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Sketch of a Sunspot with different types 
of waves taken from Roberts (1990)



The basic geometry



Different Types of Modes



The Basic Equations of motion are the continuity, 
momentum, induction equation , the energy equation



The case of flow (non zero)  is rather complicated to begin with. The 
solution of the Wave equation involves Hyper geometric Functions. In this 

talk I shall restrict myself with the simple case of no flow. The case of 
uniform flow is being worked out and the dispersion relation will be solved 

numerically for different sets of parameters pertaining to the model.



Applying the boundary conditions at the interface wherein 
there is a discontinuity in the density and the magnetic field, 

the dispersion relation (for details look into the book by 
Chandrasekhar (Hydrodynamic and Hydromagnetic Stability)



In this slide we deal with some special cases before solving 
the original dispersion relation. In the case of small and large

ka (long and short wavelengths ) the dispersion relation is 
relatively easy to solve.



The expression for the different epsilons given in the 
dispersion relation.



In summary, the gravitational stratification effect on 
magnetohydrodynamic waves in a single interface 
has been studied  in the penumbral region of the 
sunspot. The effect of flows is being considered. 

However, in the present talk , the
case of no flow is dealt with . The dispersion relation 

with flow will be derived and the different mode 
structure of the waves will be studied for the relevant 

set of parametric values in due course.

Thank You
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