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Laser beams propagating through complex media commonly Purpose Scin?il.lation (norrnalized mean variance)
experience degradation. This experiment investigates the This experiment will involve using two laser beams (green and -Positive correlation between Scintilation vs Temperature

effects of wusing multiple different beams frequencies red visible light) and combining them into a multiple temperature and

transmitting along the same path onto the same receiver as a wavelength beam. The two individual and one combined scintillation index
method of mitigating distortion. We intend to explore the beam will be propagated through a tank of distilled water. Scintillation lower for red
effects of wavelength diversity on beam propagation in the Inside the tank is a heating element, which regulates the beam, higher for green
underwater domain. Additional effects including the changes in temperature of the water and produces a slight turbulent beam, and highest for
scintillation for each transmitted beam will be explored, in mixing. Each of the beams will be collected via a camera for |

order to better characterize the effects of wavelength diversity each temperature, and the resulting performance of the combined beam o oombined
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The use of multiple wavelength beams has been investigated Laser

for the minimization of scintillation index particularly in the 3- Neutral Density Filter
atmosphere. Though experimental evidence is lacking, some (empty)

initial experimentation and simulation has shown that A- Beam Splitter
propagation through atmospheric turbulence with multiple 5- Receiving Camera D AN . . . _ _
wavelength beams should result in a reduced scintillation " = -Combined Beam intensity N o]
index when compared to the beams individually. The below Execution o | ?I'ghtIY lower than sum of | | | | | o bom
diagram shows in simple ways how increasing the number of intensity of the two o perts Dearen
wavelengths would increase the incident radiation, since component beams _

each wavelength creates its own specific interference pattern

on the receiver.
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Heating elements bring tank to desired temperature

Beams propagated into beam splitter

Beam splitter combines beams onto same propagation path,
creating multiple wavelength beam

Beams enter and exit propagation tank

Beam profiles collected by camera (sample below)
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Combined Beam Only Average Intensity per Pixel =3016.1078 (Not normalized) Red Beam Only Average Intensity per Pixel =1000.2119 (not normalized)
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Looking forward, there are a lot of potential permutations which
could be investigated regarding the beams, their properties, and the
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