polderdip2.f

Idea: calculate N excitation frequencies (TDDFT) contributing to pre-resonance Raman scattering and M polarizabilities (M > N) with frequencies in the same range, and introduce realistic bandwidth (damping) to get the spectrum.
Input:
TTT.LST
list of M polarizability derivatives (typically FILE.TTT.f1 ... FILE.TTT.fM)

TD.TAB
table with N excitation wavelengths

POLDERDIP.OPT
options

Options:
WIDTH (25)

bandwidth in nm
widthnm
EXCNM (532)
( in nm

excnm
INTERVAL (F)
calculate polar. derivatives in an interval of excitation frequencies

lint


evmin...evmax with np points, put them to FILEW.TTT
NMMIN (500)
shortest excitation wavelength, in nm

nmmin
NMMAX (600)

longest excitation wavelength, in nm

nmmax
NPOINTS (10)
number of excitation energies

evmax

LCONSTANT (t)

add the constant part

lcon

Example (H2O2): 

1) Prepare Gaussian input for na polarizabilities, 

%chk=XX.chk

#BPW91/6-31G** iop(2/11=1)Geom=(NoDistance,NoAngle) polar=roa cphf(freq=read)

h2o2

0 1

 O,0,-0.6185821099,0.2485050397,-0.3997280487

 H,0,-1.1973024266,-0.2485050397,0.2135297008

 H,0,1.1973024266,-0.2485050397,-0.2135297008

 O,0,0.6185821099,0.2485050397,0.3997280487

230nm

200nm

190nm

173nm

150nm
let it run, by gar9 extract FILE.TTT.f1-5.

2) Make the TTT.LST list: “ls FILE.TTT.f* > TTT.LST”.

3) Prepare Gaussian input for excitations, 

%chk=XX.chk

#BPW91/6-31G** guess=checkpoint iop(2/11=1) 
Geom=(NoDistance,NoAngle,allcheckpoint) td=(nstates=10)
let it run, by guvcd4 extract wavelengths to a table, rename it to TD.TAB, leave only ne = 3 frequencies you want (ne must be smaller than na).
TD.TAB:

          UVCD spectrum from G03 in velocity formalism

   n wavelength (nm) dipole strength (D^2) rotatory strength (cgs/10**-36)

--------------------------------------------------------------------------------

   1      223.86        0.1128473729       -0.0009556100   180.0

   2      179.19        0.2939634025        0.0019580699    49.5

   3      170.08        0.3785858452       -0.0018679299   127.5

--------------------------------------------------------------------------------
 4) Prepare POLDERDIP.OPT, 

WIDTH nm

25

EXCNM

532

INTERVAL 

t

NMMIN

170

NMMAX

230

NPOINT

25
5) Prepare Gaussian input for frequency calculation, with any exc. frequency, 

%chk=XX.chk

#BPW91/6-31G** guess=checkpoint iop(2/11=1) 
Geom=(NoDistance,NoAngle,allcheckpoint) freq=roa

...

532nm
run it, extract by gar9, run new1,new2,new4 to get F.INP.

6) Run polderdip2

7) calculate the spectra for 25 frequencies, etc., - use programs new6w.f and tabprnf.f,
for example using script

for i in {1..25}

do

echo $i

new6w 1 $i

tabprnf ROA.TAB 3 3901 100 4000 l 300 10

mv S.PRN ram.$i.prn

tabprnf ROA.TAB 8 3901 100 4000 l 300 10

mv S.PRN roa.$i.prn

done
molecule has calculated electronic transitions at 512, 525, and 550 nm. We calculate polarizabilities at 505, 515, 520, and 560 nm. From electronic experimental spectra (ABS, CD) we see that bandwidth is about 25 nm. Then the program calculates spectrum with 532 nm excitation with a balanced contribution from the three transitions.
Theory
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Close to resonance with multiple frequencies

Suppose that 
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Gaussian (zero bandwidth)





reality


(nonzero bandwidth)
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