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Abstract— Recently the authors presented a series of papers
on the recommended absorber treatment for gantry and multi-
probe spherical near field (SNF) systems. In addition to that, a
recent paper looks at the minimum required absorber coverage
for roll over azimuth antenna under test (AUT) positioners. In
that work it was mentioned that the scattered energy from the
uncovered regions of the AUT positioner can be handled with
proper absorber treatment of the range or anechoic room. In
this paper the Authors provide guidance and recommendations
for the treatment of the different surfaces of a SNF system
having a roll over azimuth positioner. A higher order basis
function method of moments (HOBF-MoM) approach is used to
analyze the scattered fields and probe illumination in the range
as the positioner rotates.
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I. INTRODUCTION

Range design for near-field measurements has not been
discussed in the literature until recently[1]. Indeed, the
previous version of the near-field measurements standard [2]
did not contain much about the recommended RF absorber
layout. The revision of the standard being worked on promises
to add sections about the absorber layout [3]. Application of
numerical methods to the design of RF absorber layouts for
spherical near field systems have recently been presented [4].
In reference [4] a higher-order basis-functions method of
moments (HOBFMoM) method was used to compute the
power density on the walls of a chamber as the probe gantry
rotated. In this paper the same approach is used for a roll over
azimuth system. The system being analyzed is the same for
which the absorber treatment for the AUT positioner was
recently presented [5].

Il. ABSORBER MODELING

The RF absorber reflectivity can be obtained from the
equations presented in [1]. This was used in [4] to estimate the
required absorber treatment. However, the HOBFMoM
approach can be used with periodic boundary conditions to
analyzed the absorber bi-static reflectivity for different angles
of incidence. As an example a 45 cm tall RF absorber is
analyzed, the pyramidal section is 40 cm with a square base
that is 15 cm by 15 cm. the pyramid rests over a base that is
5 cm in height. The absorber manufacturer provided the
material properties to conduct the analysis. These properties
are those of a frequency dependent lossy dielectric. The
absorber is analyzed at both principal polarizations from 1
GHz to 4 GHz and from 0°to 60" in 15 steps. Figure 1 shows
the data from these computations. As mentioned in [1], there
is little degradation in performance for angles of incidence
smaller than 45. Also a trend can be seen that the reflectivity
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decreases as the frequency increases. Thus, the range analysis
can be done at the lowest frequency of interest as reported in
[1]. Similar analyses of different absorber types and sizes can
be done to the decide which one will provide the required
reflectivity.
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Figure 1. Bi-static reflectivity of the 45-cm pyramidal absorber
from 1 GHz to 4 GHz.

I1l. RANGE MODELING

The AUT positioner analyzed in [5] is modeled in this
paper. One of the optimized absorber treatments is used to
cover the AUT positioner, the chosen absorber coverage is
shown on Fig. 2. The analysis is done at 1 GHz. The open-
ended waveguide (OEWG) is a WR-770 with inside
dimensions of 19.56 cm by 9.78 cm. The 20 cm absorber that
covers the positioner has a relative permittivity at 1 GHz of
3.24-j6.01.

Figure 2. Absorber treatment chosen for the AUT positioner.



The range dimensions are chosen based on mechanical
requirements to ensure that the positioner will rotate freely
and that there is plenty of room to move around for operators.
The overall interior dimensions (without absorber) of the
range are 6.2 m long by 4.3 m wide and 4.3 m height. The
OEWG probe aperture is located 2 m from the center of
rotation of the AUT. The center of rotation is 1.69 m over the
floor of the range. Figure 3 shows a sketch of the range
geometry. As it was mentioned above, the system is rotate in
azimuth from ¢ to 180" every 5. The probe is also polarized
for the vertical and horizontal polarizations are modeled. For
each simulation the near field at the walls and the center of
rotation is computed and the real part of the Poynting vector
is computed. The power density is expressed in dB in relation
power density at the center of rotation for the (" position. For
all 37 modeled orientations and both polarizations the highest
power density at each wall location is calculated as it was
done on [6]. Then the required absorber to reduce that power
level to levels that are 40dB lower that the center of rotation
for O are estimated as it was the approach in [4].
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‘ Figure 3. Anechoic Rangé dimensions.

Figure 4 shows the results of the analysis. The worst location
is the floor between the AUT and the probe. Although higher
illumination on the floor is shown between the AUT
positioner and the end wall, this is behind the AUT, so its
effect on the measurement is minimal [1]. On the ceiling and
side walls, adjacent to the probe end-wall, there are locations
with very small illumination. These will be ideal for heating
and air conditioning (HVAC), vents and lights. In general, the
specular areas of the range walls as defined in [1] are between
0 and -10dB of illumination compared to the center of
rotation of the AUT. Thus, 45 cm absorber at a minimum
should be used to achieve at least -40dB reflectivity in the
range. The area of the floor between the probe and the AUT
positioner may benefit from having a taller absorber. It should
be noted that no absorber collar was present on the OEWG
model. This collar increases the front to back ratio and
reduces the need for larger absorbers on the probe end wall.
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Figure 4. maximum illumination of the range walls for all rotations
and polarizations, normalized to the power density at the center of
rotation of the AUT.

IV. CONCLUSIONS

The approach of using MoM at the lowest frequency to
analyzed the power incident onto the locations where the
walls of the anechoic range are present is a quick approach to
get an understanding of the necessary absorption or
reflectivity for the RF absorber at different locations of the
range. Together with the ability to analyze the RF absorber
provides a very good approach to estimate the proper absorber
layout of the anechoic range.
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