Consequences of electron reflection
back upstream in oblique shocks
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Reflected electrons generate electrostatic waves,
which can interact with upstream electrons
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e The above animation show an upstream electron (black) interacting with the electrostatic field (top: E , lower: E
components). This field was generated by reflected electrons. The upstream electron gains energy in these

directions and is turned away from the shock (left of animation) in the upstream region. Here, 6, = 45’
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Reflected electrons generate electrostatic waves,
which can interact with upstream electrons
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The above animation show an upstream electron (black) interacting with the electrostatic field (top: E , lower: E
components). This field was generated by reflected electrons. The upstream electron gains energy in these
directions and is turned away from the shock (left of animation) in the upstream region. Here, 6, = 45’
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Reflected electrons generate electrostatic waves,
which can interact with upstream electrons

Qit=4.20
3 ~ ~ W N A" N 100
S ANV WY LAY S O A = —
A \.\\ '\\\\\ RN O ALY Ay ' \ ) W\ Y ] Ot ) \ ’ 10 1
4] % NN L\ W% AN AL\ \ AR \ | \ e R
%] 20 \ ‘\\\\ e W\ “ L AN, 4 \ \ \ >
\ . . "'
T 20 [HHERUEREEARSER | \ ' oo
B NN S O\ v \‘\. \ \ \
\\\\ \\. \ \ ! \ \ Y \ -1
L\ N \ \ \ 5 . A} 3 A _10
\ ‘ AN \\ \\\ \ )
: .\““\ :\ ‘\- \\“ ‘; : sA N 5 L ) \‘\ ’ ) \\ L . b“ \ ‘\ N — ! 100
800 250 300 350 400 450 500
X/Ase 5
LN R AN LA A MR T NN, - = & = - = ' ST 10
¢ :\ ~ et e ‘#.\ N B o o~ . \ o L " ~ ) -
‘\\\\ R T SR - - N ~ < . L . . . 10—1
) — S A S A R s WESE N < SO SN NS - . \. ~ -
=, N N e LR R T N ) —_— . - . O 2. 4
"<m 20+ AN ;§ ”\"C‘\ N S e - - \ . N " . 0 uj*
~ NSNS NN A ~ . Ny a - - W -
~ NSNS RN N SRR D, - - . s B -
e N N R AT s R, ~10-1
o 1N Sy E - % -~ oy - 4
Y RN e et =~ — e S - = 3
9 \\\\\ . SN LS S N o .~ . S b, . . _100
00 250 300 350 400 450 500
X/Ase

e The above animation show an upstream electron (black) interacting with the electrostatic field (top: E , lower: E
components). This field was generated by reflected electrons. The upstream electron gains energy in these
directions and is turned away from the shock (left of animation) in the upstream region. Here, 6, = 45’
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Reflected electrons generate electrostatic waves,
which can interact with upstream electrons
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e The above animation show an upstream electron (black) interacting with the electrostatic field (top: E , lower: E
components). This field was generated by reflected electrons. The upstream electron gains energy in these
directions and is turned away from the shock (left of animation) in the upstream region. Here, 6, = 45’
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Reflected electrons generate electrostatic waves,
which can interact with upstream electrons
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e The above animation show an upstream electron (black) interacting with the electrostatic field (top: E , lower: E
components). This field was generated by reflected electrons. The upstream electron gains energy in these
directions and is turned away from the shock (left of animation) in the upstream region. Here, 6, = 45’
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