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ADbstract:One of the most important diamagnetic current driven instability transverse to the magnetic field is lower hybrid drift instability (LHDI) which excites lower hybrid drift waves (LHDW).
LHDI gives rise to anomalous resistivity which further leads to onset of magnetic reconnection. Because of its high anomalous collision frequency, LHDI enhances the rate of transverse diffusion. The
lower hybrid frequency (LHF) ranges between electron and ion cyclotron frequency which is a natural resonance. LHDW is generally observed in transition layer regions and magnetic reconnection
Sites, where the gradient In density occurs. We are presenting electromagnetic kinetic model including gradients in density and magnetic field, finite parallel wavenumber and non-thermal particle
distribution function or kappa velocity distribution function. The effect of the aforementioned factors on the growth rate of LHDI In different plasma beta circumstances has been thoroughly
Investigated and will be discussed. Space observation of drift driven wave using MMS spacecraft will also be discussed
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Linear kinetic treatment for the

| 1.4 ] 0.14
collisionless, two-component plasma 2'1;_ 1.9l . 0.1}
consisting of electrons and ions. 0.10! 1.0} 0.10}
» Gradient and magnetic field gradient <0.08| £ 0.8 | 008
and magnetic field directions shown 0.06; ' 0.6 T 0.06¢
in the figure. 0.04} 0.4¢ ] 0.04r
002 0_2 B E_ﬁu 0-02 |
. - - - : - - - e 0.0QES P
y Ver Vo 0-9% 1 2 3 4 080 05 10 15 20 25 3.0 6.0 05 10 15 20 25 3.0
l T Kyn Kyn Kyn
V : :
> @D e w, Task 1 Fig2: Non-thermal electrons and thermal ions w, T ask, 1
l Yn Task 1 Yn Task, |
0.14
0.12
n (x) {1~ 8 x) 0.10
0.08
0.06 Fig3: Thermal electrons and non-thermal ions w,, Task; |
///,/,/»// oo e
0.02
B (x)=8B,(1+¢,x) 0.00
Z
: 4 0.20|
04 Observations of LHDW @)
3_ :.r H"".. | |
MM S1 e 0.15
= 10 | 3 o
i _13 : ? 2- :'* e cee. -.._'__-'--: f‘ 0-10
. 3 e
[ 2 | : ‘Ir’. = = ".
s 7| Wil —— 0.05}
= * * i -
— 2T i - :
= 157 oL : ; ; Vs
s 1 0 1 9 3 4 0.000
— < .
E 2 NJLB} -(VxB), l“'-..-‘:n;E‘llid}— ky“
= 0 S S A ' e —_—
| — e OO Fig4: Effect of §; on thermal (dash lines) and nonthermal plasma population (solid lines)
| I::E:I—
B —JEB}M—W::B); BF:E

The maximum growth rate of the LHDI increases with the increases in k index as shown In
Figl and similarly the normalized negative maximum real frequency gradually increases with
an increase of K index

Effect of nonthermal
electrons and ions on LHDI

The maximum growth rate of the LHDI increases with the decrease in k. index as shown In
Fig2 and normalized negative maximum real frequency gradually increases with an increase
of K Index.

Effect of nonthermal
electrons and thermal ions
on LHDI

y(nonthermal electrons and thermal ions) > y(thermal electrons and ions)
> y(nonthermal electrons and ions) > y(thermal electrons and nonthermal ions)

Effect of thermal electrons
and nonthermal ions on LHDI

- Instablllty analysis of LHDI

Parameters used (MMS Observation):
B=11nT,n,=2cm 3, T; = 2700 eV, T, = 700 eV, Vi = 200 kTm €,=84x%x10"* m™1
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The effect of ion beta on the LHDI growth rate is compared between nonthermal and thermal
plasma distribution cases, it is found that the ion beta in presence of more nonthermal plasma

Effect of ion plasma beta,

sl _ | 0.0251 B, on LHDI population suppresses more growth rate than the case of thermal plasma as shown in Fig4.
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