How to make a 3-D (Gaussian cube) hydration distribution from MD
1) Extract all geometries to FILE.X, use makefc for CPMD and makef for Tinker

2) Make CCT.INP (e.g. from first and second geometry in FILE.X)

3) Manually check CCT.INP, so only "standing" atoms of the hydrated molecule are overlapped, not all of them
4) Make geometry list (of one item only) by "ls FILE.X > GEO.LST"

5) Run goverlap (or the goverlap95 version for unrestricted dimensions) to produce file all.x (can be renamed) where geometries from FILE.X are rewritten as reoriented to make the selected atoms approximately standing

6) Run inputcage  to produce CAGE.PAR. If the molecule is not in a center, this should be done in a separate directory from the all.x file and manually checked to define the desirable neighborhood around the solute. CAGE.PAR can be also just written manually.
7) Make RDF3D.OPT
8) Run rdf3d, remove STRUCT.LST first.
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Examples of files:

CCT.INP:

    94 atoms; natomstofit:          5 limit:  0.4000 A

  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20

 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80

 81 82 83 84 85 86 87 88 89 90 91 92 93 94

  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0

  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0

  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0

  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0

  0  0  0  0  0  0  0  0  0  0 91 92 93 94  

First two lines are ignored, then in the overlap map only 4 atoms (91, 92, 93, 94) are standing

CAGE.PAR:
   -2   -7.844152   -7.956388   -7.956018

   63    0.250000    0.000000    0.000000

   64    0.000000    0.250000    0.000000

   65    0.000000    0.000000    0.250000
Cage 63(64(65 starts at R=(-7.844152, -7.956388, -7.956018), all axes increments are 0.25 Å.

RDF3D.OPT:

PERIODIC

f 0.0 0.0 0.0

ZATOM

0

FILENAME

all.x

ATOMS

13 1 2 30 31 32 33 34 35 36 91 92 93 94

SMOOTH

t

AMATR
f

ANALC

f

CUTMAX

5.0

CUTMIN
0.0
PERIODIC conditions are not used, otherwise "t" would be marked instead of "f", followed by the x, y and z periodic box dimensions.
ZATOM 
    0 
look at water

    >0 
look at this atom number

    -1 
mass density

    -2 
atomic charge density

    -3 
atomic density

FILENAME can be any name with geometries in MCM format.

ATOMS are followed by number of atoms (13) and their list which are stored in the cube file

SMOOTH Distribute smoothly the distribution over the all grid cells in the 3(3(3 cube; this is the default. The probability contribution to each cell is given by 
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where vi is the vector connection the central cell (#27) containing the atom of position w and the neighboring cell. If p'i is negative, it is ignored, and N is the number of positive contributions.

[image: image6]
Figure. Illustration to the probability computation. If atom occurs at position w, the probability is not incremented only in the central grid cell (27), but also distributed to the neighboring cells. For example, if the atom is in the middle (position s) equal probability is given to 27, k, j and i; For w = 0, only probability at 27 is incremented by one.
AMATR if true, use transformation matrices in file AMAT.LST for periodic vectors, only with PERIODIC.
ANALC reads up previously created cube and writes PROD.PRN with correlations of cluster and average densities 
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If non-zero CUTMIN, CUTMAX is specified, the distribution is zeroed out outside this interval.
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