Force field scaling in internal coordinates
Programs new1.f, bumat.f, goin.f., ftry.f, stocart.f (new5.f, new6.f, tabprnf.f)

	
	Input
	Output
	

	new1.f
	FILE.X
	FILE.UMA
	defines internal coordinates

	bumat.f
	FILE.UMA

FILE.FC
	B.MAT

INTY.FC
	makes B-matrix and force field in internal coordinates

	goin.f
	FILE.UMA

B.MAT


	FTRY.INP


	makes input for ftry, i.e., isotopic substitutions, experimental frequencies and scale factors can be defined 

	ftry.f
	INTY.FC B.MAT


	FTRY.OUT

SCALED.FC

F.INP
	calculates vibrational frequencies, can be used to optimized the scale factors 

	stocart.f
	SCALED.FC

B.MAT
	FILEC.FC 
	makes Cartesian force field from internal force field 


Typical job
1) run new1, check/modify the definition of the coordinates in FILE.UMA, typically we want M=3(Nat-6 non-redundant coordinates. These can be completed by 3 translations and 3 rotations, so that M=3(Nat.

Examples of coordinate definitions in FILE.UMA:

Bond stretching between atoms number 49 and 48:

 1    49    48     0     0     0     0    1.000000 STRETCH   H  49 -  N  48     1  1.0094
In general:

Q i j 0 0 0 0 sf, Q=1, i,j: the two atoms, sf(obsolete): scaling factor
Bond angle defined by atoms number 11, 10 (middle) and 7:

2    11    10     7     0     0     0    1.000000 BEND    H  11 -  C  10 -  C   7    60
In general:

Q i j k 0 0 0 sf, Q=2, i,j,k: the three atoms, sf(obsolete): scaling factor
Torsion of bond between atoms 5 and 7, on atom 5 one atom (number 2) is attached, on atom 7 also one atom (number 8) is attached:

4     1     5     7     1     0     0    1.000000 TORSION    C   5  -   C   7   115

2

8
In general:

Q ni j k nl 0 0 sf
i1 i2 ... ini


list of atoms connected to j
l1 l2 ... lnl 


list of atoms connected to k
Q=4, for bond between j and k, ni ... number of rotating atoms connected to j, nl ... number of rotating atoms connected to k, sf(obsolete): scaling factor

Three translations and three rotations:
8     
In general:

Q 
Q=8
Linear bend:  

5 i j k l 
Out of plane deformation:  

3 i j k l 
Intermolecular coordinates:
7 n1 n2

n1, n2: number of atoms in the first and second molecule 
i1 i2 ... in1
list of atoms in the first molecule
j1 j2 ... jn2 
list of atoms in the second molecule
2) run bumat to produce the B-matrix and intrinsic force field Fi from Cartesian one Fc
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, where X are the Cartesian and I the internal coordinates
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3) run goin  to define atomic masses, scale factors, experimental frequencies

4) run ftry to get the scaled force field, eventually optimized scaled factors

5) if M=3(Nat, run stocart to get scaled Cartesian force field
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6) run new5, new6 and tabprnf to produce spectra
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