Calibrating Simulations Proceedings 

Meeting at Rush University Medical Center

Jan 9-10, 2007
Sponsored by Army Research Office 

David Stepp

and 

Argonne National Laboratory, MCS Division

Bob Eisenberg (Senior Scientist)
Agenda
Monday Jan 8

Arrival

Dinner in ‘Hyatt at University Village’, 625 South Ashland (at Harrison) Chicago, 60607. Telephone: (312) 243-7200
Tuesday Jan 9

7:30 
Breakfast and Registration at Hyatt

8:45 
Greetings from Dave Stepp, ARO, and Bob Eisenberg, Rush/Argonne

Calibrations in Computational Electronics

9:00
History 

Dave Ferry 

10:00




Coffee

Calibrations in Physics of Fluids

10:30
History 





Doug Henderson

11:00
Monte Carlo Simulations
Dezso Boda

11:30
Density Functional Theory
Roland Roth

12:00 
Goals and Organization of Meeting
Dave Stepp
12:30
Lunch 

Calibrations in Molecular Dynamics

2:00
History and Force Fields
Monte Pettitt


2:45
Electrostatics of Ions in Solutions and Proteins

Benoit Roux
3:30
Electrostatics, a different way
Tony Maggs, collaborator Joerg Rottler
4:15
Organization of Wednesday Subgroups
Bob Eisenberg
6:00
Reception
6:30
Dinner at Phoenix Restaurant, Chinatown



After Dinner 10 minute Talks: Why Calibrate? Dave Ferry, Dave Stepp














and other volunteers
Calibrating Simulations

Wednesday Jan 9

7:30 
Breakfast at Hyatt

8:30-10:15  Workgroups

Workgroup on Standards for Homogeneous Systems, leader Dezso Boda, 



Possible questions: 



Standards for computations of electrostatics?



Standards for computations of free energy 

Workgroup on Standards for Inhomogeneous Systems, leader Roland Roth

 
Possible questions: 



Standards for computations of electrostatics?



Standards for computations of free energy 

Workgroup on Standards for Electrostatics of Channels, leader Marco Saraniti

Possible questions:



Standards for equilibrium calculation (e.g., equilibrium potential)



Standards for nonequilibrium calculations (e.g., current/voltage curve)

Coffee 10:15-10:45 

11:30
Reports from Workgroups, Discussion

12:30
Lunch

2:00
Workgroup Write-ups
Coffee 3:30-4:00

4:00 Next Steps and Goodbye


Dave Stepp
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Specific Recommendations
1) Calibrations of electrostatics in bulk, channels, and proteins (i.e., homogeneous and inhomogeneous systems) for equilibrium depend on Gauss’ law (1,2). 

a. The charge (of all types, mobile, permanent and polarization) within any bounded domain must at all times and under any conditions equal the electric flux out of the domain. (Electric flux is the surface integral of the normal derivative of the electric field 
[image: image1.wmf]×

òò

EdS

Ò

 ).
b. Gauss’ law should be checked in the homogeneous bulk, in domains much larger than the periodic domain used in periodic boundary conditions (pbc). The same size domain should be checked if pbc are not used.

c. Gauss’ law should be checked in the homogeneous bulk within the periodic domain used in periodic boundary conditions. The same size domain should be checked if pbc are not used.

d. Gauss law should be checked in an inhomogeneous system of bulk solution, membrane, bulk solution that does not contain a channel.

e. Gauss law should be checked in an inhomogeneous system of bulk solution, membrane, bulk solution that does contain a channel.

f. Gauss law should be checked in subdomains of the channel system, antechambers (i.e., access regions), selectivity filters, etc.

2) Calibrations of inhomogeneous nonequilibrium systems need also to check flow laws, namely Ohm’s law and Fick’s law. Macroscopic flows should follow these laws in the wide (but not complete) domains in which they are known to describe ionic solutions. The simulation will apply fixed voltages or concentrations gradients and compute flows. A range of voltages and concentrations would be checked.
3) Calibrations of inhomogeneous equilibrium systems need to check sum rules defining contact pressure, etc. in the domains listed above (1 a.–f.). The sum rules are define precisely in (3-6)
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