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Wave  ->  Obstacle 

• prominence oscillations (“winking 
filaments” Ramsey & Smith 1966) 

• streamer displacements & oscillations 



Perpendicular 1-D “Simple Wave” 

• amplitude decrease 
• deceleration 
• steepening of the frontal profile 
• broadening 

b=0 :     
w = vA0 + 3v/2 
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Perpendicular 1-D “Simple Wave” 

- different boundary conditions;  b = 0 
- different ambient conditions and obstacles  (1D, 1.5D, 2D, 2.5D) 



Effect of Line-tying 

- lower amplitude 
- ambient  m.f. relaxation  
- formation of a trailing dip 



Simple Wave   ‒>  Dense Obstacle  
(prominence, streamer, pseudo-streamer) 
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Simple Wave  ‒> Dense Obstacle & Strong Drag 
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Simple Wave   ‒>  Dense Obstacle & Weak Drag 
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Analytical Model: Basic Modes 

“kink” mode 

“sausage” mode 

a(x,t) =  ‒ c1x  + c2 f (t)  ‒ c3v 

[ c1 = w2 ;  c3 = 2g ]   
w0=wk 

wk2=wk/2 

wk3=wk/3 

L 

w0=ws 

ws2=ws/2 

ws3=ws/3 

D 

wk~ vA0 /L     ->  Tk ~ 2pL/vA0  

c1 ~ B2/m0rR ~ 2xB2/m0rL2 

Similarly:  Ts ~ 2pD/vA0  

Tk /Ts ~ L/D 



Analytical model: Oscillation Triggering  
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Simple Wave   ‒>  Low-Density Obstacle  
(coronal hole, cavity) 
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