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Grad-Shafranov Equation
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Grad-Shafranov Equahon (1D example)
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Grad-Shafranov Equation (2D example)
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Plasma Physics Series

Cylindrical Reduced MHD N

the order of €’B,. To lowest order in € this unknown vari- A Complex Physical System
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Basic Derivation

H Coaplés Chry Stety S ESNL &

#ﬂ___

KApo mTSE Y, ' ToRAmAK Duptionst

Tor (1792)

EE.

3K, wim &,

e 128 AT

[ PVLIR, rS/LAW7

7R, |
=k

JPLEFL MAD DECCRLE PL:‘?"SM Dé’»—vﬁ’mrcj AT p &:,KT)
| ﬁL‘F&’é—w _/7/1&(5 rc.‘ly?rL{ - /F



Stream Function and Poloidal Flux
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Simplifying the MHD Equations
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Simplifying the Induction Equation

2 ¢ *
— = 2V,
=(3,9)%. —jﬁ)ﬁ * Ba5y
27, . '
___-'L-{-(\f,'@) , = SogsT Tun ~p FLuX
Fuﬂc?'?.a-"f | |

&

| _
poro FLun EVOLES DY mmictly

Dus o Fr £ - liFAds
_CH?‘IT‘-‘H?-S' 10 THE SR E A
12 Fonrcflo~ 77



"Simplest” Kink Mode Theory

® Reduced MHD (plasma torus with a strong toroidal field)

® Kink modes &
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Importance of B:V
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First: Equilibrium
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Step 1: Equilibrium (Shafranovs Simplest Case)
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Wessons Cylindrical Equilibrium
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Linearized Reduced MHD
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Alfven Waves in Shafranovs Equilibrium
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Global Kink Elgenmodes
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Global Kink Eigenmodes
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Kink Mode
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Wessons Cylindrical Equilibrium
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Wessons Kink Modes
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Wessons Kink Modes
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Next Lecture:

» Examining the properties of kink modes in the (straight) reduced MHD formalism.
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