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Reorganizing the second term on the R.ms using vector algebra
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Now let's rewrite themomentum equ
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Magneticfield inthesamemathematical

formof plasmapressure
In the contextof MHD in analogy to particle pressure

the strength of the magnetic field will act in a similar
way
In general form
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We can simplify the form of magnetic tensor AM

by considering the following

i Themagnetic field lines are straight andparallel

i The intensity ofthe magnetic field changes in
1 direction to B

This allows us to make B TT 5 0

which implies the total momentum comes from
the pressure term
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Now additionally if we consider the magneticfield is IIE
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Rewriting magnetic tensor in its general form
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Isotropicpressure
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magneticfield

normal pressure
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Similar
representation

LOCAL PRESSURE

2h is I to B field lines

TENSION

Bfm is 11 to B field lines

PLASMA B

PlasmaB is the relative importance of plasmapressure
with respect to magnetic pressure

B NRI
particlepressure plasmapressure

572M magnetic pressure



NOTE B could be related to characteristic velocities as
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Good interplay

In solarplasma B 05 I between particle pressie

and magnetic pressie
In laboratory B n 10
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MagneticpressureLargly

dominates in controlled

environment
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Assuming I 0

The L tis of our momentum equ becomes zero So we

have

7 Pt In B B 5 B

Now assume B 11 I and only variation is in Je
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P t In B Const Plasma is

DIAMAGNETIC

i e if PM then Bt

Consider a large no of particles and eachofthem
are gyrating Total contribution due togyration will

impact the externalmagnetic field Increasing the no of
particle will reduce the magnetic pressure

PLASMA PINCHES

It was introduced to confine plasma to make it sustainable

IMPORTANT FEATURES

They are generally studied in cylindrical coordinate

No radial component of B Br o

P B do not depend on E I

so B is expressed as
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General
Using Ampere's law
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current only in Z direction
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Omid
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This will have purely azimuthal currents Odirection

SCREWMI
combination of O pinch t Z pinch

PINCH INSTABILITIES

Considering different pinch cases a small perturbation in

current could lead to exponentially large variation making
the system unstable

Thepinch mechanism

I wassupposed to confine
I II

theplasmausingTxi force



Two examples of different perturbations leadingto
instabities

Mag pressure

Magpressure A B

A B

SASUAGE KINK
INSTABILITY INSTABILITY

APPLICATION OF PINCH IN FUSION


