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Background: To use the AFIT-designed one-on-one engagement model, HELEEOS (High 
Energy Laser End-to-End Operational Simulation), there were 126 different scenarios used 
as the basis of the program in order to evaluate other scenarios.  These tie points were 
processed in another program, ACS (Atmospheric Compensation Simulation), to find the 
peak irradiance to use in HELEEOS.  With the tie points, there was no true structure of the 
parameters and they were numbered depending on the order they were developed.

Project: To get started, there needed to be a system to set up the new scenarios.  
We decided on nine different parameters we wanted to explore – power, platform 
altitude, slant range, turbulence, platform velocity, wind speed, beam profile, focus 
distance, and atmosphere.  With these parameters, we developed a decoder chart 
to name the scenario files.  Depending on which parameters we were using and 
the position of the parameter, the corresponding numbers made up the file 
number.  This system is very versatile; more parameters or more choices for each 
parameter can be easily added without much confusion for the file names.

From the parameters we chose, there is a possibility of 2,304 different 
scenarios.  Given the time we had for the runs to process, we narrowed our 
selection and it resulted in 384 scenarios (selected parameters are 
highlighted).  Using the .in files from the old tie points, we changed the input 
commands to reflect the different components of the scenarios.  With the .in 
files ready and put into folders, we were ready to start the runs.

Once the scenario runs were completed, the output results were put in a 
spreadsheet with the description of the scenario.  The outputs given by ACS for 
each run were peak irradiance, total power in a 2.5 cm square, X beam diameter, 
Y beam diameter, average beam diameter, and total integrated power.  The only 
output we were concerned about is peak irradiance.  This is the connection used 
for HELEEOS.

After all of the runs were completed for the 50 kW power cases, we started 
comparing the ACS peak irradiance values to the current HELEEOS values.  
With HELEEOS 1.4 Beta in the works, we looked at both versions - 1.3 and 1.4 
Beta.  The plot to the left is the peak irradiance for the 50 kW, Top Hat beam 
profile, and in-focus cases.  HELEEOS is not capable of demonstrating a 
Gaussian beam profile, and due to thermal blooming laws, it is unable to 
process out-of-focus cases.  The graph beneath it is the percent difference of 
those cases.  Generally, the error is under 30%.  There is more of an 
uncertainty when there is a 100 m/s parallel platform velocity with a 4 m/s wind 
speed, and that is under investigation.

Equation for percent difference: 

Future Research: To continue with this project, it is 
advised to return to the original parameters, add other 
variant parameter (more powers, platform altitudes, 
slant ranges, and atmospheres) and process more runs.  
As the power is increased, the peak irradiance 
comparison to HELEEOS has more error.  Thus, power 
levels under 100 kW should be investigated for more 
direct comparison to HELEEOS.

Decoder Table

Spreadsheet with scenario descriptions and results

ACS
ACSHELEEOS −


