
8th. World Congress on Computational Mechanics (WCCM8) 
5th. European Congress on Computational Methods in Applied Sciences and Engineering (ECCOMAS 2008) 

June 30 – July 5, 2008  
Venice, Italy 

 

 

Mori-Zwanzig Normal Mode Dynamics 

*Jesus A. Izaguirre¹, Chris R. Sweet² and Eric Darve³ 
¹ Dept of Computer Science & 
Engineering, Notre Dame IN 

46556 
izaguirr@gmail.com, 

http://www.nd.edu/~izaguirr 

² Dept of Computer Science 
& Engineering, Notre Dame 

IN 46556 
Csweet1@nd.edu, 

http://www.nd.edu/~csweet1
 

³ Dept. Of Mechanical 
Engineering, Stanford CA 94303 

darve@stanford.edu, 
http://www.stanford.edu/~darve

 

Key Words: Long time integration, Normal modes, reduced space dynamics, molecular 
dynamics. 

ABSTRACT 

The recently introduced Normal Mode Langevin (NML) uses normal mode 
decomposition of the dynamics of implicitly-solvated biomolecules to propagate low 
frequency modes and thermalize near equilibrium fast frequencies [1,2]. Here we 
improve NML using the Mori-Zwanzig projection formalism in two way, both affecting 
properties of the propagation of low frequency modes.  First, the damping tensor is 
computed from a molecular dynamics simulation. Second, the mean force is used 
instead of the instantaneous force. The computation of the mean force is done using 
multiple replicas and averaging. Analysis of the numerical and modelling error for a 
variety of systems will be presented.  
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