¢1 7¢4 [mv]

E,, [VIm]

4.780 4.785 4.790 4.795 4.800 4.805 4.810 4.815
t [ps]

Figure 1: 100ms-90v-100g-4z-para-c, t = 4.8 us, Probes
(1,4).

Time delay between probes: Aty4 = 0.00035 us

Distance between probes: Aryy = 80 pum

Correlation coefficient: » = 0.972

Structure velocity: v = 229 km/s = 0.0406v, = 0.921v7,
Structure duration: Aty = 0.00353 us, Atsq = 0.0038 us
Structure size: Az; = 808 um = 15.4Ap. = 8.11p.,
Axy =869 pym = 16.5Ape = 8.72pcc

Contents

1 100ms-90v-100g-4z-para-c 1
2 100ms-90v-300g 2
3 100ms-90v-500g 4
4 100ms-90v-750g 6
5 150ms-120v 8

1 100ms-90v-100g-4z-para-c

Experiment: 100ms-90v-100g-4z-para-c

t=4.8 us

Plasma parameters

B =100 G

Nne = 3.49¢ 4+ 09 cm 3
Frequencies

fpe =531 MHz, f.. =280 MHz
fpi = 12.4 MHz

fei = 0.076 MHz, f,, = 600 MHz, fi;, = 4.08 MHz
Lengths

ADe = 52.6s pm, pee = 99.6 um, A\e = 8.99¢ + 04 pym
Velocities

vy = 5.63e + 03 km/s, vpe = 248 km/s

ca =2.6le+ 03 km/s, cs = 3.74 km/s

¢2 7¢4 [mv]

E,, [V/Im]

150
4.780 4.785 4.790 4.795 4.800 4.805 4.810 4.815
t [ps]

Figure 2: 100ms-90v-100g-4z-para-c, t = 4.8 us, Probes
(2,4).

Time delay between probes: Atyy = 0.0003 us

Distance between probes: Argy = 60 pm

Correlation coefficient: » = 0.974

Structure velocity: v = 200 km/s = 0.0355v, = 0.806v7
Structure duration: Aty = 0.00378 us, Atsy = 0.0038 us
Structure size: Azy = 755 um = 14.4Ap. = 7.58pc,
Axy =760 pm = 14.4\p. = 7.63pce



¢1 7¢4 [mV]

E,, [V/Im]

L L L
74.34074.34574.35074.35574.36074.36574.37074.375
t [ps]

Figure 3: 100ms-90v-300g, t = 74.4 us, Probes (1,4).
Time delay between probes: Aty4 = 0.00055 us

Distance between probes: Aryy = 80 pum

Correlation coefficient: r = 0.942

Structure velocity: v = 145 km/s = 0.0259v;, = 0.586v7,
Structure duration: At; = 0.00252 us, Atgy = 0.0023 us
Structure size: Az; = 366 pm = 2.53Ap. = 1lpc,
Axy =335 pm = 2.31Ape = 10.1p,,

2  100ms-90v-300g

Experiment: 100ms-90v-300g

t="74.4 pus

Plasma parameters

B =300 G

ne = 4.6le + 08 cm ™3
Frequencies

fpe =193 MHz, f.. = 840 MHz
fpi =4.51 MHz

fei = 0.228 MHz, f,, = 862 MHz, fi;, = 3.09 MHz
Lengths

Ape = 145s pm, pee = 33.2 pm, A\, = 2.47e + 05 pm
Velocities

vp = 5.63e + 03 km/s, vy, = 248 km/s

ca =2.15e+ 04 km/s, ¢s = 3.74 km/s

00 L L L L
74.34074.34574.35074.35574.36074.36574.37074.375
t [ps]

Figure 4: 100ms-90v-300g, t = 74.4 us, Probes (2,4).
Time delay between probes: Atay = 0.0003 us

