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FIELD TESTS – 

OVERVIEW 

 Field Tests at USNA 

 314 meter over water 

link, HeNe (632.8 nm) 

 180 meter terrestrial 

link, IR (1550 nm) 



PHASE SCREEN CONSTRUCTION 
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Laser 

Gaussian Schell Model beam generation 
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SCINTILLATION 
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LINK 
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Turbulence Generator 
Mk I, Mod 0  

Photo looking down through turbulence generator, 
daughter Aurora pictured 



Heat On 

Heat Off 

INITIAL TURBULENCE EMULATOR 

 Hot and cool air meet and mix 

 Red Oak, aluminum flashing, modular  

Cn
2 ~10-9 m-2/3, σI

2 ~ 0.02 – 0.05, σR
2 ~0.1 - 0.7  

Initial design showed some positive 

results/proof of concept 

THEORY 
RESULTS 

High delta T  High Cn
2  



2ND TURBULENCE EMULATOR 

MOD 0 TO THE MOD 1  



TE COMPARISON WITH FIELD TESTS 
1550 nm, 10 cm Tx, closed 

loop, AO, 10.7 km, Nf = 0.2 

IR beam 

Fiber coll., 1550 nm, pol., exp., 

SLM, Mech. IRIS, Nf = 0.987 

 

In laboratory TE set-up 

HeNe beam 



THEORY 

 Gamma-Laguerre (GL) 

 Medium and source 

independent  

 Uses first n moments 

 Gamma-Gamma (GG) 

 Source, medium dependent 

 Uses first two moments 

 Lognormal (LN) 

 Classical weak turbulence 

model 

 Temporal Autocovariance 
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Case Nf DS/ρ0 σI
2 T1 # Fades 80/100  Avail. 

A 0.1 0.2 0.012 6 294 7 to 22 ms 98.1% 

B 1.0 0.3 0.014 2 1622 2 to 9 ms 96.7% 

C 0.1 0.2 0.011 12.9 416 4 to 30 ms 98.7% 

D 1.0 0.3 0.010 2.6 1281 2 to 12 ms 97.5% 

BLACK 
(COHERENT) 

A:  USNA, HeNe 

TE COMPARISON WITH OVER THE CREEK 

16 
(LESS COHERENT) 

B:  TE, IR 

C:  USNA, HeNe 

D:  TE, IR 



TE COMPARISON WITH OVER THE CREEK 

T-Test  p16 = 0.02, p4 = 0.22 



CONCLUSIONS/DISCUSSION 

Possible scintillation index ‘sweet’ spot, 

that depends on range and atmospheric 

characteristics 

PDF and 2nd order temporal 

Autocovariance in combination can possibly 

provide important information about fade 

statistics – notably, that a shorter 

correlation time leads to a higher number, 

but shorter duration fades 
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