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Solvent Distribution
•Grid based 

calculation 

•Orientations of an 
explicit solvent model 
are averaged

•Mean solvent 
distribution 
calculated

gUV
γ (R)
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3D-RISM
• Real space

• K-space

•Coupled with a closure

χVV
αγ (R) = wVV

αγ (R) + ραhVV
γ (R)

Kovalenko, A.; Hirata, F. Chem. Phys. Lett. 1998, 290, 237–244. 

Kovalenko, A.; Hirata, F. J. Chem. Phys. 1999, 110, 10095–10112.

g = exp [−βu + h− c + b]
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Thermodynamics
• From          we can get:

• Partial molar volume

• Solvation free energy

• Entropy and energy

•Mean solvation force
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Computational
Characteristics
• 3D arrays with 0.5 Å grid spacing

• 24 base-pair DNA (~1500 atoms) in cTIP3P-Na+Cl-

• 70 Å X 70 Å X 125 Å

• ~ 3 GB RAM

• ~1.5 CPU hours (Intel Core 2 Duo)

•MPI version uses distributed memory
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Computational 
Considerations

• Largely consists of 
BLAS, FFT and LAPACK 
operations

• Typically 50% FFT, 25%  
MDIIS and 25% other

• Fortran 95

return to
RUNMD

3D-RISM

CORR_DRIFT

POT_LJ

POT_ELEC

ASYMPCH

RXRISM

FRC_LJ

FRC_ELEC

EXCHEM

AEXCHEM

CALC_PMV

do i=1,maxstep

if(converged)

fwd_FFT(c)

h=c+rho*c*hvv

bwd_FFT(h)

apply closure

MDIIS(c)

YES NO
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