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Using LODESTAR to Calculate the Absorption Spectrum of Ethylene
Procedure:

1. Opening the URL http://huanghe.hku.hk/lodestar.htm in a web browser (Firefox or IE), and you will see the web interface of LODESTAR.
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On the web interface, you will be asked to specify the Basis Set, Converge Limit, Time Step, Simulation Time and Coordinate for the TDDFT simulation. 
a) For the Converge Limit, 1e-9 can be used for most conditions. 
  Tips: too large value will increase errors, and too small value will make the simulation inconverge
b) For the Time Step and Simulation Time, we will use 0.02 fs and 15 fs in this lab session to save time. (Simulation will be finished in about 15 minutes.) However, if you want to get a better result, smaller time step (0.01fs) and longer simulation time (35~50fs) are suggested.
c) The molecular coordinate used in LODESTAR is in XYZ format, e.g.
1  0.924000  1.239000  0.000000
6  0.000000  0.665000  0.000000
1 -0.924000  1.239000  0.000000
1  0.924000 -1.239000  0.000000
6  0.000000 -0.665000  0.000000
1 -0.924000 -1.239000  0.000000
You can download the corresponding structure file “ethylene.xyz” at http://yangtze.hku.hk/lecture/ethylene.xyz and view the structure in Hyperchem.

3. Fill the form and click on “submit job”. Then you will be directed to the status page automatically, where you can monitor the job status. Alternatively, you can write down the reference number and go back to check the job status at any time. 
4. Once the simulation is done, a hyperlink will be shown at the page foot, e.g. “job finished! you can do fourier transformation and plot the spectrum now!” Click on the link to go on to the next step. 
5. Change the value of Dephasing and Spectrum Range to see the change of the absorption spectrum. Write down the frequencies of first few peaks.
6. Click on “Get the Peak List by using Filter Diagonalization”, and you will get a peak list. The frequencies on the list are calculated from the original dipole moment data by using Filter Diagonalization method. Write down the frequencies and compare with those you got in step 5.
7. Go back to the web interface of LODESTAR and use reference No. 147.8.148.90_LODESTARDemo to fetch the previously finished job, which is a 35fs simulation using time step 0.01fs. Repeat step 4, 5 and 6, and compare the results.
