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Solar wind temperature anisotropy
at 1 AU

The temperature anisotropy of plasma component ,,a*:
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Proton temperature anisotropy

at 1 AU
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Electron temperature anisotropy
at 1 AU
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Solar wind distribution function

1. Plasma can stream
along and against
magnetic field direction
2. The distribution
function might have a
double-peak structure
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Counterstreaming bi-Maxwellian
velocity distribution function
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O-mode instability-1
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Existence condition of the O-mode instability in electron-proton plasmas for the
case R| = const (v = 10). Curve 1: U = 0. Curve 2: U = 0.5. Curve 3: U = 1. Curve 4:
U =1.25. Curve5: U =5.

P(A} }3”) = PORJ_A_,BH U=2PR, (1 + u_l) R, = Tﬂ' = const.
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O-mode instability-2

2
10 Resalution GlxGh, cutoff at 100 20 3¢ 101
<] it e L1 10
[..:' é;;; " (R I |
i M '!i
it I
"'I';h =EEEE= EE:-- E ]t = 10
e | HERE aEiHE TR, o
= SAAEEE SR I EEf T 2 410 = i@
:.. I |II HIII. ‘:l:l:l- AEEFEEETy k] II-II=:= l
CRRE T S
_T-" BRI ] ANEFAEEE — o[ ] = LIF
- = ] -4 .II L2 L) I': ;
E i, CHHE E
'FE H;i-i""h' F;Eﬁg::* r:::“ o 0E w10
E JEE.E: EE 1.2 = 1F
::? =E¥. 1= = 1IF
10" i ! 1l g s 1.0 > 1

Parallel plasma beta 5,

Existence condition of the O-mode instability in the electron-proton plasma for
the case B = const (v = 10). Curve 1: n = 0. Curve 2: 7 = 1. Curve 3: = 5. Curve 4: 5 = 10.
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O-mode instability-3
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Curve 1: P, = 0. Curve 2: P,
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Temperature Anisotropy A, =T /T} ,
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Alfven instability-1
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Parallel plasma beta 5,
Red: Py = 0. Green: Py = 0.26. Blue: Py = 0.3. Black: Py = 1.
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Alfven instability-2
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Red: Py = 0. Green: Pyo = 0.5. Blue: Py = 1. Black: Py = 2.
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Mirror and firehose instabilities-1
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Mirror and firehose instabilities-2
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Summary

1. The present project has analyzed stability of four fluctuation
modes (O-mode, Alfven, mirror and firehose) in
counterstreaming bi-Maxwellian plasmas.

2. The counterstreams have a considerable effect on the well-
known instability conditions of these modes.

3. The results point out to a full potential explanation of the
observed temperature anisotropy of the solar wind at 1 AU.
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