Part. & Energy conservation
[Case: I.1.5, Solver: 3, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 107?s, N, = 101]
Comparison with initial solution - log scale; total time and zoom over time
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[Case: I.1.5, Solver: 3, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 107?s, N, = 101]
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Part. & Energy conservation

Comparison with initial solution - linear scale; total time and zoom over time
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Part. & Energy conservation
[Case: I.1.5, Solver: 3, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 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: I.1.5, Solver: 3, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 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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Te (keV)
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Electron temperature
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Profiles
[Case: I.1.5, Solver: 3, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10~2s, N, = 101]
Time sampling: total simulation time/10
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Profiles

Case: I.1.5, Solver: 3, D = 0.1m?/s, v = 0.00m/s, At =50.01, 7 = 1.0 x 10725, N, = 101
p

Comparison with asymptotic solution
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Electron temperature
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Profiles
[Case: I.1.5, Solver: 3, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 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)| =4.00 s
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Profiles

[Case: I.1.5, Solver: 3, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10725, 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)| =4.00 s
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Profiles
[Case: I.1.5, Solver: 3, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10725, N, = 101]
Spatial zoom over edge
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =4.00 s
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Profiles

[Case: I.1.5, Solver: 3, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 107?s, N, = 101]
Time sampling: last 10 time slices
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Electron temperature
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Profiles
[Case: I.1.5, Solver: 3, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10~2s, N, = 101]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Profiles
[Case: 1.1.5, Solver: 3, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10725, N, = 101]
Spatial zoom over edge; time sampling: last 10 time slices

Electron temperature Electron density
+1.555229x103
I I

x 10 + 1.50499997x10*°
0.0040 4 T T T

2.9 H* ..... * ....... ’_!

0.0035

@P45.00
@P45.50
@D46.00
@D46.50
@D47.00
QD47.50
@48.00
@P48.50
@D49.00
@D49.50

0.0015 f------ e R SRR eeanes y

0.0010 f-+-+--- SR RRREE. R RREEEREREED e :

0.0005 ' ' ' ' 0.8 i i i i
100 1092 194 1.96 198 2.00 1.00 192 194 196 198 2.00

p(m) p(m)

«10'¢  Electron energy flux «10'2  Electron particle flux

@P45.00
@D45.50
@D46.00
@D46.50
@D47.00
QD47.50
@P48.00
@P48.50
@D49.00
@D49.50

qe (eVs™1)

0.9 T T R o5 A R R
190 192 194 196 1.98 2.00 190 192 194 196 198 2.00

p(m) p(m)




[Case: I.1.5, Solver: 4, D = 0.1m?2/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 1072, 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: I.1.5, Solver: 4, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10725, N, = 101]
Comparison with initial solution - linear scale; total time and zoom over time
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[Case: I.1.5, Solver: 4, D = 0.1m?2/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 1072, N, = 101]

IN(#) = N(t = Tout)[| /N(?)

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

Part. & Energy conservation

Comparison with previous time-sampled (7,,;) solution - log and linear scales
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Particle conservation
[Case: I1.1.5, Solver: 4, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10725, N, = 101]
Comparison with asymptotic solution (electrons and ions); total time and zoom over time
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Electron temperature

Profiles
[Case: I.1.5, Solver: 4, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 107?s, N, = 101]
Time sampling: total simulation time/10
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Profiles
[Case: I.1.5, Solver: 4, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 107?s, N, = 101]
Comparison with asymptotic solution
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Profiles

[Case: I.1.5, Solver: 4, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 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)| =4.00 s
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Profiles
[Case: I.1.5, Solver: 4, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10725, 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)| =4.00 s
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Profiles
[Case: I.1.5, Solver: 4, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10725, N, = 101]
Spatial zoom over edge
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =4.00 s
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Profiles

[Case: I.1.5, Solver: 4, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10725, N, = 101]
Time sampling: last 10 time slices
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Profiles

