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PROBLEM SETUP THE 16 MOMENTUM MHD SET OF EQUATIONS
We study wave instabilities in a mag- dp Jivi — 0 ]
netized, anisotropic, collisionless plasma g TPV =Y (1)
in the fluid approximation using the 16- e 32 L 3
momentum MHD formalism. We discuss o V(pL - ) 0 (B-V)B =
cases when the interfaces between solar L t L L o A . 2)
wind components are Kelvin-Helmholtz un- = (pL —p II) [hB divhp + (hp - v)hB} +hp(hp - V)(pL — p||) + Pg
stable, including the dimensionless parame- d mi B2 B2 s 26,
ter as the ratio of flow speeds (h = V1 /Vi2), dtpll 3 — T3 [B(hB V) (EH) | BL (hp - V)B}a (3)
the values of which provide a enough condi- : :
tion for velocity shear through interfaces. dp. B> S
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After linearization and simplifying equa-
tions (1-8), we obtain a second-order differ- d Sg _p_! [(FLB V) (p_l)  PLPL D) (hp - V)B} | (6)
ential equation of the form dt p p p p pb
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_ here hy = B/B and d/dt = 9/dt + (U - V) is the convective derivative. Here S and S
here A = (h —1)/(h + 1) and W B ||
WS ( 3 5)/ (h+1)an Vo () are the heat fluxes along the magnetic field due to parallel and perpendicular thermal kinetic
A(v) = i 6)2 *—kéﬁ U= OV 1. motions of ions.
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b4 and B, are determined as RESULTS
Ba=p0—-a—¢&, Oy = 0+ 2a+ Assuming a step discontinuity function for the velocity profile yields the follow solutions

B, =C1e " 2 >0; B, =Cye™ x <0, Applying boundary conditions and regarding to
B, component we can write dispersion relation

- =0, /ﬁl\/1€—|—€

where £ = Q — A, & = Q + A, 1 = 1, 2 indicates two ditferent flows. Hereafter we choose all
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where for the basic unperturbed physical pa-

rameters (indexes zero are dropped) dimen-
sionless parameters were used
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a=Prt =_1_, CQII _ Pl n = )|k VI the flow plasma parameters the same except for the velocities, Vy; # V2 and v = 0. We then
p| | p Wy get a polynomial equation of the 16th order, which contains only even powers of €2:
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Here w, = w — kV/{Vy(z) is the Doppler

shifted frequency and v = | = v,. We also
used 6 for the wave propagation angle rela-

tive to the magnetic field, cos? 6 = /. N oo Lﬁ’i\ ool 2 — o
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the step discontinuity function for the ve- o2 AT | 0.04- ,’I / // \ Q\ 0.04- L\
locity profile (Vo1, x < 0; Ve, z > 0). We o 47 : 0.02_',/ | \\\ 0.03\34_5 ' \\
also select the same physical parameters in A | ] S T T

both flows, and solve the dispersion equa-
tion. And we should require that the found
solution must satisty the boundary condi-

Growth rates (I') of wave modes depending on the wave propagation angle parameter (¢) for
various velocity ratios h (left) and on the anisotropy parameter « for varius ¢ (central) and S (rigth).

A FUTURE DIRECTION
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In the future, we will investigate the
properties of KHI depending on the param-
eters of anisotropy and heat fluxes. The re-
sults can be used to explain the observed
wave turbulence in the solar wind, the stel-
lar wind, and in the magnetosphere of the
planet. In CIR, lateral contact discontinuities
occur in the interaction of fast and slow solar
wind components. The solar wind is always
a turbulence of any size, both in time and in
space.
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