



































































































































Wave Salut.is to Lineerised
Ideal MHD Equations

Ideal MHD equations are good 1st order
approximations to molecular clouds

the birthplace of stars
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also approximately isothermal Z Q Ipc
with Q es then 10
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Hence let's begin with seeking
solutions to the ideal MHD egs



of

Ideal isothermal MHDeg.ws

3ft 0 continuity
mass advection the pressure

9 por
P inoBmentum

If x B induct
Lorentz force

Faraday's 1 Ampere's Ohm's Law
T B D divergence free P Cfp Eosconstraint

Linearised variables
Consider a plasma with a stationary homogenous
background with only small linear

petulsatis from the start nay state
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is any variable

Let's also consider 13 Rarb Pmay 1
appropriate for magnets'ed molecular clouds
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Linemised MHD Egs
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Solvable with Fouri transform Let's
take the f Effy F Jd f kn of the

Reminder linearied MHD equations
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Fourier transform is Linea and
turns derivatives into algebra
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Choose ware geometry



let k k o ke Bo B I
This is just for pedagogy but always
have freedom to pick coordinates

Transverse waves
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i e Transverse waves do not perturb
density incompressible

Velocity and Magnate Perturbations
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where Tao Bo tattoo is the Alfrein
speed dispersion relations for Alfieri
The full relatin is

waves
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Longitudinal Waves
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leave for the reader

Dispersion relations

same as previously but for SF
SB SF This is because K So
0
This results in a 3 3 matrix problem
of the form def A 0 with
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characteristic equations
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which is a quadratic in W 3

32 k Cooties 3 licostries 0

E
WE 3 I taste fattiest Kern cost

where Vfasf off Cf

Simplify and separate roots
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Note

1 linearised MHD equation's not good
for supersonic turbulence
e.g Spfl G1 to be ignored However

18pm it Spy red
non linear terms matter

2 MHD turbulence has been historically
framed as a wave interactions

phenomena between Alf.oEh wave

packets
Fundamentally this ignores other waves

however we ee learning of their
importance in the last few years


