[Case: I.1.5.h, Solver: 3, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
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Part. & Energy conservation

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

I I I
| | |
) 10 15 20
time (s)
I I I I I I I I

04 06 0.8 1.0 1.2 14 16 1.8
time (s)

0)— 1]

[E@)/E(t

0) — 1]

IEQ)/E(t

Energy conservation (electrons and ions)

109

10~2

10~4

10-6

10-8

10—10

10712

10~

10716

10—18

109

10-6

10-8

10710

10—12

10714

10716

10718

20

04 06 0.8 1.0 1.2 14 16 1.8
time (s)



Part. & Energy conservation
[Case: I.1.5.h, Solver: 3, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Comparison with initial solution - linear scale; total time and zoom over time
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Part. & Energy conservation
[Case: I.1.5.h, Solver: 3, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Comparison with previous time-sampled (7,,;) solution - log and linear scales
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Particle conservation
[Case: I.1.5.h, Solver: 3, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Comparison with asymptotic solution (electrons and ions); total time and zoom over time

04 06 0.8 1.0 1.2 14 16 1.8
time (s)

0.018

100 I I I I
0.016

1 F S .

0 ; 0.014

= 1070 e . ~

| | 0.012

8 1078t T - 8

! | T o010

= 710 ___________________ : ____________________ . =

i 10 : i

= : = 0.008

é 10712 ................... ..................... . =
ot b R | 0.006
1016 b SR i 0.004

—18 : L ' 0.002
10 ) 10 15 20
time (s)
0T T T T T 0.0044
1 P S S G 0.0042
Ul R SEL T PPEE PRPE SEPREPRPE RSP . 0.0040
= 1070 . _ 0.0038
\ |

B 1078t 41 8 0.0036

T T

~— 710 R T S A S i \"j/

i 10 i 0.0034

E/ ~—

T Q0TI e . - 0.0032
1071 bt . 0.0030
10718 | oot . 0.0028
10_18 | | | | | | | | 00026

04 06 0.8 1.0 1.2 14 16 1.8

time (s)




Profiles

[Case: I.1.5.h, Solver: 3, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Time sampling: total simulation time/10

3500 , : ,

3000

2500
%
= 2000
]
1500
1000
500
0.0 0.5 1.0 1.5 2.0
p(m)
%1023  Electron energy flux
1 T T !
0 I
RN T ................ -
)TN IR VR T B N 2 e .
T E
w .
> =3 NG pee S =
N2 :
S :
B .................. _
Y N VS Y SR ]
S A S W .................. i
7 | I |
0.0 0.5 1.0 1.5 2.0

Electron temperature

x 1019

Electron density

| | |
0.0 0.5 1.0 1.5
p(m)
«1020 Electron particle flux
0.2

2.0

0.0

0.5

1.0
p (m)

1.5

2.0

= 0.00
- 2.00
= 4.00
- 6.00
= 8.00
10.00
- 12.00
= 14.00
= 16.00
- 18.00
- 20.00

= 0.00
- 2.00
= 4.00
- 6.00
= 8.00
10.00
- 12.00
= 14.00
= 16.00
- 18.00
- 20.00



Electron density relative error

Profiles
[Case: I.1.5.h, Solver: 3, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 10735,

Comparison with asymptotic solution
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Profiles
[Case: I.1.5.h, Solver: 3, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Time sampling: first 10 time slices or zoom over time 0.1 x (a*/D)/|1 — (Va/D)| =1.33 s
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Profiles

[Case: I.1.5.h, Solver: 3, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Spatial zoom over magnetic axis
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =1.33 s
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Profiles
[Case: I.1.5.h, Solver: 3, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Spatial zoom over edge
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =1.33 s
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Profiles

[Case: I.1.5.h, Solver: 3, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]

Time sampling: last 10 time slices
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Profiles

[Case: I.1.5.h, Solver: 3, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Profiles
[Case: I.1.5.h, Solver: 3, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Spatial zoom over edge; time sampling: last 10 time slices
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[Case: I.1.5.h, Solver: 4, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
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Part. & Energy conservation

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

I I I
| | |
) 10 15 20
time (s)
I I I I I I I I

04 06 0.8 1.0 1.2 14 16 1.8
time (s)

0)— 1]

[E@)/E(t

0) — 1]

IEQ)/E(t

Energy conservation (electrons and ions)

109

10~2

10~4

10-6

10-8

10—10

10712

10~

10716

10—18

109

10-6

10-8

10710

10—12

10714

10716

10718

20

04 06 0.8 1.0 1.2 14 16 1.8
time (s)



Part. & Energy conservation
[Case: I.1.5.h, Solver: 4, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Comparison with initial solution - linear scale; total time and zoom over time

