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10.3: Computational Instructions
Start by creating a new file on your desktop and naming it cinnamic_acid. You should download the supporting files for this
experiment and save them to the file that you just created. Start by opening cinnamic_coord.xyz in Avogadro and examining its
structure, as shown in Figure 4.

Figure 4. Cinnamic acid geometry shown in Avogadro.

Next, you should open the input script, which you can find in the supporting files for this exercise, in notepad. This script contains
the instructions for the computer to calculate the molecular orbitals of cinnamic acid. The text of the input file is very similar to that
of previous exercises. It starts off with a # symbol, indicating a comment which describes calculation. The next line, which begins
with a ! symbol, indicates the calculations and level of theory at which we want to perform the calculations. One difference from
previous calculations is the inclusion of the LARGEPRINT keyword. This command directs the computer to include more
information in the output file about the calculation than it usually would. Contained within this extra information are the molecular
orbitals calculated during the computation. The last line begins with a * and indicates the coordinates file that the calculation will
use.
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Figure 5. Input script for the generation of molecular orbitals of cinnamic acid. Please note the name of the geometry input files,
indicated by a red arrow, that you will need to change to ensure that it matches the name of your geometry file that you created.

We can now run our calculation using Orca via the command line as we did in previous exercises. Briefly, open the command
prompt to your PC by right clicking on the start button and searching for command prompt. First, we need to tell the computer to
look on the C drive and we do this by typing C: in the command prompt and hitting enter. Next, we need to tell the computer where
the input script and the coordinates file are to run the calculation. We do this by typing cd (space) and pasting the file path into the
command prompt. When you hit enter, the computer will paste a new line indicating that the current directory has changed, as
shown in Figure 6A. To find the file path of your input script, right click on the input script (cinnamic.inp) and select properties.
The file path will appear under location, and you can highlight and copy this file path (Figure 6 B).

Figure 6A. (Left) Changing of the file path in the command prompt to match the location of our input script. 6B. (Right) Locating
the file path on the properties window of the input script (Red Arrow).

Next, we will run the calculation by typing orca cinnamic.inp > cinnamic.out and pressing enter in the command prompt. At first, it
may not appear like anything is happening but the folder on your desktop housing the input file will quickly become populated with
the output of your calculation. The calculations should take 30-45 minutes depending upon the speed of your computer and how
many other processes your machine is running at the time.

After you have submitted your calculation, it is a good time for a cup of coffee or a nice walk! When the calculation is complete,
your command prompt window will display a new line indicating it is ready for the next command.
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Figure 7. Running the calculation using the command line. The line indicated by the red arrow shows the computer that we want to
use Orca to calculate the commands in cinnamic.inp and that the results of this calculation should be placed in the output file
cinnamic.out. The line indicated by the blue arrow is the computer indicating that the calculation is complete, and the command
prompt is ready for the next command.

As shown in Figure 8, the folder where you put your initial coordinates file, is now populated with your experimental output.

Figure 8. The output of the molecular orbital calculation for cinnamic acid contained within the cinnamic acid file that you created.

To view the molecular orbitals of cinnamic acid you will first need to open the output file (has the .out file extension) with
Avogadro to view the molecular orbitals of the species. As shown in Figure 9, the output file will show the molecular orbitals in the
upper right portion of the screen.
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Figure 9. The output file of cinnamic acid loaded in Avogadro. The surface button is indicated by a red arrow.

Before you view any of the molecular orbitals you will need to click on the wrench button adjacent to the surfaces. From the
surface settings window that appears you can change the positive and negative surfaces to blue and red respectively (Figure 10).
Also, to make the orbitals easier to see you should change the background color by clicking View🡪Set Background Color🡪White.

Figure 10. Setting the surface colors (colors of the lobes of the molecular orbitals) to blue and red respectively.

You should now be able to click on the each of the molecular orbitals to examine them individually. Please note that the energy
levels of each molecular orbital can be found in the panel in the top right of the Avogadro screen. You should now be able answer
the questions at the end of the exercise.
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