
-Raman Scattering practice 
Calculate the static Raman spectrum for H2CO molecule at  RHF/STO-3G 
level of theory as follows. Open a text editor of your choice (like NotePad or 
NotePad++) and start making the ORCA input file. After you are finished 
save the file with the .inp extension: 

 

! RHF STO-3G TightSCF SmallPrint 

! Opt NumFreq 

%elprop Polar 1 

end 

* xyz 0 1 

c 0.000000 0.000000 -0.533905 

o 0.000000 0.000000 0.682807 

h 0.000000 0.926563 -1.129511 

h 0.000000 -0.926563 -1.129511 

* 

 

After the calculation is finished (at this point the curser in windows 
terminal will go to the next line, also all the .tmp files in the folder of the 
running job will be erased), we check for the normal termination of the run 
and start analysing/visualizing the results: 

▪ We can see in the output that Before the calculation of Raman 
activities, the numerical frequency calculation is performed. 



 

 
▪ Under the title “RAMAN SPECTRUM” we can find the activities (in 

Å4/AMU) and the Raman depolarization ratios:  
 

 
 

▪ We can visualize the Raman spectrum using “orca_mapspc 
myoutput.out raman -w50” in the command line in the folder of the 
output (For more details on the basic options, call orca mapspc 
without any input). 
 



 
 
 
 

▪ We can also use Avogadro to visualize the Raman spectrum based on 
the steps below: 
 
 
 

 
 

 
 
 
 
 
 
 
 
 



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



-UV-Visible Spectroscopy Practice 
 
predict the absorption spectrum for COH2, using the following input 
file, at B3LYP/DEF2-SVP level of theory. 
 
! B3LYP DEF2-SVP 
%TDDFT NROOTS 10 
END 
* int 0 1 
C 0 0 0 0.00 0.0 0.00 
O 1 0 0 1.20 0.0 0.00 
H 1 2 0 1.08 120 0.00 
H 1 2 3 1.08 120 180.00 
* 
 

After the calculation is finished (at this point the curser in windows 
terminal will go to the next line, also all the .tmp files in the folder of the 
running job will be erased), we check for the normal termination of the run 
and start analysing/visualizing the results: 

▪ We can find the excitation energies, the  single orbital transitions 
involved and their contribution under “TD-DFT/TDA EXCITED STATES 
(SINGLETS)” in the output: 
 

 



 
▪ We can also find the oscillator strengths and transition electric 

dipole moments under “ABSORPTION SPECTRUM VIA TRANSITION 
ELECTRIC DIPOLE MOMENTS”: 
 

 
 

▪ The visualization of the absorption spectrum can be done in 
Avogadro using spectra in extensions menu and then changing to 
absorption: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
▪ Further analysis can be done on the nature of the orbitals involved in 

each excitation using Charge difference density (CDD) figures using 
“orca_plot gbwfilename –i”.  
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

▪ We can then visualize the CDD cubes using GaussView > results > 
surfaces/contours > surface actions > new surface.  
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