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Solar Wind Observation

Micro-Instabilities
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Magnetosheath Observation
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ST R B ENINACEI Magnetosheath Observation
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Marginally unstable plasma (v 2 0) exhibits enhancements in:

e Magnetic fluctuations (Bale et al., PRL, 2009)
e Temperature (Maruca et al., PRL, 2011)
e Turbulent structures (PVI) (Osman et al., PRL, 2012; 2013)
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PIC Simulation R,B,Jz

Used similar method of v calculation on a fully kinetic PIC simulation:

§
=

140 -

120 A

100 -

80 -

60

40 A

20 A

0

By=B.=06R,=1T,=T.

I o o g = = ’l‘ ’l‘ ‘|3 o Ind g =
S o = o N » w o w o w o w
T HEET T .
I ] 7 = =
v — r ) g
>/ By, Jz
A >
N /
’ O
\ \‘ J\
‘3 .
. ]
Py v
" ;» 2 } /,;
- "»r e
[ A .
S et He s — A M
0 25 50 75 100 125 150 O 25 50 75 100 125 150 O 25 50 75 100 125 150
X(d)) X(d)) X(d))
RQ (UDel) Arcetri-2019 Workshop February 16, 2021 5/13
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Qudsi et al. (ApJ, 2019) (submitted)
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WY SHOIES A ot il FPI (Burst Mode)

MMS observation in Magnetosheath

Ion data from Fast Plasma Investigator (FPI) aboard MMS.

In burst mode we get one proton distribution every 150 ms.

Period analysed: Several burst modes from 2016 and 2018.

Present results from 12/27/2016. Previously studied by Chasapis
et al. (ApJ, 2017; ApJL, 2018).
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FPI (Burst Mode)
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WY SHOIES A ot il FPI (Burst Mode)
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Conclusion Comparison

Comparison between PIC and Observation
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e The anisotropy gives rise to intermittent microinstablities which
help scatter the energy and restrict the high R; incursion of
plasma at high 3
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