Distance between probes: Argy = 60 pm

Correlation coefficient: r = 0.975

Structure velocity: v = 200 kmm/s = 0.0355v, = 0.806v7,
Structure duration: Aty = 0.00234 us, Atsy = 0.0023 s
Structure size: Axzs = 468 pm = 3.23A\p. = 14.1p..,
Axy =460 pm = 3.18\p. = 13.9p.c



75.92075.92575.93075.93575.94075.94575.95075.955
t [ps]

Figure 5: 100ms-90v-300g, t = 75.9 us, Probes (1,4).
Time delay between probes: Aty4 = 0.0004 us

Distance between probes: Aryy = 80 pum

Correlation coefficient: r = 0.989

Structure velocity: v = 200 km/s = 0.0355v, = 0.806v7,
Structure duration: At; = 0.00275 us, Atsy = 0.00266 us
Structure size: Axz; = 549 um = 3.71Ap. = 16.5pc,
Axy =532 pm = 3.59Ape = 16p.¢

Experiment: 100ms-90v-300g

t="75.9 us

Plasma parameters

B =300 G

ne = 4.4e + 08 cm ™3
Frequencies

fpe = 188 MHz, f.. = 840 MHz
fpi =4.41 MHz

fei = 0.228 MHz, f,, = 861 MHz, fi;, = 3.02 MHz
Lengths

Ape = 148s pm, pee = 33.2 um, A. = 2.53e + 05 pum
Velocities

vp = 5.63e + 03 km/s, vp, = 248 km/s
ca=22e+04 km/s, cs = 3.74 km/s

¢2 7¢4 [mV]

— 80
£
Z O
3 -80
83

—160

L L L L L L L
75.92075.92575.93075.93575.94075.94575.95075.955
t [ps]

Figure 6: 100ms-90v-300g, t = 75.9 us, Probes (2,4).
Time delay between probes: Atoy = 0.00025 us

Distance between probes: Argy = 60 pm

Correlation coefficient: r = 0.99

Structure velocity: v = 240 kmm/s = 0.0427v, = 0.967v7,
Structure duration: Aty = 0.00263 us, Atgy = 0.00266 us
Structure size: Aze = 632 um = 4.27\p. = 19p..,
Axy =638 ym = 4.31\p. = 19.2p,,



¢1 7¢4 [mV]

100

E,, [V/m]

—100|

_200 L L L L L L L
21.07021.07521.08021.08521.09021.09521.10021.10521.11(
t [ps]

Figure 7: 100ms-90v-500g, t = 21.1 us, Probes (1,4).
Time delay between probes: Aty4 = 0.00035 us

Distance between probes: Aryy = 80 pum

Correlation coefficient: » = 0.978

Structure velocity: v = 229 km/s = 0.0406v, = 0.921v7,
Structure duration: At; = 0.00311 us, Atsy = 0.00307 us
Structure size: Az; = 710 um = 10.6Ape. = 35.7pce,
Axy =701 pm = 10.5Ape = 35.2pcc

3 100ms-90v-500g

Experiment: 100ms-90v-500g

t=21.1 ps

Plasma parameters

B =500 G

ne = 2.17¢ + 09 cm ™3

Frequencies

fpe =419 MHz, f.. = 1.4e + 03 MHz
fpi =9.79 MHz

fei = 0.38 MHz, fun = 1.46e + 03 MHz, f;, = 6.6 MHz
Lengths

ADe = 66.7s pm, pce = 19.9 pm, A\, = 1.14e + 05 pm
Velocities

vp = 5.63e + 03 km/s, vp, = 248 km/s

ca = 1.65e+ 04 km/s, ¢; = 3.74 km/s

¢2 7¢4 [mV]

— 80

£

> 0
3 -80

M

—-160

L L L
21.07021.07521.08021.08521.09021.09521.10021.10521.11(
t [ps]

Figure 8: 100ms-90v-500g, t = 21.1 us, Probes (2,4).
Time delay between probes: Atoy = 0.00025 us

