Computational Modeling Instructions   

We will be creating and submitting jobs using the WebMO interface. This web-based program allows the user to perform sophisticated quantum chemistry calculations and analyze the results through a web-driven interface. 

The following is a brief recipe for constructing a molecule and performing calculations. More information is available from the WebMO website (www.webmo.net) or from me!  If you’re using a Mac, WebMO seems to work best in Safari; if you’re on a PC use Firefox.
1. Login to user account: Go to the WebMO login page: (http://webmo.cluster.earlham.edu/cgi-bin/login.cgi), and login using the username and password provided to you. The group password is "lifeisgood" (all one word, without the quotes).  You should only need the group password the first time you log in.
2. Build molecule and perform initial calculation 

a.       Click New Job ( Create New Job 

b.      Click Open Editor 

c.       Build your molecule using tools on the left-hand panel. For example for H2O: 
· Click atom selection tool (little periodic table) and select oxygen 

· Click anywhere in the editor window to place an oxygen atom 

· Go back to atom selection tool and select hydrogen 

· Click to place hydrogen then drag a bond between the atoms, OR click on oxygen and drag out to place hydrogen and make a bond 

· Repeat for second hydrogen 

· The atoms are now connected properly, but it will be helpful to the following calculations to ‘clean-up’ the geometry a little bit. First click Clean-Up ( Mechanics. You may click Clean-Up ( Comprehensive if you want it to automatically add hydrogens; Sometimes useful; sometimes doesn’t do what you’d like. 

3. Once molecule is completed, click File ( close to send this structure to the molecule viewer and continue to the next phase of job creation by clicking the right arrow near the bottom of the window 

4. At this point you will be prompted to select a Computational Engine. Normally we will use Gaussian. Again, continue to the next phase of job creation by clicking the right arrow 
5. Enter job options: 

a. Enter a name.  Make sure that it is unique and identifies to an outside observer what your molecule is. 

b. Choose a Calculation Type.  Generally, you will be doing Geometry Optimization + Vibrational Frequencies.  You MUST optimize the geometry before trying to calculated molecular orbitals or other properties. 

c. Generally, we will use Method: B3LYP and, for compounds containing transition metals, Basis Set(Other(LANL2DZ.  For organic compounds, we will use B3LYP or HF and the Basis Set(6-31G* 

d. Make sure to enter the correct charge and multiplicity. 

e. Go to the Advanced tab, and enter the number of nodes (1) and number of processors per node (4) that we will use. 

6. Submit the calculation by clicking the right arrow 

7. You will be returned to the job manager to await completion of your calculation.  Depending on the complexity of your calculation (and how good your “guess” was) this might take anywhere from minutes to hours to days.  Click the Refresh button until your job appears as Complete or log out and come back later.  You may start as many jobs as you’d like.  Depending on the number of jobs running and the available resources of the system, some of your jobs may be “queued” until there are resources to run them. 

8. View and analyze job results 

a. Click on the little magnifying glass by the completed job.  Scroll down to see most of the significant job output. 

b. Molecular geometry can be measured: Enter selection mode by clicking on the straight arrow (from the palette to the left of the viewer window) and then selecting the desired atoms. Hold down shift while clicking and select two atoms to measure their distance or three to measure the angle between them. Note that the text line near the bottom of the viewer window reports the geometry information. Note also that for angle measurements, the order in which the atoms are selected is important; the central atom must be selected second. 

c. You will also be able to find out other information depending on what calculation you performed.  For example, you might see the vibrational frequencies.  These can be animated by clicking on the magnifying glass to the right of whichever you’d like to see. 

d. MUCH more information is located in the raw output.  Click “raw output” to the left of the molecule viewer to open a new text window with the entire output file (can be large—so don’t print the whole thing!). 

 
