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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

Beam with specified
coherence properties

Spatial Light Modulator

Phase Screens
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I Gaussian Schell Model beam generation |




SCINTILLATION 7|«

DifT. Black (Coherent)

INDEX — OVER Black (Coherent, ~5127) [ 00119 | N/A 0.012 +% a
WATER LINK 1 (Strong diffuser) 00101 | -15.1 0.01 ¢ @

o
=
— 2 00115 | 34 ~ | o.008 \
- i 00107 | -101 < | 0.006 —
- = Possible scintillation
8 00095 | -202 £ | 0004 index “sweet’ spot
-
16 00107 | -10.1 ¥ | 0.002
32 00094 | -21.0 a T T |
1 100 10000 1000000
64 0.0095 -20.2
128 (more weakly diffusing) | 0.0122 2.5 ;}*;
¥l ot

%o

INDEX — 4
TE RRESTRI AL Black (Coherent, ~5127) 0.0063 | N/A 0.012 ;4-

1 (Strong diffuser) 0.0110 73.7 e Black (Coherent)

0.010
LINK
5 00131 | 011 oo s \

-

=
4 0.0105 | 658 =

_ Z | 0.006 1 = *
8 0.0102 61.1 = c ! )
16 0 {H}ﬂg "Tl-l _||' -E D-DDq' K
RUTE 4. = \

o =

32 0.0057 | -10.0 0.002 - n
index ‘sweet’ spot

G4 0.0077 21.6 0.000

128 (more weakly diffusing) | 0.0074 | 168 1 100 10000 1000000

-

Yo







S \ > Hot and cool air meet and mix

, ‘ \ > Red Oak, aluminum flashing, modular
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Initial design showed some positive
results/proof of concept




2ND TURBULENCE EMULATOR
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TE COMPARISON WITH FIELD TESTS

Fiber coll., 1550 nm, pol., exp.,
SLM, Mech. IRIS, N, = 0.987

In laboratory TE set-up ]




THEORY

Gamma-Laguerre (GL)
Medium and source
independent
Uses first n moments

Gamma-Gamma (GQG)

Source, medium dependent
Uses first two moments

Lognormal (LLN)

Classical weak turbulence
model

Temporal Autocovariance
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TE COMPARISON WITH OVER THE CREEK
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TE COMPARISON WITH OVER THE CREEK
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CONCLUSIONS/DISCUSSION

Possible scintillation index ‘sweet’ spot,
that depends on range and atmospheric
characteristics

PDF and 24 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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