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Simple theory of drift waves
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Drift velocities

 ExB drift 1 e Curvature drift a
E x B o _ MR xB
B> g RB

- Diamagnetic drift * Polarization drift

VB 1
_ Yp w.B dt

AU D—

Vp = 3
gnB-

e VB drift * Gravitational drift

B < VB ~mgxB

1
Vygp = L -vir 5 Ve = 5
2 B g B



Drift waves properties

* |t refers to the diamagnetic drift in magnetized
plasmas with Vn+0, and propagates with
diamagnetic drift velocity

o ,,universal instabilities of magnetized plasmas,

* ES In low Beta plasmas EM in high Beta plasmas,
* lead to fluctuations inn, ¢ , T and B (in high B),

* have low frequency< o



-Venus day side synthesized  -Venus night side synthesized
false color image by UVI (2017 false color image by IR2 1.735

Sep 24). um and 2.26 um (2016 Mar 25)

(C) Japan Aerospace Exploration Agency (JAXA ( /PLANET-C Project Team



A sketch of the most important plasma boundaries and interaction
regions in the environment of Venus (Brace and Kliore (1991)).
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Aim of the work:

« Studying the dispersion properties of electrostatic waves
In nonuniform ionospheric plasma of Dawn-Dusk
region of Venus ionosphere, and how the plasma
stability affected by the inhomogeneities of the system.
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Plasma Parameters

T —Ty—=9x10° Kk Vo~ 20 km/s

vgo = 15 km/s

T.=1x10* K

Bozixii w0 km/s

n. =1x 10* em™3 Ln. = .106 -

*nf’ =100 em 3 Ln, = 107 cm
o ’ L,. =10° em

_ —3 nH -
ng = 20 ecm Lp =107 em



Basic Equations

o ] ong, — .
-Continuity equation 5 TV (nata) =0 reseure
Magnetic force ~dradient
3 " force
-Equation of motion m, (at + 7, i’) Ve = ( E + v, X BO,%) — VP,
C

_ _ Electric force
-Poisson equation V¢ = dre(ne — no —ng)

Where EF=-Vo Vo — ﬁcxj_ T U&z"% + Uao(x)

VP, = vKgT.Vn, Na = Nao(Z) + Nal

« : e for electrons, O for oxygen 1ons, and H for Hydrogen 1ons.
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Drifts appeared in the system,
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General case
The dispersion relation

_k271510‘1 = 4me(B 1Y, + Byary; — a2f171)
Where,
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Flow velocity= zero

Electron inertia =zero



CaSe 7 (VBmVan vo =0, Me — O)
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Case 9 (Vng,vo =0,
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3& 11

Flow velocity= zero
Electron inertia # zero



Case 3 (VBy, Vng, vo =0, me#0)
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Case 11 ( Vng,vo =0, me #0)
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8,10, 12

k, = zero (Flute modes)



(Periodic wave)

Case 8 (VBy, Vng, Vug , me #0)
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