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

0.001 , , 0.002 ,
0.000 : Z
: : 0.000
—0.001 : 5
—0.002 : : —0.002
— X X —
| ; 5 |
= —0.003 : ; =)
L : : L —0.004
£ —0.004 : : =~
Z : : =1
~0.005 : : ~0.006
—0.006 : :
: : —0.008
—0.007 : :
~0.008 i i ~0.010
10 15 20
time(s)
0.0010 — 0.001
0.0005 |- - - deee b .
0.0000 — 0.000
~0.0005 §
Al i
\ | —0.001
S —0.0010 4 =
I I
i ~0.0015 § i
= = -0.002
z =
~0.0020 §
~0.0025 0,003
~0.0030 §
~0.0035 — ~0.004

time (s)

04 06 0.8 1.0 1.2 14 16 1.8

04 06 0.8 1.0 1.2 14 16 1.8

time (s)




Part. & Energy conservation
[Case: I.1.5.h, Solver: 4, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Comparison with previous time-sampled (7,,;) solution - log and linear scales
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Particle conservation
[Case: I.1.5.h, Solver: 4, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Comparison with asymptotic solution (electrons and ions); total time and zoom over time
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Profiles

[Case: I.1.5.h, Solver: 4, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Time sampling: total simulation time/10
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Profiles

[Case: |.1.5.h, Solver: 4, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 10735,
Comparison with asymptotic solution

Electron density relative error
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Profiles
[Case: I.1.5.h, Solver: 4, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =1.33 s
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Profiles
[Case: I.1.5.h, Solver: 4, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Spatial zoom over magnetic axis

Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =1.33 s
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Profiles
[Case: I.1.5.h, Solver: 4, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Spatial zoom over edge
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =1.33 s
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Profiles
[Case: I.1.5.h, Solver: 4, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Time sampling: last 10 time slices
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Profiles

[Case: I.1.5.h, Solver: 4, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Profiles

[Case: I.1.5.h, Solver: 4, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Spatial zoom over edge; time sampling: last 10 time slices
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[Case: I.1.5.h, Solver: 7, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
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Comparison with initial solution - log scale; total time and zoom over time
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Part. & Energy conservation
[Case: I.1.5.h, Solver: 7, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Comparison with initial solution - linear scale; total time and zoom over time
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Part. & Energy conservation
[Case: I.1.5.h, Solver: 7, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Comparison with previous time-sampled (7,,;) solution - log and linear scales
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Particle conservation
[Case: I.1.5.h, Solver: 7, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Comparison with asymptotic solution (electrons and ions); total time and zoom over time
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Profiles

[Case: I.1.5.h, Solver: 7, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Time sampling: total simulation time/10
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Profiles
[Case: I.1.5.h, Solver: 7, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Comparison with asymptotic solution
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Profiles
[Case: I.1.5.h, Solver: 7, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =1.33 s
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Profiles

[Case: I.1.5.h, Solver: 7, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Spatial zoom over magnetic axis
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =1.33 s
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Profiles
[Case: I.1.5.h, Solver: 7, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Spatial zoom over edge
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =1.33 s
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Profiles
[Case: I.1.5.h, Solver: 7, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Time sampling: last 10 time slices
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Profiles
[Case: I.1.5.h, Solver: 7, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Profiles
[Case: I.1.5.h, Solver: 7, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 107%s, N, = 51]
Spatial zoom over edge; time sampling: last 10 time slices
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Part. & Energy conservation
[Case: I.1.5.h, Solver: 10, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 10735, N, = 51]
Comparison with initial solution - log scale; total time and zoom over time
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Part. & Energy conservation
[Case: I.1.5.h, Solver: 10, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 10735, N, = 51]
Comparison with initial solution - linear scale; total time and zoom over time
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Part. & Energy conservation
[Case: I.1.5.h, Solver: 10, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 10738, N, = 51]
Comparison with previous time-sampled (7,,;) solution - log and linear scales
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Particle conservation
[Case: I.1.5.h, Solver: 10, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 1078, N, = 51]
Comparison with asymptotic solution (electrons and ions); total time and zoom over time
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Profiles
[Case: I.1.5.h, Solver: 10, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 10738, N, = 51]
Time sampling: total simulation time/10
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Profiles
[Case: 1.1.5.h, Solver: 10, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 1035, N, = 51]
Comparison with asymptotic solution
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Profiles
[Case: I.1.5.h, Solver: 10, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 10738, N, = 51]
Time sampling: first 10 time slices or zoom over time 0.1 x (a*/D)/|1 — (Va/D)| =1.33 s

Electron temperature x 1017 Electron density
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[Case: I.1.5.h, Solver: 10, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 1073s, N

Profiles

Spatial zoom over magnetic axis

p

= 51]

Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =1.33 s
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Profiles

[Case: I.1.5.h, Solver: 10, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 10735, N,
Spatial zoom over edge
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =1.33 s
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Profiles

[Case: I.1.5.h, Solver: 10, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 10738, N, = 51]
Time sampling: last 10 time slices
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Profiles
[Case: I.1.5.h, Solver: 10, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 10738, N, = 51]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Profiles
[Case: I.1.5.h, Solver: 10, D = 0.1m?/s, v = —0.10m/s, At = 20.00, 7 = 1.0 x 10738, N, = 51]
Spatial zoom over edge; time sampling: last 10 time slices
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