Distance between probes: Argy = 60 pm

Correlation coefficient: r = 0.982

Structure velocity: v = 240 kmm/s = 0.0427v, = 0.967v7,
Structure duration: Aty = 0.00301 us, Atgy = 0.00307 us
Structure size: Azs = 723 pm = 10.8A\p. = 36.3pce,
Axy =737 pm = 11Ape = 37pce



¢1 7¢4 [mV]

E,, [V/Im]

L
76.708 76.714 76.720 76.726 76.732 76.738 76.744
t [us]

Figure 9: 100ms-90v-500g, t = 76.7 us, Probes (1,4).
Time delay between probes: Aty4 = 0.00035 us
Distance between probes: Aryy = 80 pum

Correlation coefficient: » = 0.985

Structure velocity: v = 229 km/s = 0.0406v, = 0.921v7,

Structure duration: At; = 0.00248 us, Atsy = 0.00252 us
Az, = 566 um = 3.78Ap. = 28.4p.e,

Structure size:
Axy =577 pm = 3.85Ape = 290

Experiment: 100ms-90v-500g

t="76.7 us

Plasma parameters

B =500 G

ne = 4.3e + 08 cm ™3

Frequencies

fpe =186 MHz, f.. = 1.4e + 03 MHz
fpi =4.36 MHz

fei = 0.38 MHz, f,, = 1.41e + 03 MHz, fi5, = 3.02 MHz
Lengths

Ape = 150s pm, pce = 19.9 pm, A\, = 2.56e + 05 pm
Velocities

vp = 5.63e + 03 km/s, vp, = 248 km/s

ca =3.72e+ 04 km/s, ¢; = 3.74 km/s
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t [us]

Figure 10: 100ms-90v-500g, t = 76.7 us, Probes (2,4).
Time delay between probes: Atoy = 0.00025 us

Distance between probes: Argy = 60 um

Correlation coefficient: r = 0.985

Structure velocity: v = 240 kmm/s = 0.0427v, = 0.967v7,
Structure duration: Aty = 0.00247 us, Atgy = 0.00252 us
Structure size: Az = 594 pm = 3.96Ap. = 29.8pcc,
Az, =606 ym = 4.04\p. = 30.4pc.



¢1 7¢4 [mV]

E,, [V/Im]

L L L L L L L
13.498 13.504 13.510 13.516 13.522 13.528 13.534
t [us]

Figure 11: 100ms-90v-750g, t = 13.5 us, Probes (1,4).
Time delay between probes: Aty4 = 0.0003 us
Distance between probes: Aryy = 80 pum

Correlation coefficient: r = 0.977

Structure velocity: v = 267 km/s = 0.0474v, = 1.07vp,

Structure duration: At; = 0.00287 us, Atsy = 0.00295 us
Az, = 767 um = 12.8Ap. = 57.8pce,

Structure size:
Axy =786 pym = 13.2Ape = 59.2p,c

4 100ms-90v-750g

Experiment: 100ms-90v-750g

t=13.5 us

Plasma parameters

B =750 G

ne = 2.71le + 09 cm ™3

Frequencies

fpe =467 MHz, f.. =2.1e + 03 MHz
fpi =10.9 MHz

foi = 0.57 MHz, fun = 2.15¢ + 03 MHz, f;, = 7.49 MHz
Lengths

ADe = 59.7s pm, pce = 13.3 pm, A\ = 1.02e + 05 pm
Velocities

vp = 5.63e + 03 km/s, vp, = 248 km/s

ca=222e+ 04 km/s, ¢s = 3.74 km/s

b9,¢4 [MV]

E,, [V/Im]

L L L L L L L
13.498 13.504 13.510 13.516 13.522 13.528 13.534
t [us]

Figure 12: 100ms-90v-750g, t = 13.5 us, Probes (2,4).
Time delay between probes: Atoy = 0.00025 us

Distance between probes: Argy = 60 um

Correlation coefficient: r = 0.978

Structure velocity: v = 240 kmm/s = 0.0427v, = 0.967v7,
Structure duration: Aty = 0.00291 us, Atgy = 0.00295 us
Structure size: Azs = 699 pm = 11.7Ap. = 52.7pce,
Axy =707 pm = 11.8\p. = 53.3pce
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E,, [V/Im]
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Figure 13: 100ms-90v-750g, t = 49.1 us, Probes (1,4).
Time delay between probes: Aty4 = 0.00025 us

