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State of the art cylindrical near field test chamber
Frequency range between 1GHz and 10GHz
Azimuth turntable capable of carrying 3 tonnes
Internal dimensions - 14m long x 11m wide x 11m high
Calibrated test area of 8m3
Gain - Overall accuracy: typically +/- 0.15 dB
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Easat Radar Systems Ltd was founded
in 1987 as an independent specialist
company to design and build highperformance radar antennas. Since
then Easat, a subsidiary of Goodwin PLC,
has established itself as market leader
in the manufacture of complete radar
systems.
Easat offers a full range of radar antennas,
pedestals, towers and complete radar
systems for Air Traffic Control (ATC) and
Coastal Surveillance (CS) applications.
Easat’s radar equipment is in service in
over 60 countries worldwide, with more
than 500 installations.
Products include:
• ATC using fixed or transportable 		
radar systems, Primary Surveillance 		
Radar (PSR) & Monopulse Secondary
Surveillance Radar (MSSR).

Easat Radar Systems have a state of the art, cylindrical, near field test
chamber, installed in 2017. The internal overall dimensions are 14m
long by 11m wide and 11m high, which gives us a calibrated test area
of 8m3. The facility is suitable for a wide variety of antennas including
those with polarisation diversity and multiple beam designs between
1 GHz and 10 GHz.
Examples of use include omni-azimuthal
dipole arrays and high gain circular
polarised shaped beam reflectors. The
facility is normally configured so the
antenna under test (AUT) is in receive
mode. This allows the system to be
easily used for active receiver systems, as
well as conventional passive antennas.
The AUT is mounted on an azimuth turntable capable of carrying 3
tonnes. The cylindrical test probe is carried on a vertical track over
9m in height. The azimuth turntable is mounted on a highly accurate
linear positioning system allowing the distance between the probe
and antenna to be adjusted to ensure an optimum test position for a
given antenna type. All probes used are dual polarisation allowing the
full characterisation of the radiated pattern.
The cylindrical system is ideally suited to applications where accurate
measurement of wide angle azimuth side lobes is of interest as the
information over a full 360 degrees in azimuth is provided.

• Precision Approach Radar
upgrades (PAR).

The system can measure shaped and
pencil beam antennas and has been
designed for development and production
testing of multiple beam systems including
those with monopulse beams. Typically
shaped elevation beam patterns for high
gain antennas are measured over at least
a 60 degree span in elevation which may
be asymmetrically deposed (say -10 to +50 degrees). This depends on
detailed antenna geometry and can be confirmed on request. Gain is
measured by comparison to a reference gain horn. Our gain horns
are calibrated by the UK’s National Physical Laboratory and are
traceable to national standards. The facility has easy access through
full 9m width, 7m high doors and installation may use a fork lift truck.

• Offshore and Coastal Surveillance
radar systems.

The near field instrumentation was provided by Near Field Systems
Inc (USA) under contract to Easat Radar Systems Ltd.

• Air defence ATC using permanent
or transportable systems.
• Airport Surface Movement
Radar (SMR) and Advanced-Surface
Movement Guidance and Control
System (A-SMGCS).
• Automatic Dependent Surveillance Broadcast (ADS-B) Systems.

Easat can deliver complete turn-key
packages, from site survey to final
installation safety case approval of
installed system. Scope of supply can
include complete radar systems, civil
engineering works, project management
and long-term equipment support,
ensuring the highest levels of support and
maintenance.

Chamber Accuracy
Measurement accuracy is clearly a key issue in any measurement system.
The Easat near field range has been qualified with the following accuracy assessment:
Gain overall accuracy: typically +/- 0.15 dB
The accuracy is dominated by the standard gain horn (SGH) calibration.
Easat Radar Systems standard gain horns are calibrated by the UK National Physical
Laboratory with the following quoted accuracy:
Frequency Band

SGH Gain

SGH Gain/
Accuracy

1.00 GHz - 1.70 GHz

14.04 dBi - 17.07 dBi

+/- 0.10 dB

2.60 GHz - 3.95 GHz

15.89 dBi - 15.99 dBi

+/- 0.05 dB

8.20 GHz - 12.00 GHz

21.34 dBi - 22.61 dBi

+/- 0.05 dB

Sidelobe Accuracy

The following sidelobe accuracy assessment has been
determined for S-band antennas:
Sidelobe level
wrt beam peak

Accuracy (1 sigma)

-30 dB

0.26 dB

-50 dB

2.19 dB

The current instrumented frequency range of this near
field test chamber is 1 GHz to 10 GHz. The facility itself
is designed for much higher working frequencies.
In the future an increase in the test chamber’s
working frequency range will become
available to customers.

Axial Ratio

All near field probes used are dual
polarised allowing accurate
assessment of the axial ratio.
A one-sigma accuracy
assessment for axial
ratio (in dB)
is +/- 0.008 dB.
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Near-Field Testing

Antenna Diagnostics

The radiation pattern of an antenna was traditionally
measured on a far-field range. For anything more than
azimuth plane cuts this can be time consuming and may
have limited accuracy due to site reflections.
It is also extremely difficult to measure very large
antennas in this way. Over the past 30 years near field
measurement techniques have been developed to
overcome these limitations and allow indoor testing of
even large structures, improving accuracy and removing
the variable effects of weather. These are now routinely
used, for example, in satellite and defence industries.
In near field measurements, the electromagnetic field
from the antenna under test is measured close to
the antenna (well inside its near-field region) over a
known virtual surface surrounding the antenna. From
these measurements the far field is derived via a
mathematical transform process to give the results to
the far-field. This requires that the electromagnetic field
be accurately measured as a function of position. This
is achieved by moving a small probe antenna over the
surface required. Near field testing has the following
advantages:

Once the near field data has been obtained and in
addition to providing far field radiation patterns, the
data can be transformed to different distances from the
antenna. In particular, back to a plane near the antenna
aperture. This then shows the actual field radiating
as a 2-D contour map. In this way, diagnostics can be
carried out such as identifying non working elements in
large array antennas or checking the feed in a reflector
antenna. This technique is known as microwave
holographic analysis and has the following advantages:

•

More accurate than a far-field range.

•

Antenna pattern obtained in full three dimensions.

•

Ability to measure large antennas in an indoor
environment.

•

Gravity loading on the antenna is constant (that
is the antenna can be measured in its operational
position).

•

Numerical model available for further pattern
analysis.

•

Once the data is available it is extremely fast even
for large antennas.

•

Rapidly identifies defective components, reflector
profile (for example if a surface is damaged),
sources of possible secondary reflection, etc.

•

Proper understanding requires a thorough
understanding of antennas.
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