Part. & Energy conservation
[Case: I.1.4, Solver: 3, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Comparison with initial solution - log scale; total time and zoom over time
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Part. & Energy conservation
[Case: I.1.4, Solver: 3, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]

N(t)/N(t = 0) — 1

Comparison with initial solution - linear scale; total time and zoom over time
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Part. & Energy conservation
[Case: I.1.4, Solver: 3, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Comparison with previous time-sampled (7,,;) solution - log and linear scales
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Particle conservation
[Case: I.1.4, Solver: 3, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Comparison with asymptotic solution (electrons and ions); total time and zoom over time
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Profiles

[Case: I.1.4, Solver: 3, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Time sampling: total simulation time/10
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de (eVs71)

Electron temperature x 10 Electron density
2000 . , . 2.0 . , .
1800 |-+ "N Nob oo - Il R PR S RCETEPTEPESREPERPE
1600 i >N\ . 16—\ b N -
5 7 5
: E/ .
| & |
1400 [ ---oeeeiieeenenes RREPEEPERRL \ERPERRR - T e RREPEEPERRL \ERPERRR :
1200 f--cveeedeeees R R - JI0 R ERRREEET R R :
1000 ' i ' 1.0 ' i '
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 %1020  Electron particle flux
40 1 1 1 I I !
~0.5 ' i . _ . i .
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
p(m) p (m)

= 0.00
=020
= 0.40
— 0.60
= 0.80

1.00
=120
=140
- 1.60
—1.80
—2.00

= 0.00
=020
= 0.40
— 0.60
= 0.80

1.00
=120
- 1.40
- 1.60
—1.80
—2.00



Profiles
[Case: I.1.4, Solver: 3, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Comparison with asymptotic solution
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Profiles

[Case: I.1.4, Solver: 3, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.40 s
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Profiles
[Case: I.1.4, Solver: 3, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7= 1.0 x 1028, 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)| =0.40 s
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T, (keV)

qe (eVs™1)

Electron temperature

Profiles
[Case: I.1.4, Solver: 3, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7= 1.0 x 1028, N, = 101]
Spatial zoom over edge
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.40 s
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Profiles

[Case: I.1.4, Solver: 3, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Time sampling: last 10 time slices
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Profiles
[Case: I.1.4, Solver: 3, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Profiles

[Case: I.1.4, Solver: 3, D = 1.0m?/s, v =

qe (eVs™1)
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Spatial zoom over edge; time sampling: last 10 time slices
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Part. & Energy conservation
[Case: I.1.4, Solver: 4, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Comparison with initial solution - log scale; total time and zoom over time
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Part. & Energy conservation
[Case: I.1.4, Solver: 4, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]

N(#)/N(t = 0) — 1

Comparison with initial solution - linear scale; total time and zoom over time
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Part. & Energy conservation
[Case: I.1.4, Solver: 4, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, 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 100 I I I

102 10~2

10~ 104

10~ 10~6

108 108 |t e e .

) NN R SN N NN I S S N

HN(t) - N(t - Tout)H/N(t)
IE(t) — E(t — Tou) || /E(t)

N S OSSN -7 OO N SRS S
T s T S T s e

ool el

s ; ; i s i i ;
10 0.5 1.0 1.5 2.0 10 0.5 1.0 1.5 2.0

0.0025 ! ! ! 0.0035 : ! !

: : : 0.0030 |-+ ieeeeeeee RRRRREEEE e :
0.0020 -~ -ieeeeenne SPTTRRRRE e . : : :

0.0025 f- i s e .

0.0015 |- R S . : : :
: : ; 0.0020 -t e SO -

1 2 : 0.0015 Jf----vvivmeee e L -
0.0010 -+ -vvvivemeeeeee e S i : : :

[N(t) = N(t — 7out)]/N(?)
[E(t) - E(t - Tout)}/E(t)

0.0010

0.0005
0.0005

0.0000
0.5 1.0 1.5 2.0 0.5 1.0 1.5 2.0

time (s) time (s)

0.0000



[Case: I.1.4, Solver: 4, D = 1.0m?/s, v

IN(#)/N(t — o0) =1

IN(#)/N(t — o0) =1
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0.00m/s, At =2.01, 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.1.4, Solver: 4, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Time sampling: total simulation time/10

T, (keV)
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Profiles
[Case: I.1.4, Solver: 4, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Comparison with asymptotic solution
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Profiles

[Case: I.1.4, Solver: 4, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.40 s
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Profiles

[Case: I.1.4, Solver: 4, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, 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)| =0.40 s
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Profiles

[Case: I.1.4, Solver: 4, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Spatial zoom over edge
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.40 s
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Profiles

[Case: I.1.4, Solver: 4, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Time sampling: last 10 time slices
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Profiles
[Case: I.1.4, Solver: 4, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Profiles

