get_tinker_potential.f
Calculates ES potential on solute atoms
Option file CHAR.OPT:

ALP [0.0001 Å] damping factor for the charges

DAM [0 Å] damping factor for the potential
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DPC [0 0 0] the three periodic shifts [Å]
ITK define type of NAK (read(*,*)iitk,itk(iitk))
LAV [false] construct average solvent geometries
LAM [false] construct average solvent molecular geometries
LAT [false] use Tinker charges for average solvent

LCN [LCONLY=false] only calculate charges on cav.x based on potential FI.TXT on solute.x
LSC [false] read solvent charges from CHAR.LST, otherwise from the MD parameter file

LPC [false] periodic boundary conditions
LPALL [false] periodic boundary conditions, all 27 boxes
LSP [false] read POT.SCR potential
LLL [false] Lebedev-Laikov points
LSX [false] read POT.TXT potential
LQ0 [false] minimize RMS from TInker charges
LWR [false] large output
LIN [true] write on screen
NMC [0] number of geometries in NAMES.LST
NCH [0] number of charges, note that NC>NAT+2
NAK [2] number of atom kinds, for LAV
NAM [2] number of atom in solvent molecules, for LAM
NTK number of each type (read(*,*)intk,ntk(intk)) of NAK
NTM [0] number of molecules of solvent to be found
N1N [1 0] calculate potential at atoms N1....N2,  read(2,*)N1,N2

MAX [2000] maximum number of iterations
PAR ['par.prm'] the MD parameter file
QTO [0] total charge on the sphere
RLL [10 Å] Radius of Lebedev-Laikov sphere
TOL [0] tolerance of moment sum
TOI [1e-5] tolerance of inversion
END end of options
Files

CHAR.OUT output

CHAR.LST list of solvent charges (if LSC option), else read form .prm file

ATCHARGES.TXT if present, read charges from here for all atoms, required for LLC
NAMES.LST list of Tinker MD geometries
POT.TXT potential read from here (if LSX)

POT.SCR potential read from here (if LSP)

cl.x cluster geometry, 1… NAT … solute, NAT … natc … solvent (if LLC; ATCHARGES.TXT required here)

dfi.txt difference to be added to the charges (if LLC)
solute.x solute geometry, for LCN option
Output files
FI.TXT electrostatic potential
whole.x charge positions

GEO.INP template to Gaussian input

GEO0.INP template to Gaussian input

laik.x charge positions

Algorithm
Let us have a molecule with Nat atoms, at each one of a position vector ri, we calculated average MD electrostatic potential (i, i = 1...Nat. Then we want to have Nc charges qj , j= 1..Nc, around the molecule that reproduce the potentials as closely as possible. Each has a position Rj. So we minimize the deviation
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By ( we regulate that the charges are not too large (for qj0 = 0, or do not deviate too much from pre-defined values). We also impose a conservation condition 
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. Then by the method of Lagrange multipliers, we get 
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where ( is a parameter, so that we have Nc + 1 equations for Nc charges and the parameter (:
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which can be written in a matrix form as
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