Distance between probes: Aryy = 80 pum

Correlation coefficient: » = 0.982

Structure velocity: v = 320 km/s = 0.0569v, = 1.29v7,
Structure duration: At; = 0.00293 us, Atsy = 0.00302 us
Structure size: Az; = 936 um = 9.34Ap. = 70.5pc,
Axy =965 pm = 9.63A\pe = 72.7pce

Experiment: 100ms-90v-750g

t=49.1 us

Plasma parameters

B =750 G

ne = 9.61e + 08 cm ™3

Frequencies

fpe =278 MHz, f.. =2.1e + 03 MHz
fpi =6.51 MHz

fei = 0.57 MHz, fun = 2.12e + 03 MHz, fi5, = 4.51 MHz
Lengths

Ape = 100s pm, pee = 13.3 pm, A = 1.71le + 05 pm
Velocities

vp = 5.63e + 03 km/s, vp, = 248 km/s

ca =3.73e+ 04 km/s, ¢cs = 3.74 km/s

¢2 7¢4 [mV]

E,, [V/Im]

L L L L L L
49.096 49.102 49.108 49.114 49.120 49.126 49.13:
t [ps]

Figure 14: 100ms-90v-750g, t = 49.1 us, Probes (2,4).
Time delay between probes: Atoy = 0.0002 us

Distance between probes: Argy = 60 pm

Correlation coefficient: r = 0.981

Structure velocity: v = 300 km/s = 0.0533v, = 1.21vp,
Structure duration: Aty = 0.00294 us, Atgy = 0.00302 us
Structure size: Axzy = 882 um 8.8A\pe = 66.4p.¢,
Azxy =905 pm = 9.03\p. = 68.2p,c



¢1 7¢4 [mv]

E,, [VIm]

L L L L L L L
42.676 42.682 42.688 42.694 42.700 42.706 42.712
t [ps]

Figure 15: 150ms-120v, t = 42.7 us, Probes (1,4).

Time delay between probes: Aty4 = 0.00025 us

Distance between probes: Aryy = 80 pum

Correlation coefficient: » = 0.943

Structure velocity: v = 320 km/s = 0.0493v, = 1.29v7,
Structure duration: At; = 0.00408 us, Atsy = 0.00408 us
Structure size: Ax; = 1.31e+03 um = 6.91\p. = 9.84p.,
Azxy =1.3le+ 03 um = 6.91Ape = 9.84pcc

¢2 7¢4 [mv]

€
5 150ms-120v S
Experiment: 150ms-120v o
t= 427 US —15 L L L L I I I
Plasma parameters 42.676 42.682 42.688 42.694 42.700 42.706 42.712
B=15G tlus]
Nne = 2.7¢ + 08 cn ™3
Frequencies .
fre = 148 MHz, f.. = 210 MHz Figure 16: 150ms-120v, t = 42.7 us, Probes (2,4).
fp, — 345 MHz’ Time delay between probes: Atoy = 0.0002 us
f:i = 0.057 MHz, f.n = 257 MHz, f;;, = 1.99 MHz Distance between probes: Argy = 60 ym
Lengths Correlation coefficient: r = 0.948
Abe = 1895 pum, pee = 133 pm, Ao = 3.23¢ + 05 pm Structure velocity: v = 300 km/s = 0.0462v, = 1.21vp,
Velocities ’ ’ Structure duration: Aty = 0.00388 us, Atgy = 0.00408 pus
vy = 6.5¢ + 03 km/s, vy = 248 km/s Structure size: Azg = 1.16e+03 pm = 6.16Ap. = 8.77pce,
ca = T7.03¢ 4 03 km/s, c¢s = 3.74 km/s Azy =122+ 03 pm = 6.48Ape = 9.22pcc



