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selected crossings of the Earth’s bow shock

Vasko et al. (2020), Frontiers in Physics

# date time n e M 4 Be T./T,
[ | 11092016 | 12:19:24 | (0.91,042,0.01) | 654 | 8.4 2.8 2.7
2 | 11042015 | 07:56:04 | (0.98,0.15,-0.11) | 116 | 10.3 | 0.75 | 0.45
3 | 11042015 | 07:37:44 | (1.00,0.01,-0.04) | 925 | 11.2 | 0.8 0.45
4 |1 11022017 | 04:26:23 | (0.76,0.64,0.11) | 119 34 0.8 4.3
5 | 11022017 | 08:28:43 | (0.85,0.52,0.10) | 101 4.7 [.6 2.3
6 | 11302015 | 08:43:14 | (0.99,-0.10,0.12) | 86 7 0.4 1.1
7 | 11092016 | 12:57:04 | (0.93,0.36, -0.01) | 107 6.4 5.5 1.6
8 | 11022017 | 06:03:33 | (0.80,0.57,0.18) | 98 54 | 2.25 2.4
9 | 11042015 | 04:57:34 | (0.99,0.11,-0.01) | 100 | 12.75 | 0.85 | 0.3
10 | 12282015 | 03:58:04 | (0.96,-0.25,0.10 | 101 24 3.3 3

9 crossings of the Earth’s bow shock
and only bipolar solitary waves with
amplitudes larger than 50 mV/m

Wang et al. in prep. for JGR

10 crossings of the Earth’s bow shock
and >2000 bipolar solitary waves with
amplitudes as low as 10 mV/m



dataset of solitary waves
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Interferometry analysis
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interferometry allows us to determine

wavevector k

speed v,

typical spatial width |

compute amplitude @, of electrostatic potential

electrostatic potential can be fitted to
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nature of bipolar structures

« solitary waves are predominantly ion phase space holes

(a)
RN : P « only 3% (10 out of 371) structures have positive potentials
" - "y s ;sg u,." o s » %* f « propagate with velocities of about 100 km/s in the SC frame
S . - }"" .3{,5'?: * . (ion-acoustic type fluctuations)
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Vs [km/s] - at realistic conditions w,./w . ~100 only very small

amplitude electron holes (~0.01 V) can be stable for
sufficiently long time



origin of bipolar structures

R A e « lon phase space holes are most likely produced by
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this is what occurrence of >50 mV/m bipolar structures looked like in shock#1

40
20

11/09/2016: 12:19:45-12:20:40
| Ma~8.4, Bn~65°

40

20



Bx’y’Z [nT]

this is what occurrence of >10 mV/m bipolar structures looks like
(Wang+, in prep for JGR)

Shock 1 ESW location overview with MMS1 data

50 | |
T

e ———— et (ML ] |
o U A i 4 ! Jﬁ\cﬂ: qu/
| A "’ﬁ;«ﬂ/\/ﬂsﬂ

I |
R TIIT

|B| [nT]

o

(o)
o

-50

{ ,g
.

— T

el

h)
{
\
0
‘
¢

0 | | R e bed AL " o |
12:19:55 12:20:00 12:20:05 12:20:10 12:20:15 12:20:20 12:20:25 12:20:30 12:20:35 12:20:40