[Case: I.1.5, Solver: 4, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10725, N, = 101]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Profiles

[Case: I.1.5, Solver: 4, D = 0.1m?2/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 1072, N, = 101]

Spatial zoom over edge; time sampling: last 10 time slices
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[Case: I.1.5, Solver: 7, D = 0.1m?2/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 1072, N, = 101]
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Case: I.1.5, Solver: 7, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10725, N, = 101
p
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Part. & Energy conservation

Comparison with initial solution - linear scale; total time and zoom over time
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[Case: I.1.5, Solver: 7, D = 0.1m?2/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 1072, N, = 101]

IN(#) = N(t = Tout)[| /N(?)

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

Part. & Energy conservation

Comparison with previous time-sampled (7,,;) solution - log and linear scales
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Particle conservation
[Case: I.1.5, Solver: 7, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10725, N, = 101]
Comparison with asymptotic solution (electrons and ions); total time and zoom over time
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Profiles
[Case: I.1.5, Solver: 7, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10725, N, = 101]
Time sampling: total simulation time/10
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Electron density relative error
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Profiles
[Case: 1.1.5, Solver: 7, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10~%s, N, = 101]
Comparison with asymptotic solution
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Electron temperature

Profiles
[Case: I.1.5, Solver: 7, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 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)| =4.00 s
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Profiles
[Case: I.1.5, Solver: 7, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 107?25, 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)| =4.00 s

Electron temperature x 1017 Electron density
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Profiles
[Case: I.1.5, Solver: 7, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 107?25, N, = 101]
Spatial zoom over edge
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =4.00 s
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Profiles

[Case: I.1.5, Solver: 7, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10725, N, = 101]
Time sampling: last 10 time slices
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Profiles

[Case: I.1.5, Solver: 7, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10~2s, N, = 101]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Profiles

[Case: I.1.5, Solver: 7, D = 0.1m?2/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 1072, N, = 101]

Spatial zoom over edge; time sampling: last 10 time slices
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Part. & Energy conservation
[Case: I.1.5, Solver: 10, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 107%s, N, = 101]
Comparison with initial solution - log scale; total time and zoom over time
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N(t)/N(t = 0) — 1

Part. & Energy conservation
[Case: I.1.5, Solver: 10, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 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: I.1.5, Solver: 10, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 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 I I I 100 I I I I I I I

102 1072 o

10 R

- T R R

108 1078 oo dee e

1010 fo e 1010 b

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

10712 e s oo AERRRE - 10712 e s oo AERRRE -
10~ b i L L Lo a 10~k L L Lo a

1016 fo e 1016 fo e

s+ i el

0006 —T——T—T T T T —0.0025 ———7———T T

00014 i
o —0.0030
0.0012 [+t th

B I —0.0035

008

—0.0040

[E(t) — E(t — Tout)l/E(?)

e e

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

0.0004 K
—0.0045

0.0002

0.0000 00050 L—1— 1L 1141

time (s)



Particle conservation
[Case: I.1.5, Solver: 10, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 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, Solver: 10, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 107%s, N, = 101]
Time sampling: total simulation time/10
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Profiles
[Case: I.1.5, Solver: 10, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 107%s, N, = 101]
Comparison with asymptotic solution
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Profiles

[Case: I.1.5, Solver: 10, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 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)| =4.00 s
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Profiles
[Case: I.1.5, Solver: 10, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 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)| =4.00 s
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Te (keV)

qe (eVs™1)

Profiles
[Case: I.1.5, Solver: 10, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 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)| =4.00 s
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Profiles
[Case: I.1.5, Solver: 10, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 10~%s, N, = 101]
Time sampling: last 10 time slices
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[Case: I.1.5, Solver: 10, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Electron temperature

Profiles
[Case: I.1.5, Solver: 10, D = 0.1m?/s, v = 0.00m/s, At = 50.01, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over edge; time sampling: last 10 time slices
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