1.5.b, Solver: 7, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
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Part. & Energy conservation

Comparison with initial solution - log scale; total time and zoom over time

Particle conservation (electrons and ions)
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Part. & Energy conservation
[Case: .1.5.b, Solver: 7, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Comparison with initial solution - linear scale; total time and zoom over time
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[Case: .1.5.b, Solver: 7, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]

HN(t) - N(t - Tout)H/N(t)

[N(t) = N(t = Tout)] /N()

Part. & Energy conservation

Comparison with previous time-sampled (7,,;) solution - log and linear scales

Particle conservation (electrons and ions)
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Particle conservation
[Case: .1.5.b, Solver: 7, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Comparison with asymptotic solution (electrons and ions); total time and zoom over time
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Profiles

[Case: I.1.5.b, Solver: 7, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 10725, N, = 101]
Time sampling: total simulation time/10
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Profiles
[Case: .1.5.b, Solver: 7, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Comparison with asymptotic solution
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2500

Profiles
[Case: 1.1.5.b, Solver: 7, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.80 s

Electron temperature

2000
1500 ;
= :
Q .
= :
5 z
1000 ;
500 :
0 | I |
0.0 0.5 1.0 1.5 2.0
p(m)
%1024  Electron energy flux
I I I
i : o
A . |
> : =
@ N Ll
~ : —
S .
,1 | I |
0.0 0.5 1.0 1.5 2.0
p(m)

x 1019

Electron density

0.0 | I |
0.0 0.5 1.0 1.5 2.0
p(m)
«102!  Electron particle flux
1.6 . T T
LAt A N .
1 I 77/ 77 S\ \\ 1 & .
VO - N .
08| i -
0.6 /L] - B :
04| T TP
02b-- Y T T
0.0 :
—0.2 | I |
0.0 0.5 1.0 1.5 2.0

p(m)

= 0.00
=0.10
=020
= 0.30
- 040

0.50
= 0.60
=070



Profiles

[Case: .1.5.b, Solver: 7, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over magnetic axis
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.80 s
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Profiles
[Case: .1.5.b, Solver: 7, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over edge
Time sampling: first 10 time slices or zoom over time 0.1 x (a*/D)/|1 — (Va/D)| =0.80 s
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Profiles
[Case: .1.5.b, Solver: 7, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Time sampling: last 10 time slices
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Profiles

[Case: .1.5.b, Solver: 7, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Profiles
[Case: .1.5.b, Solver: 7, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over edge; time sampling: last 10 time slices
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[Case: I.1.5.b, Solver: 10, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 102, N, = 101]
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Part. & Energy conservation

Comparison with initial solution - log scale; total time and zoom over time

Particle conservation (electrons and ions)
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Part. & Energy conservation
[Case: I.1.5.b, Solver: 10, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 10725, N, = 101]
Comparison with initial solution - linear scale; total time and zoom over time
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Part. & Energy conservation
[Case: .1.5.b, Solver: 10, D = 0.1 m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107?s, N, = 101]
Comparison with previous time-sampled (7,,;) solution - log and linear scales
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Particle conservation
[Case: .1.5.b, Solver: 10, D = 0.1 m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107?s, N, = 101]
Comparison with asymptotic solution (electrons and ions); total time and zoom over time
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Profiles
[Case: .1.5.b, Solver: 10, D = 0.1 m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107?s, N, = 101]
Time sampling: total simulation time/10
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Profiles
[Case: 1.1.5.b, Solver: 10, D = 0.1m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 10~%s, N, = 101]
Comparison with asymptotic solution
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Profiles
[Case: .1.5.b, Solver: 10, D = 0.1 m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 10725, N, = 101]
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.80 s

Electron temperature x 1017 Electron density
2500 . T T 2.0 T

T. (keV)

500 ' ' ! 0.0

0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
p(m) p(m)
%1024  Electron energy flux «102!  Electron particle flux

= 0.00
=0.10
=020
= 0.30
- 040

0.50
= 0.60
=070

g (eVs™1)

0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
p(m) p(m)



Profiles

[Case: .1.5.b, Solver: 10, D = 0.1 m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 10~?s, N, = 101]

Spatial zoom over magnetic axis

Time sampling: first 10 time slices or zoom over time 0.1 x (a*/D)/|1 — (Va/D)| =0.80 s
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Profiles
[Case: .1.5.b, Solver: 10, D = 0.1 m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 10~?s, N, = 101]
Spatial zoom over edge

Time sampling: first 10 time slices or zoom over time 0.1 x (a*/D)/|1 — (Va/D)| =0.80 s
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Profiles
[Case: .1.5.b, Solver: 10, D = 0.1 m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 10~?s, N, = 101]
Time sampling: last 10 time slices
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Profiles
[Case: .1.5.b, Solver: 10, D = 0.1 m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107?s, N, = 101]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Profiles
[Case: .1.5.b, Solver: 10, D = 0.1 m?/s, v = 0.30m/s, At = 10.01, 7 = 1.0 x 107?s, N, = 101]
Spatial zoom over edge; time sampling: last 10 time slices

Electron temperature Electron density
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