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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol demonstrate software usage? Y
3. Will the filming need to take place in multiple locations (greater than walking distance)? N


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Aleksey Kocherzhenko: This protocol facilitates the construction of excitonic Hamiltonians for the efficient calculation of both optical absorption spectra and the more complex optoelectronic properties of bulk molecular materials [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Pauline Germaux: Our technique breaks down extremely computationally intensive quantum chemical calculations on bulk molecular materials into much more manageble calculations of single molecules that are performed using common quantum chemical software [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Mohammad Heidarian: Our method can help computationally guide the design of optoelectronic devices using organic materials, such as photovoltaic cells or optical switches, for fiberoptic communications [1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.4. Pauline Germaux: New users should carefully follow the procedure as described, including the suggested file naming convention, and should check that each step has been completed without error before moving on [1].

1.4.1. INTERVIEW: Above Talent speaking the statement above in an interview-style shot, looking slightly off-camera



Section - Protocol
2. Multi-Molecular System Splitting and Generating Ground State Point Charges
2.1. For the splitting of a multi-molecular system into individual molecules, use the python 2.7 script getMonomers.py to generate files that contain the Cartesian coordinates for atoms in individual molecules that compose the system [1-TXT].
2.1.1. WIDE: Talent at computer, generating structure, with monitor visible in frame TEXT: TEXT: Script takes two input parameters
2.2. Specify the name of the Tripos MOL2 (mohl-two) file that contains the geometry of the system and the number of atoms in each individual molecule that makes up the system using the command as indicated [1].
2.2.1. SCREEN: Step_1.2.2: 00:00-00:08 Video Editor: please emphasize “YLD124-300K_0-21000.mol12” text w/ “Specify the name … geometry of the system” and “125” with “number of atoms … makes up the system”
2.3. To generate ground state point charges for atoms in individual molecules, set up a plain text file called chargeOptions.txt with the options for a Gaussian density functional theory calculation of the atomic point charges in the ground state of an electrically neutral molecule [1-TXT].
2.3.1. Talent setting up text file, with monitor visible in frame TEXT: Use Gaussian commands appropriate to specific supercomputing cluster
2.4. To obtain a reasonably accurate charge distribution for transitions with charge-transfer character, use a long-range corrected density functional, a sufficiently large basis set that includes at least d polarization functions on non-hydrogen atoms, a superfine integration grid, and a very tight self-consistent field convergence criterion [1].
2.4.1. SCREEN: Step_2.1. Video Editor: please emphasize “wB97XD” with “use a long range corrected density functional”, “6-31G*” with “a sufficiently large … atoms”, “Integral(Grid=SuperFineGrid” with “superfine integration grid”, and “SCF(Conver=10)” with “very tight … criterion”
2.5. Include the NoSymm keyword in the input file to ensure that the atomic coordinates in the Gaussian output file are written in input orientation and set up the Gaussian input files for all of the individual molecules that make up the system using the parameters in the file chargeOptions.txt using the indicated Bash script [1].
2.5.1. SCREEN: Step_2.2.
2.6. Then run the Gaussian calculations [1], specifying the output file name to be the same as the input .com filename, but with the extension .log and use the python 2.7 script getCHelpG.py to extract the CHelpG atomic point charges from the Gaussian output files with the extension .log [2-TXT].
2.6.1. SCREEN: Step_2.3.
2.6.2. SCREEN: Step_2.4. Video Editor: please emphasize “monomer_*.log” with “specifying … extension .log” TEXT: Script takes 2 input parameters
3. Excitation Energy and Transition Density Calculation
3.1. To calculate the excitation energies and transition densities of individual molecules in the material in the presence of an electrostatic environment, set up a plain text file named monomerOptions.txt [1] with the parameters set as for the calculation of the atomic point charges and with a low threshold for printing eigenvector components ideally to at least the order of 1 x 10-5 [2].
3.1.1. WIDE: Talent at computer, setting up text file, with monitor visible in frame
3.1.2. SCREEN: Step_3.1. Video Editor: please emphasize “IOP(9/40=5) with “low threshold … 1 x10-5)
3.2. Set up the Gaussian input files for the calculation of the excitation energies and transition densities of all of the individual molecules in the material in the presence of an electrostatic environment represented by the point charges on all other molecules in the material and name the file monomer_N_wCh.com [1].
3.2.1. SCREEN: Step_3.2.
3.3. Then run the Gaussian calculations, specifying the output file name to be the same as the input .com filename but with the extension .log. The calculation will also save a checkpoint file with the same filename but with the extension .chk [1].
3.3.1. SCREEN: Step_3.3.
4. Excitation Energy Extraction, Excitonic Coupling Calculation, and Excitonic Hamiltonian Setup
4.1. For excitation energy extraction for bright states of individual molecules that make up the system from the Gaussian output files [1], copy the excitation energies for the bright excited states of individual monomers from the Gaussian output files with the extension .log to a plain text file called all_energies.txt [2].
4.1.1. WIDE: Talent copying energies, with monitor visible in frame
4.1.2. SCREEN: Step_4.1.
4.2. In the file all_energies.txt, keep only the column that contains the numerical values of the excitation energies [1-TXT].
4.2.1. SCREEN: Step_4.2. TEXT: Delete all other columns
4.3. To calculate the excitonic couplings for all pairs of molecules that make up the molecular system, first use the formchk utility from the indicated Bash script to convert the checkpoint files to human-readable format [1].
4.3.1. SCREEN: Step_5.1.
4.4. Use the python 2.7 script switchSign.py that takes the name of the Gaussian output file with the extension .log and the number of excited states N included in the calculation as input parameters [1].
4.4.1. SCREEN: Step_5.2-5.4.
4.5. To efficiently generate setup files with Multiwfn processing options for all .fchk files in the current directory, use the makeOpt.sh Bash script. The files will have the same names as the .fchk files with the extension .opt [1].
4.5.1. SCREEN: Step_5.6.
4.6. Then generate the transition density cube files in a single batch using the indicated Bash script [1-TXT] and convert the .cub files to files that explicitly specify the coordinates of the centers of all cubes on the grid and the values of the transition density inside the cube using the cubeFormat.py python 2.7 script [2].
4.6.1. SCREEN: Step_5.8. TEXT: Script takes .cub file name as input
4.6.2. SCREEN: Step_5.7.
4.7. Run the command as indicated to use the .fcub files to calculate the excitonic couplings between all pairs of molecules in the system using the transition density cube method [1].
4.7.1. SCREEN: Step_5.10.
4.8. Once the calculations are complete, create an empty file called all_couplings.txt and use the Bash script as indicated to combine all of the excitonic couplings into a single file [1].
4.8.1. SCREEN: Step_5.11.
4.9. To set up the excitonic Hamiltonian, use the SetupHam.py python 2.7 script and the indicated terminal command [1] to combine the excited state energies in the all_energies.txt file and the excitonic couplings in the all_couplings.txt file into a single file that contains the complete excitonic Hamiltonian matrix [2].
4.9.1. Talent entering command, with monitor visible in frame  
4.9.2. SCREEN: Step_6.1. Video Editor: please emphasize “all_energies.txt” with “all_energies.txt”, “all_couplings.txt” with “the excitonic couplings”, and “Hamiltonian.txt 108” with “single file … matrix” 


