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To download and follow up

www.ets-lindgren.com/event-argentina

www.ets-lindgren.com/event-brazil
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Introduction

F Over the last 7 years of attending AMTA
Symposia became aware of the need for a
dual polarized antenna for antenna
measurement at low frequencies

E At those frequencies tapered chamber are the
preferred range. Log periodic array antennas
not suitable for tapered chambers

F Decided to improve available 400MHz to 6GHz
antenna using lessons from S-Ku band horn
presented at AMTA 2005 in Newport
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For more Background

V. Rodr i gu e-BounddryAQuad@ggednGuide Horn Antenna for
Use as a source in Antenna Pattern M
IEEE Antennas and Propagation Magazine, Vol. 48, No. 2, April 2006

V. Rodriguez nAnRecent | mprovements to
200MHz to 2GHz and 18 GHA®IEEBInterrateibz Mo
Symposium on EMC. Austin, TX Aug 17-21 20009.

V. Rodriguez Al mprovements to Broadhb
A nt e n20899KEE International Symposium on Antennas and

Propagation and USNC/URSI National Radio Science Meeting.

Charleston SC June 1-5 20009.

V. Rodriguez, AA new broadband Doubl
Radiation Pattern for El ectlttbmagnet i
international Zurich symposium on Electromagnetic compatibility, Zurich,
Switzerland, February 2005.
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Introduction

I Existing design has been used
successfully in Tapered chambers
as a feed.

I Has a range of 400Mhz to 6GHz

F Goal was to improve this design
using the ntric
developing the S-Ku band horn*

*. Rodr i gu e-Bounddry Quad@ggedrGuide

Horn Antenna for Use as a source in Antenna Pattern
Measur ement Anec lEBHAnten@Gdsanchb e r
Propagation Magazine, Vol. 48, No. 2, April 2006
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New Horn: Design of the UHF to S band
antenna
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New Horn: Design of the UHF to S band
antenna

Pattern (dB)

dBi
9.82

N

6.36
4.04
1.73

-8.88

-16
-23.1
-30.2

= 9.823 dBi
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New Horn: Design of the UHF to S band
antenna




WETS-LINDGREN T L

An ESCO Technologies Company

Measured Performance

3164-06 Gain
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Measured Performance

VSWR H-port V-port
°T] I

- o
943

>
8
7
6
5
4
’ A
2 ?ﬁ
1 \.-.4&' NS P’ ‘\r’

Freq (MHz) 1000 2000 3000 4000 5000 6000



NETS-LINDGREN ‘ p

An ESCO Technologies Company

Al
o
L)
\J
-
)

Measured Performance

3164-06 Open Boundary Quadridge Horn — X-port isolation
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Measured Performance
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Measured Performance
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the S to Ku band Horn

Axamirum shiekd cooled to
15K and lined with
rictowane absorbel

-

(courtesy of Imbriale et al.) (courtesy of Imbriale et al.)
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Use of the 300MHz to 6GHz and the 2 to
18GHz designs
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The Design is Scalable

300MHz6GHz

700MHz10GHz

2GHz18GHz
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The problems with scalability

ASimply scaling the design may work

electrically as the next slides show

ABut mechanically is a nightmare

Avery heavy

/

Avery expensive to machine
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Scaled Model

E The weight
ISsue can be
solve by
hollowing the
ridge which
does not
appear to
affect the
performance
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Performance of scaled horn

A The VSWR

barely changes .
as the ridges . “ | i
are hollowed.

AThegap .
between the -~
ridges is critical -
and reducing it .
Improves the

performance | | D’

A
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The cavity problem

The scaled cavity is massive.

At 18 inches across and a total 40 inches including the mounting
flange it is extremely expensive to manufacture and it also makes
the antenna extremely heavy
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Totally open or Eliminate the cavity

Study the possibility of an
octagonal cavity

Which had been used in other
horns including dual ridge units
covering 200MHz to 800MHz
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Totally Open

E No change in VSWR when the cavity Is
changed.

F Decided to go ahead and totally eliminate the
cavity.

F The Open Boundary Quadridge Horn goes to
Its most extreme evolution with a totally open
horn.
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Totally open or Eliminate the cavity

S\
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RF Performance: input parameters

3164-01 Computed S11
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RF Performance: gain

Gain (dBi)

3164-01 Computed Gain

14
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As with all the Open Boundary horns this one shows a very flat gain
4 behavior for most of its range.
5 The lack of feed cavity has not affected its performance.
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RF Performance: HPBW

HPBW (degrees)
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Computed patterns

Computed radiation pattern E plane for the SOBQRH 100MHz to 1GHz.

Computed radiation pattern H plane for the SOBQRH 100MHz to 1GHz.
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Computed patterns

Computed radiation pattern E-plane for the SOBQRH 100MHz to 1GHz.
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Pattern 100 MHz

dB
3.79

2.45
1.56 7
B.669

-18.6
-19.2
=27.7
-36.2

Type Farfield
Approximation enabled {kR >>"1)
Honitor farfield {(f=188) [1]
Component Abs

Dutput Gain

Frequency 184

Rad. effic. 8.9322

Tot. effic. B.6548

Gain 3.792 dB
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Type
Approximation
Monitor
Component
Output
Frequency
Rad. effic.
Tot. effic.
Gain

Pattern 200 MHz

{777

]
1]

Farfield
enabled (KR >> 1}
farfield (f=288) [1]
Abs
Gain

2088

1.012

1.0889

8.112 dB

atl

dB
8.11

.25
3.34
1.43

-9.38
-16.9
-24.4
-31.9
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Type
Approximation
Monitor
Component
Output
Frequency
Rad. effic.
Tot. effic.
Gain

Pattern 300 MHz

dB
9.36

6 .86
3.85 7
1.65

-9.81 7
-16.2
-23.4
-38.6

Farfield
enabled (KR >> 1)
farfield {(f=388) [1]
Absz=

Gain

Jaa

B_9996

B.9278

0.3608 dB
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Pattern 400 MHz



