Weighted Histogram Analysis (WHAM)1, 2 with Tinker
                             by Petr Bouř
The source code was adapted for this (files dynamic.f, wrhist.f, gethist.f) and the program directory tinkerwham is, for example, on sarka and electra (/usr/local). Programs ham.f and wham.f are needed, tscan.f may be useful (/home/bour/New/F). Examples at /scratch/bour/wham.
1) Prepare KEY.TXT, i.e. torso of the .key file, such as:

RESTRAIN-TORSION 9 2 3 13 1 0 0

RESTRAIN-POSITION 2 0 0 0 0.1

Only "RESTRAIN-DISTANCE" and "RESTRAIN-TORSION" are recognized as reaction coordinates, the other lines will be used without change. In the example above the torsion barrier will be 1 kcal/deg2. Similarly, for RESTRAIN-DISTANCE, the penalty function barrier in 1 kcal/Å2 is important. The angle concerns atoms 9, 2, 3 and 13, the angle values (here "0 0") will be set later. 

Attention: the parameter order to the RESTRAIN keywords are sometimes wrongly described in the official Tinker manual.

Note: in Tinker, the potential is k((x-x0)2 etc., not (k/2)((x-x0)2
2) Rename your force field to ham.prm
3) Rename your starting coordinates to ham.xyz.or
4) Prepare HAM.OPT, such as;
DYNAMIC

/cygdrive/d/tinkerwham/bin/dynamic

MINIMIZE
/cygdrive/d/tinkerwham/bin/minimize
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END
DYNAMIC and MINIMIZE define the paths to the desired Tinker executables, MTOL is the minimization gradient limit, XMIN and XMAX are the angle/distance limits in deg/Å, NINT is the number of histogram integration points (here for 360/(NW-1)=5 ( angle interval), NW is the total number of the histograms, NPROD and NEQUI defines number of MD equilibration and production steps, LPER means that periodic coordinate is considered with the period of PPER, TINKER5 defines if version 5.1 of tinker is used
5) Call ham (source ham.f) that will produce the script goham and a bunch of ham.key.N files.

6) Check and run goham.

7) (Optional) Check the quality of the histograms N.prn, N=1...NW

8) Run wham (source wham.f) and look at the potential of mean force at pmf.prn.
Examples
C-C-C=O torsion angle in alanine zwitterion, with WHAM angle barriers 0.001 kcal/deg2 used
Exact scan (0 K):
PMF:
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Comment: exact 180( periodicity, 1.42 kcal/mol barrier

A) ala (no WHAM):

alanine zwitterion, vacuum, 1 000 000 MD steps (1 ns), 300K

Density:





PMF:
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Comment: qualitatively correct, noisy, barrier too low (1.07 kcal/mol)
B) alan (no WHAM):

alanine zwitterion, vacuum, 10 000 000 MD steps (10 ns), 300K

Density
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Improves A), minima nearly the same, better 180( periodicity, barrier too low (1.07 kcal/mol)
C) ala1 
10 frames (100 000 MD steps, 300K, 
The histograms:




PMF:
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No real improvement to A), barrier too high (1.92 kcal/mol)
D) alan1
10 ( 1 000 000
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Big  improvement to B),narrower wells, better  barrier (1.50 kcal/mol)

E) alat (no WHAM)

1 (3 000 000 MD steps, 30K
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Comment: no chance to leave the minimum

F) alat1 
30 (100 000 MD steps, 30K
Histograms:





PMF (black - exact 0K):
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Comment: perfect result

G) alahyd (no WHAM)

alanine in a box with water molecules, (18.56 Å)3,

1 (100 000 MD steps, 300K
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Clearly not enough points, barrier ~2.32 kcal/mol
H) alahyd1
alanine in a box with water molecules, (18.56 Å)3,

10 frames (10 000 MD steps, 300K
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Clearly not enough points, barrier ~2.22 kcal/mol
I) alahydn

alanine in a box with water molecules, (18.56 Å)3,

1 (1 000 000 MD steps, 300K
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Barrier ~1.45, average 1.30 kcal/mol.
J) alahydn1

alanine in a box with water molecules, (18.56 Å)3,

10 (100 000 MD steps, 300K
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Similar as I).

K) alahyd2

alanine in a box with water molecules, (18.56 Å)3,

50 (10 000 MD steps, 300K
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Clearly not enough points, barrier ~1.93 kcal/mol
L) electra: 
racemization

alanine in a box with water molecules, (18.56 Å)3,

10 (100 000 MD steps, 300K
alahydr torsion constant 0.001
alahydr2 0.01
alahydr3 0.1 NW=30,NINT=300
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alahydr4 0.5 NW=100 NINT=1000

- nearly the same as alahydr3
alahydr5 0.01 NW=10 NINT=300 -72( ... 72( bour@e1:/scratch/bour/wham/alahydr5
decrease angle barriers 10x

numbers          special                          generic

  9           13              1

1 2 3    356 357 509      20  1   2

  8          361             35

 1  1  2 6.3 111.10

 1  1 20 8.0 111.20

 1  1 35 5.0 109.50
 2  1 20 8.0 111.20
 2  1 35 5.0 109.50
20  1 35 5.0 109.50
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L/D alanine energy difference ~ 0.02 kcal/mol
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