[Case: .1.5.i, Solver: 3, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 107*s, N, = 101]
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Part. & Energy conservation
[Case: .1.5.i, Solver: 3, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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.i, Solver: 3, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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

102

. 10—2_ ...... ........ ........ ....... .

10~ - 10

S IRt S EEEE TS - U] A EOE SR RN S

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 | | | 10-18 | A

0.0005 ! ! ! ! 0.000 ! ! : :

0.0000 0,001

—0.0005

—0.002

—0.0010 et I SR SR .
: : : : —0.003

—0.0015 f---- - b b PR PR .

[E(t) = E( — 7out)l/E(t)

—0.004

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

—0.0020 f------ RERPPRRE SRPRREEE EERPPREE SEPRERS -

—0.0025 |-+~ ERREEEEE R ERREEREE e - —0.005

~0.0030 ! i i ! ~0.006 i i i !



Particle conservation
[Case: .1.5.i, Solver: 3, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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.i, Solver: 3, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 107*s, N, = 101]
Time sampling: total simulation time/10
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Electron density relative error

Profiles
[Case: .1.5.i, Solver: 3, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 107*s, N, = 101]
Comparison with asymptotic solution
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Profiles
[Case: .1.5.i, Solver: 3, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10~*s, N, = 101]
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.57 s

Electron temperature x 1017 Electron density
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Profiles
[Case: I.1.5.i, Solver: 3, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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)| =0.57 s
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Profiles

[Case: I.1.5.i, Solver: 3, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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)| =0.57 s
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Profiles
[Case: .1.5.i, Solver: 3, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10~*s, N, = 101]
Time sampling: last 10 time slices
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Profiles

[Case: .1.5.i, Solver: 3, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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.i, Solver: 3, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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.i, Solver: 4, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10™*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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[Case: I.1.5.i, Solver: 4, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10™*s, N, = 101]

N(t)/N(t = 0) — 1

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.i, Solver: 4, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10™*s, N, = 101]
Comparison with previous time-sampled (7,,;) solution - log and linear scales
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Particle conservation
[Case: I.1.5.i, Solver: 4, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10™*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.i, Solver: 4, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10™*s, N, = 101]
Time sampling: total simulation time/10
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Profiles
[Case: I.1.5.i, Solver: 4, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10™*s, N, = 101]
Comparison with asymptotic solution

Electron density relative error
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Profiles
[Case: I.1.5.i, Solver: 4, D = 0.1 m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10~*s, N, = 101]
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.57 s

Electron temperature x 1017 Electron density
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Profiles
[Case: I.1.5.i, Solver: 4, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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)| =0.57 s
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Profiles
[Case: I.1.5.i, Solver: 4, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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)| =0.57 s
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Profiles

[Case: .1.5.i, Solver: 4, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 107, N, = 101]
Time sampling: last 10 time slices
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Profiles

[Case: I.1.5.i, Solver: 4, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10™*s, N, = 101]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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Profiles
[Case: I.1.5.i, Solver: 4, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10™*s, N, = 101]
Spatial zoom over edge; time sampling: last 10 time slices
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[Case: .1.5.i, Solver: 7, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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.i, Solver: 7, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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.i, Solver: 7, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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.i, Solver: 7, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10735, N, = 101]
Comparison with asymptotic solution (electrons and ions); total time and zoom over time
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Profiles
[Case: I.1.5.i, Solver: 7, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10~%s, N, = 101]
Time sampling: total simulation time/10
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Profiles
[Case: .1.5.i, Solver: 7, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 107*s, N, = 101]
Comparison with asymptotic solution
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Profiles

[Case: .1.5.i, Solver: 7, D = 0.1 m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10~*s, N, = 101]
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.57 s
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Profiles

[Case: .1.5.i, Solver: 7, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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)| =0.57 s
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Profiles

[Case: .1.5.i, Solver: 7, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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)| =0.57 s
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Profiles

[Case: .1.5.i, Solver: 7, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10~*s, N, = 101]
Time sampling: last 10 time slices
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Profiles
[Case: .1.5.i, Solver: 7, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 107*s, N, = 101]
Spatial zoom over magnetic axis; time sampling: last 10 time slices
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T. (keV)

Profiles
[Case: .1.5.i, Solver: 7, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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.i, Solver: 10, D = 0.1 m?/s, v
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~0.30m/s, At = 10.00, 7 = 1.0 x 1035, N, = 101]

Comparison with initial solution - log scale; total time and zoom over time
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Part. & Energy conservation
[Case: I.1.5.i, Solver: 10, D = 0.1 m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10735, 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.i, Solver: 10, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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

102 . 102

104 — 104

S e b b S e
z 10 : 5 : : g 10 : ; : :
-~ : : : : -~ : : : :
] S EEUEES SN BNCER Und ;RS SE EUNS S N
! : : : : ' : : : :
ZA0TIO b ] 10T
| . . . . I . . . .
A S S S - Ul St S S S S

T S T e I

ool el

Lg-18 A 1018 A

0.008 ! ! ! ! 0.005 ! ! : :

0.006 0.000

—0.005
0.004

—0.010
0.002
—0.015

0.000
—0.020

—0.002

[E(t) = E( — 7out)l/E(t)

—0.025

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

—0.004
—0.030

—0-006 ~0.035

~0.008 ! i i ! ~0.040




Particle conservation
[Case: I.1.5.i, Solver: 10, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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.i, Solver: 10, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 1073s, N, = 101]
Time sampling: total simulation time/10
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Profiles
[Case: I.1.5.i, Solver: 10, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 1075, N, = 101]

Comparison with asymptotic solution
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Profiles
[Case: I.1.5.i, Solver: 10, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 1073s, N, = 101]
Time sampling: first 10 time slices or zoom over time 0.1 x (a?/D)/|1 — (Va/D)| =0.57 s
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Profiles
[Case: I.1.5.i, Solver: 10, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10735, 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)| =0.57 s
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Profiles
[Case: I.1.5.i, Solver: 10, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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)| =0.57 s
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Profiles
[Case: I.1.5.i, Solver: 10, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 10~*s, N, = 101]
Time sampling: last 10 time slices
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Profiles
[Case: I.1.5.i, Solver: 10, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 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: I.1.5.i, Solver: 10, D = 0.1m?/s, v = —0.30m/s, At = 10.00, 7 = 1.0 x 107%s, N, = 101]
Spatial zoom over edge; time sampling: last 10 time slices
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