Section – Results
5. Results: Representative Structure and Calculated Spectrum for an Aggregate of Six YLD 124 Molecules

5.1. Here the optical absorption spectrum of an aggregate of six YLD (Y-L-D) 124 molecules obtained from a coarse-grained Monte Carlo simulation [1] that was used to calculate the excitonic Hamiltonian of the molecules is shown [2].

5.1.1. LAB MEDIA: Figure 3 Video Editor: please emphasize structure in Figure 3A
5.1.2. LAB MEDIA: Figure 3 Video Editor: please emphasize blue data curve in Figure 3B

5.2. In this Table, the Hamiltonian for this system, constructed as demonstrated, can be observed [1].

5.2.1. LAB MEDIA: Table 1

5.3. Because there are six molecules with only a single bright excited state for each molecule, a 6-by-6 excitonic Hamiltonian was generated, resulting in six transitions [1].

5.3.1. LAB MEDIA: Figure 3B Video Editor: please emphasize six blue vertical lines

5.4. [bookmark: _GoBack]The exciton model and TD-DFT spectra calculated using the wB97X (W-B-ninety-seven-X) density functional with the 6-31G* (six-thirty-one-G-star) basis set also have similar shapes, as characterized by Pearson’s product-moment correlation coefficient [1].

5.4.1. LAB MEDIA: Figure 3B Video Editor: please emphasize pink data curve


Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
6.1. Mohammad Heidarian: Excitonic Hamiltonians constructed using our protocol can be parametrized with any quantum chemical method, allowing study of how approximations for specific methods affect the computation accuracy for various optoelectronic parameters [1].
6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
6.2. Aleksey Kocherzhenko: We have used this method to model the optical absorption spectra and first hyperpolarizabilities of molecular aggregates, with efforts ongoing to accurately model the properties of bulk molecular solids [1].
6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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