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Developing accurate and cost-effective models for 
assessing optical turbulence in maritime 
environments poses a significant challenge, 
particularly in the context of laser applications, 
due to the complexity and expense of testing and 
modeling for optimal laser performance in real-
world contexts.
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Optical turbulence is a phenomenon that greatly 
affects the performance of optical systems, such as 
laser weapons and communications through 
disturbances and irregularities in the atmosphere. 
Optical turbulence generators (OTGs) are designed 
to induce this phenomenon on a much smaller scale 
to replicate a larger operating environment in a 
smaller laboratory setting for scientific study. 
Existing devices are limited in their flexibility, so 
there is great interest in a design which allows for 
multi-temperature air flow and the integration of 
aerosols to further research in this area.

Use of Laser Systems in Military Applications.

The final design must integrate the following 
characteristics:
• The ability to measure the Scintillation Index 
(σI

2), or the normalized variation of irradiance 
fluctuations generated by the atmosphere.

• Minimized boundary effects seen in the OTG.
• Measurable characteristics within the OTG, such 

as temperature.
• Easily transportable.
• Allows for the possibility of introducing aerosols 

to increase the complexity of the possible 
environments simulated.

• Cost effective fabrication and implementation.

The original idea that was created was using a hexagonal 
prism design, such as the one featured above (left). This 
design was ultimately used as a proof of concept, and 
subsequently replaced by a more elegant solution using a 55 
gallon barrel due to fabrication considerations. The refined 
concept is modeled above (right).

The final device is a modular cylindrical design with 
attachments that allow variations in air inlet temperature, 
location, and flow rate. Further, this design allows for the 
introduction of aerosols to study atmospheric particulates 
that have not been integrated into this research until now.

A number of experimental configurations of the design 
were tested. As a consequence of the device’s modularity, a 
full characterization of the chamber was not within the 
scope of the project at this time. Nonetheless, several 
different setups were tested. Both laser intensity and 
thermocouple temperature data were collected as the hot air 
inlet temperature was altered. For the plots shown, the 
flowrates were kept constant while the temperatures 
were varied from 200°F to 600°F at 100°F increments. 
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