[Case: I.1.4, Solver: 4, D = 1.0m?/s, v =

qe (eVs™1)
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Part. & Energy conservation
[Case: I.1.4, Solver: 7, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Comparison with initial solution - log scale; total time and zoom over time

Particle conservation (electrons and ions)
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N(t)/N(t = 0) — 1

N(t)/N(t = 0) — 1

Part. & Energy conservation
[Case: I.1.4, Solver: 7, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Comparison with initial solution - linear scale; total time and zoom over time
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Part. & Energy conservation
[Case: I.1.4, Solver: 7, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Comparison with previous time-sampled (7,,;) solution - log and linear scales
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Particle conservation
[Case: I.1.4, Solver: 7, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Comparison with asymptotic solution (electrons and ions); total time and zoom over time
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Profiles
[Case: I.1.4, Solver: 7, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Time sampling: total simulation time/10
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[Case: I.1.4, Solver: 7, D = 1.0m?/s, v
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Profiles

[Case: I.1.4, Solver: 7, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.40 s
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Profiles

[Case: I.1.4, Solver: 7, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, 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)| =0.40 s

Electron temperature x 1017 Electron density
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Te (keV)
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Profiles
[Case: I.1.4, Solver: 7, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 10~

Spatial zoom over edge
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.40 s
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Profiles

[Case: I.1.4, Solver: 7, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Time sampling: last 10 time slices
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Profiles
[Case: I.1.4, Solver: 7, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Spatial zoom over magnetic axis; time sampling: last 10 time slices

Electron temperature x 1017 Electron density
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Profiles
[Case: I.1.4, Solver: 7, D = 1.0m?/s, v = 0.00m/s, At =2.01, 7 = 1.0 x 1028, N, = 101]
Spatial zoom over edge; time sampling: last 10 time slices
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Part. & Energy conservation
[Case: I.1.4, Solver: 10, D = 1.0m?/s, v = 0.00m/s, At = 2.01, 7 = 1.0 x 107?s, N, = 101]

Comparison with initial solution - log scale; total time and zoom over time
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Part. & Energy conservation
[Case: I.1.4, Solver: 10, D = 1.0m?/s, v = 0.00m/s, At = 2.01, 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.1.4, Solver: 10, D = 1.0m?/s, v = 0.00m/s, At = 2.01, 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.1.4, Solver: 10, D = 1.0m?/s, v = 0.00m/s, At = 2.01, 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.1.4, Solver: 10, D = 1.0m?/s, v = 0.00m/s, At = 2.01, 7 = 1.0 x 107?s, N, = 101]
Time sampling: total simulation time/10
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[Case: I.

Profiles
0.00m/s, At =2.01, 7 = 1.0 X 10725, N, =101]
Comparison with asymptotic solution

1.4, Solver: 10, D = 1.0m?/s, v
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T, (keV)

g (eVs™1)

Profiles
[Case: I.1.4, Solver: 10, D = 1.0m?/s, v = 0.00m/s, At = 2.01, 7 = 1.0 x 1072, N, = 101]
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.40 s
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Profiles
[Case: I.1.4, Solver: 10, D = 1.0m?/s, v = 0.00m/s, At = 2.01, 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)| =0.40 s
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Profiles
[Case: I.1.4, Solver: 10, D = 1.0m?/s, v = 0.00m/s, At = 2.01, 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)| =0.40 s
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Profiles

[Case: I.1.4, Solver: 10, D = 1.0m?/s, v =

T, (keV)

g (eVs™1)
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[Case: I.1.4, Solver: 10, D = 1.0m?/s, v
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0.00m/s, At =2.01, 7 = 1.0 x 10~%s, N, = 101]
Spatial zoom over magnetic axis; time sampling: last 10 time slices

Electron temperature

0.000.010.020.030.040.050.060.070.080.09

0.0

-0.2

—-0.4

-0.6

-0.8

—-1.0

p(m)

%1024  Electron energy flux
T T T
R T N N R N B

1.2
0.000.010.020.030.040.050.060.070.080.09

p(m)

1.42

1.40

1.38

g 1.36

Ne

1.34

1.32

1.3

-8
0.000.010.020.030.040.050.060.070.080.09

%1019 Electron density

30
0.000.010.020.030.040.050.060.070.080.09
p(m)

<1019  Electron particle flux
T T T
R T N N R N B

p(m)

@D .80
@182
@D .84
Q@D1.86
@188
QD1.90
@192
@1 .94
@D1.96
@D1.98

@D .80
@182
@D .84
Q@D1.86
@188
QD1.90
@192
@1 .94
@D .96
@D1.98



Profiles

[Case: I.1.4, Solver: 10, D = 1.0m?/s, v =
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