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DPD Examples 

n DPD references: 
¨ Dissipative particle dynamics: Bridging the gap 

between atomistic and mesoscopic simulation by 
Groot and Warren in J. Chem. Phys., 107, 4423 
(1997).  

¨ Statistical Mechanics of Dissipative Particle Dynamics 
by Espanol & Warren  in Europhys. Lett., 30, 191 
(1995). 



R. D. Groot and T. J. Madden, J. Chem. Phys. 108, 8713 (1998).  
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n  Movie for Simulation of A3B7 block copolymer melt (a3b7-sm.mpg) 
 
(http://www.apmaths.uwo.ca/~mkarttu/dpd.shtml) 





Liposome Formation 
Liposome (微脂體) 



Liposome 

Also good for drug delivery, protein encapsulation… 



Liposome Formation 

http://www.apmaths.uwo.ca/~mkarttu/dpd.shtml 

Dynamics important for content encapsulation processes 



n  Movie for liposome formation dynamics: 
 
large version: lipo1.mpg 
small, space filled: formation.mpg 
small, cross section: formation3.mpg 

 
(http://www.apmaths.uwo.ca/~mkarttu/dpd.shtml) 











Membrane curvature induced collective behavior 















DMC Examples 

n DMC reference: 
¨ Theoretical foundations of dynamical Monte Carlo 

simulations by  Fichthorn & Weinberg in J. Chem. 
Phys., 95, 1090 (1991).  





Martinelli et al. 
n Objective: charge mobility in molecular 

crystals under lattice fluctuations 
n Methods: 

¨ Crystal structure as the basis 
¨ MD simulation to sample intermolecular 

distances and orientations 
¨ Semiempirical method for transfer integrals 
¨ Marcus-Hush theory for charge hopping rates 
¨ DMC to obtain mobility… 



Martinelli et al. 































Multiscale Modeling 

http://m3.dti.supsi.ch/index.php/research/multiscale-simulation/ 



Remarks 
n Multiscale CG methods useful for 

modeling bulk properties & dynamics 
n Multiscale view: QM à MM à MD/MC à 

BD/DPD/DMC à FEM… 
n A map of molecular modeling methods, 

hopefully enough for understanding 
literatures and initializing future research… 


