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1. SUBMARINE ANTENNAS FOR ESM APLICATIONS

EVERE ENVIRONMENT:
High external pressure - typically 63 bar test,
50 bar operating

A High shock (100g) and wave slap (5 tons/m?)

EQUIREMENTS ARE FOR:
Omni antennas (with or without GPS)

Amplitude comparison

A %\F antennas (spiral antennas OR HORNS)
A Phase interferometry

A Spinning DF antennas (16 to 40 GHz)
A All systems must be extremely compact
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2. PROTECTING ANTENNAS ON SUBMARINES

A Antennas with external radomes

A High strength (thick) radome
A High frequency performance compromised
(often whole band compromised)

A Antennas directly exposed to environment

AHigh strength construction techniques
Environmental conditions extreme
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3. CONSIDERATIONS FOR EXTERNAL RADOMES

A If structural analysis allows it, use a radome wall of
thickness A/, at highest frequency.

A Sandwich radomes give better performance, but they are
much more difficult to manufacture.

Transmitted Wave

/ Radome

Reflected Wave

e )

ANTENNAS

Incident Wave




3. ANTENNAS WITH EXTERNAL RADOMES (cont.)

2 - 18 GHz Radome. Angle = 0 Degrees

0
) \\\ — |
-4
© _— - —

8 e \\

wl AN
-12 \
1 \

Transmission / Reflection Coefficients [dB]

16 - Parallel Transmission \
— Perpendicular Transmission \
18 T parallel Reflection \
-20 —  — Perpendicular Reflection
2 4 6 8 10 12 14 16 18

Frequency [GHZz]

Layer 1
eps = 4,000
tanD = 0.017

= . 7
kimm) = 9.8 GRINTEK

ANTENNAS




3. ANTENNAS WITH EXTERNAL RADOMES (cont.)

2 - 18 GHz Radome. Frequency = 9 GHz
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2 - 18 GHz Radome. Frequency = 18 GHz

3. ANTENNAS WITH EXTERNAL RADOMES (cont.)
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3. ANTENNAS WITH EXTERNAL RADOMES (cont.)

Single Layer Radome
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4. 2 -18 GHz OMNI/GPS WITH EXTERNAL RADOME

ANTENNA ASSEMBLY COMPRISES:
GPS (L1/L2)

2 - 18 GHz biconical omni antenna
2 - 18 GHz slant 45 ° polarizer

Titanium base with BMA connectors for GPS and omni

o Do Do o I

High strength radome with special external coating
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PHOTOGRAPH OF FOUR GPS/2-18GHz SLANT 45°
OMNI ANTENNAS WITH RADOMES.
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6. MEASURED VSWR OF OMNI AT BASE OF ASSEMBLY
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/. MEASURED GAIN OF OMNI FOR V AND H
POLARIZATIONS AT BASE OF ASSEMBLY
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8. MEASURED AZIMUTH PLANE PATTERN FOR V AND H
POLARIZATIONS AT 18 GHz
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