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Kelvin-Helmholtz instability of sheared electron flow at the magnetopause
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Abstract: Magnetopause is the boundary layer formed by the interaction of solar wind with magnetosphere,
and current flows upon it. The current was considered as the sheared electron flow, and the Kelvin-
Helmholtz ( K-H) instability induced by the sheared electron flow of nightside magnetopause was
discussed. Because of the effect of the electric field, instabilities of the shear electron flow are a little more
complicated than those of the shear plasma flow. From the results obtained from the paper, K-H
instability rising from sheared electron flow is easy to occur at the inner boundary of the magnetopause,
and, it is likely that K-H instability happens when the velocity of sheared electron flow is between two
thresholds. And. comparing the nightside near earth magnetopause with the magnetotail, we found that
when the ratio of electron number densities of magnetopause is constant, and high electron number density
can raise K-H instability. It is obvious that the variations of n,/n; influenced the effective growth rates:
K-H wave centralizes the lower velocity region with bigger n, /n;, and its effective growth rate is smaller.
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Fig. 1 The schematic sketch on the nightside magnetopause

2 BHXAR

HRAO T HE v, E.B,j.n, .0 u E LA
SRR f = fo+ B Hirh f) FORMT R £
ForHigh . B UL Y 0 o i A T R A
(D I AL, % RSN TP 25 2 i =m0 =
no s XTI mAE L XN expli (k « r—wt) JHYfHST
AR R R A TS

kich hich | waw  tw,
1 _ Ky 2A _'_ 7? 0 A _'_ ; . ¢
w ¢ ww W e w

0 1 0

2 .
w C w

bh2n2 , ; 2.2 2 2.2
anCA_'_ZO)(-Cl) [/OF 0 1_k,CA _'_Cq_k”CA
2
w



%14

FEETR T 3 ik K-H R4 35

THicn= R BTIRSCHEBE, ¢ S E A G

/10771 0

i%;w(: eBOaIE%?@ﬁE’iﬁ:gawﬂ M:ZZj»%%%
ERLSE NI T@JT(Z)ﬁHj
() (- ra -

w
(/e(“)cﬁ_'_wfw_cl)c)(knc‘\ ww’c)_o (3)

2
[OF ] W pe w w ) W pe

B e ST ¢ BN T ST C3) TS

(w” — kici) (w/?w\) "

k[cA(Zw —|— /ez —Z))T—k,zci>
I

RS %—/\IE%%ZETJ‘,/Q” [Fl B 2 1 SR, e
I A7 ) B0 AT A6 7, FR AR T2 o8 2 —
AN SR B,y 21> 2R E, WA 1 b 2 R T
I, 2 THT B A T A WA TR PR s ik, 7 LA D) [ [
W T A e AN B A Iz R SR TR IR R AR A 1Y
(2. Y 22 H—E BT, b, MRS RN S
RO BEAT G, Y1 2 — & AR R A AR

0 _ku _
— =

T

FEVE. T T FRATE B AR k.
2
(!l )
0 k ./’/
mz(k,z(:i)
o % |
\ ’
2l - UO(LTTH)
o | o
N 0 ()iS l.lf) I..S 2.0
i U:_,: c?, }

(220 FRAF RN 2 <<0 For FRm R WP
B2 7B/
Fig. 2 The relation between 7 and ©*/(k?c3

3 KHABEEM

R Z D RAZH R OY = T
M R B PER A T 0; O7E 1.2 MU, v rY ik
[ b R 2.

i 2 (3) &, AR FE e T 3 Bt 45, FRATTAR 21
K-H I OHOCR N

2
m[mﬁ —DP i <1+f%>]
cl

n[<w%—1>+iufz_l<1+f%>}

2
n2[<w§—a§>2+mg L <1+T§>]

— w (5)
rz[(wg as) +1 2(1+1’2]
‘t':':',nunz /\jE:;IJj‘:’l 2 @'Hl?l’*JEE'?%IME;waZ /—Ii’

L2 MR mmE. T 2880, 0 =w —
w1,2 _ W1,2 :ﬂ X JAN =TT IS
kICAl’wd'z ktCAl’az CAl»CAl,zﬁ’leJj‘?

1.2 D0 BTAR SCIE FE o 53058 10002 B
TR s 710 = 22 ey 4350 1A, 2 A0 26

k'v,w12

k,
A |] 01
X (5) AT B R, FoA145 3] — 1 36 IR
T,

ZAw” =0 (6)

XF 2 (6) #E1 ?ﬁ’iaﬁﬂ/ﬁ\?ﬁﬁﬁﬁjﬁﬂﬁﬁﬂﬂfﬁﬁ
K-H 3 A E i

4 HRU®

FRA VIR B2 1 J2 T ) 1) Pl 50 %%5 B 43 i) A
m=0.1 cm~ S WEIRGR E 43 B B =
307, B, =15y 3= o) AT BT B 5 15 2 e &=
WHEF IR R U=v/cs SAREMWEIE K K ¢ 2
[P SCHR CanlE 3). &l 3 iTLAAEH .

S, =1 cm™

(.25
B2
020+ ]‘zg.oi]iln Rz TT] 10
2 - "
V& \', nirs
Sh=18amy B8

0.15 / « X
Q3 (_:" ‘;

0.10 /7 k=15km ‘,

0.05|

o H
0 (§] 3

B3 #ME#METNAARE L B K-HAREERN
BRIBKE e=wi/(kea) EXLEN
YRR U=v /ey Z AKX R E
Fig. 3 The effective growth rates e=g;/(k,c, ) shown
as functions of normalized velocities U=wv /ca,

for several k; values in the case of magnetotail region
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Fig. 4 The effective growth rates e=w;/(k;c, ) shown
as functions of normalized velocities U= /c4;

for several k; values in the case of nightside magnetopause
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Fig. 5 The effective growth rates e=e;/(k;c4;) shown
as functions of normalized velocities U=wv /c4; for

several n, /n; values in the case of nightside magnetopause
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