¢1 7¢4 [mv]

E, [V/m]

L L L L L L L
43.156 43.162 43.168 43.174 43.180 43.186 43.192
t [ps]

Figure 17: 150ms-120v, t = 43.2 us, Probes (1,4).
Time delay between probes: Aty4 = 0.0003 us
Distance between probes: Aryy = 80 pum ‘
Correlation coefficient: » = 0.98

Structure velocity: v = 267 km/s = 0.041v, = 1.07vp,
Structure duration: At; = 0.00327 us, Atsy = 0.00342 us
Structure size: Axz; = 873 um = 4.58Ap. = 6.57pe,
Axy =912 pm = 4.79Ape = 6.87pce

€
Experiment: 150ms-120v E
t=43.2 us hi‘&
Plasma parameters
B = 75 G _150 L L L L L L L
n. — 2.67¢ + 08 cm—> 43.156 43.162 43.168 43.%74] 43.180 43.186 43.192
e = < t [us
Frequencies
fpe =147 MHz, f.. = 210 MHz
fpi =3.43 MHz .
B _ _ Figure 18: 150ms-120v, ¢ = 43.2 us, Probes (2,4).
{,Cén_ggl.losm MHz, fun = 256 MHz, fin = 1.98 MHz Time delay between probes: Atoy = 0.00025 us

Distance between probes: Argy = 60 pm

Ape = 1905 pm, pec =133 pm, Ac = 3.25¢ + 05 pm Correlation coefficient: r = 0.978

Velocities .
Structure velocity: v = 240 kmm/s = 0.0369v, = 0.967v7,
vp = 6.5e + 03 km/s, vy, = 248 km//s .
’ : Aty = 0. 2 Atgq = 0. 42
¢ = 7.08¢ + 03 km/s, ¢, = 3.74 km /s Structure duration: Aty = 0.00329 us, 4 = 0.00342 us

Structure size: Az = 790 pm = 4.15Ap. = 5.95pcc,
Axy =820 pm = 4.31\p. = 6.18p,,
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Figure 19: 150ms-120v, t = 50.8 us, Probes (1,4).
Time delay between probes: Aty4 = 0.00025 us

Distance between probes: Aryy = 80 pum 16
Correlation coefficient: r» = 0.98 <
Structure velocity: v = 320 km/s = 0.0493v, = 1.29v7, E 8
Structure duration: At; = 0.00421 us, Atsy = 0.00416 us S o
Structure size: Az = 1.35e+03 pm = 6.33\p. = 10.2p., %& _8
Azxy =1.33e+ 03 um = 6.26Ape = 10p,e ‘ ‘ ‘ ‘ ‘ ‘ ‘
100 T T T T T T T
E 50
Experiment: 150ms-120v E ol
t = 50.8 us 3
Plasma parameters M -50
B=7G —100 ‘ ‘ ‘ ‘ ‘ ‘
Ne = 2.13¢ + 08 Cm73 50.812 50.818 50.824 52?32] 50.836 50.842 50.848
Frequencies g
fpe = 131 MHz, f,, = 210 MHz
fpi = 3.07 MHz Figure 20: 150ms-120v, ¢ = 50.8 us, Probes (2,4).
{,Cén_gghosg)? MHz, fun =248 MHz, fi, = 1.83 MHz Time delay between probes: Atoy = 0.0002 us
A — 92135 um — 133 um. A — 3.64e + 05 um Distance between probes: Argy = 60 pum
Vléiocities HI Pee HI Ae ' K Correlation coefficient: r = 0.983
Structure velocity: v = 300 km/s = 0.0462v, = 1.21vp,
vp = 6-5¢ + 03 km/s, vre = 248 km/s Structure duration: Aty = 0.00{102 ps, Atgq = 0.00416 ps
ca =7.92e+ 03 km/s, ¢cs = 3.74 km/s

Structure size: Axg = 1.21e+ 03 pm = 5.67Ape = 9.1pce,
Azxy =1.25e + 03 um = 5.87Ape = 9.41pce
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