rcd.f
Program for calculating of rotational circular dichroism intensities

Input files: 
RCD.PAR    
options



G.OUT  
Gaussian or Dalton output


FILE.X
Geometry
RCD.PAR (parameter/default)
Rotational constants of ground and excited states / GHz:

AA

A/0
BB

B/0
CC

C/0
AE

A'/0
BE

B'/0
CE

C'/0
DD peak width / GHz
dd/1
FILE filename for Dalton/Gaussian output
fil/G.OUT
JMAX maximal J number
JMAX/7
JMIN minimal J number
JMIN/0
JEMAX maximal J number, excited
JEMAX/7
JEMIN minimal J number, excited
JEMIN/0
LG Gaussian peaks
LG/f

LWR extended output
lwr/f

LNUM use the numerical path over Ms
lnum/f

LQUAD calculate also the quadrupolar contribution
lquad/f

LTAB write detailed output
ltab/f

LZMAT Z-matrix geometry from output
lzmat/t

NBUF buffer size for the biggest transitions
nbuf/1000
NPOINT number of spectral points
NPOINT/4001
QXYZ electric quadrupole moment
qxy qxy qxz qyy qyy qyz qzy qzy qzz /0 0 0 0 0 0 0 0 0 

RTOL
tolerance for rot. constant differences
rtol/10-6
TEMP temperature / K
TEMP/293
UNITS output units, plot spectrum in GHz  (0), MHz (1), cm-1 (2)
units/0 

UXYZ electric dipole moment
ux uy uz/0 0 1 

WEXC central frequency / GHz
wexc/0

WMAX   maximal frequency / GHz
wmax/200
WMIN minimal frequency / GHz
wmin/-200

G.OUT :
Gaussian:
Z-Matrix orientation:(geom, r)

Dipole moment (field-independent basis, Dipole, ud)

Paramagnetic susceptibility tensor (au,xp)

Quadrupole moment (qtr)

Rotational constants (GHZ,ABC)

GIAO rotational tensor (g) 
has atomic number (ama)
Dalton:

Cartesian Coordinates (a.u.) (geom)

Dipole moment components (Dipole, ud)

Paramagnetic magnetizability tensor (au,xp

Total quadrupole moments (qtr)

Rotational constants (ABC)

Molecular rotational g-tensor (g)

For each J the wave function is written in the basis of symmetric top wave functions, 
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The diagonal and off-diagonal Hamiltonian elements are
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Probability of each state is
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, where k is the Boltzmann constant, T is temperature, and Q is the partition function, 
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Approximate partition function
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Working equations

Dipole strength for each G ( E transition is
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where (( is an (-component of the electric dipole moment, and the moment
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where 
[image: image12.wmf]a

a

c

 is the directional cosine, the Greek index (() is for space, and the Latin one (a) for molecule fixed coordinates. We can write the directional cosine element as a product of three parts,
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and introduce a reduced moment,
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Then
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The dipole strength averaged over the space orientations will be
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Rotational strength has a magnetic (Rm) and quadrupolar (Rq) part,
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The transition magnetic dipole moment 
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where in the molecule fixed frame the moment can be expressed using the g-tensor and angular momentum components, 
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We defined 
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The moment then becomes
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where the reduced moment
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The average rotational strength
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The quadrupolar part is defined as
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where ( is the transition
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where 
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Show that
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Look at the sum 
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1) for J'' = J
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1.1. for J' = J , 
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Appendices
Table 1. Non-zero components of the direction cosine matrix elements, 
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	J' = J+1:
	J = J':
	J' = J-1:
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Analytic sums 
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(J+1 = J') 

[image: image81.wmf])

3

2

)(

1

2

)(

1

(

3

4

+

+

+

=

J

J

J




(J= J') 
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(J-1 = J') 
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 (J+1 = J') 
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(J= J') 
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(J-1 = J')
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Spherical cosine elements
S, s ... space, molecule spherical coordinates

R, r ... space, molecule Cartesian coordinates

space: 
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