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A novel high order method  
for elliptic interface problems  

 



Major mathematical schemes for 
irregular  interfaces and complex 

domains  

ÅImmersed boundary method ( IBM , Peskin, 1977)  (1st  order)  
 
ÅImmersed interface method ( IIM , LeVeque and Li, 1994)  
 (2 nd   order)  
 

ÅGhost fluid method ( GFM, Fedkiw and Osher, 2000) (1st  order)  

 



What do we do?  
Solving the Poisson equation  and the 

Helmholtz equation  with interfaces  

Â Complex irregular 3D interfaces without grid generation  

Â The highest order accuracy available (4 th -16 th  orders)  

Â The highest order  accuracy for sharp -edged interfaces  

Â Efficient for interface and high frequency waves  

Â Efficient for multiply connected topology  



3D missile geometry  

Second order accuracy  



CYTOCHROME C551  

Binding with Heme 

Second order accuracy  



Fourth order accuracy  



Mesh  Error Order 

0.2 7.09E-2    - 

0.1 3.67E-3 4.27 

0.05 2.00E-4 4.20 

Fourth order accuracy  

Matched interface & boundary (MIB)   
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Fourth order accuracy  


