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Solvent Distribution

e Grid based
calculation

e Orientations of an
explicit solvent model
are averaged

e Mean solvent
distribution
calculated
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3D-RISM

e Reql space
hIV(R Z / dR cZV(R —R)xYY(R)
Xory (R) o w oy (R) + pahvv(R)
e K-space
WY (k) = Y (K)war (k) + pV ¥ (k)Y (k)
e Coupled with a closure
g=exp[—fu+h—c+b

h — total correlation function

g — pair distribution function
Kovalenko, A.; Hirata, F. Chem. Phys. Lett. 1998, 290, 237-244.

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

¢ — direct correlation function

w — Intramolecular correlation
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ThermodynamICS & - i cmsion fnction

g — pair distribution function

e From g (R) we Cdn ge’r: ¢ — direct correlation function

b — bridge function

e Partfial molar volume

V =kgTxr (1 pZ/cvdr)

e Solvation free energy

| i
AMGX:E/ h2/2—c+b—hc/2+h<b—/bd>\> dr
i 0 i
e Entropy and energy

A(AUeX)
AS = AF = Al +TA
S AT Uex + T AS

e Mean solvation force

UV .
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Computational
Characteristics

e 3D arrays with 0.5 A grid spacing

N = N 4 + NV, 2N + 2
box , , solv MDIIS T, ,
asymptotics c,residual g,h

e 24 base-pair DNA (~1500 atoms) in cTIP3P-Na™CI
e 70AX70AX125A
e ~ 3 GB RAM
e ~1.5 CPU hours (Intel Core 2 Duo)

e MPI| version uses distributed memory
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Computational
Considerations

e Largely consists of
BLAS, FFT and LAPACK
operations

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

e Fortran 95
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( 3D-RISM )

do i=1,maxstep

| POT.LJ |

v rrico) |
[ Fon_sizo |

| ASYMPCH |
| bwd FFT() |

apply closure

|| FRECLJ ||

[ Froaiso |

[oor bR

if(converged)
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RUNMD




