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Gain Enhancement of a Pyramidal Horn Using
E- andH-Plane Metal Baffles

Matthew A. Koerner, Member, IEEE,and Robert L. Rogers, Senior Member, IEEE

Abstract—A technique for enhancing the gain of a wide-flare
angle pyramidal horn is described. The gain of the antenna is in-
creased by placing simple metal strips or baffles inside the horn
near its throat. Two baffles, an - and an -plane baffle, are de-
scribed and analyzed. The baffles are first analyzed through two-
dimensional (2-D) numerical calculations and then through mea-
surements in an experimental -band horn. Each baffle enhances
the antenna’s gain in the respective plane. When the baffles are im-
plemented together the gain enhancement is additive in decibels.
The numerical calculations and measurements show that baffles
can be used to significantly reduce the size of pyramidal horn an-
tennas.

Index Terms—Antenna gain, horn antennas.

I. INTRODUCTION

W ITH the dramatic increase in low-cost portable mi-
crowave and millimeter wave communications and

sensing systems, there is a growing need for inexpensive,
simple, compact, directional antennas. Large phased arrays,
parabolic reflectors, and lensed horns are often used in systems
needing high-gain antennas; but size, cost, and simplicity may
be more important than antenna gain in many cases. In such
cases, a simple antenna such as a pyramidal horn may be
adequate. Unfortunately, even medium-gain pyramidal horns
may be too long to be practical; thus, horn lenses are often used.

This paper presents a new technique for improving the perfor-
mance of a wide-flare pyramidal horn antenna without the added
cost and complexities associated with conventional horn lenses.
When metallic baffles are placed inside the horn near its throat
the antenna’s performance is improved significantly. The metal
baffles are simple planar structures that reduce phase curvature
at the aperture like a lens. They were developed through calcu-
lations with two-dimensional (2-D) models of the horn’s- and

-planes. This loading technique is economical and very easy
to implement.

In earlier work presented in Silver [1], the insertion of a thin
metallic strip into a horn is briefly discussed. The metallic strip
is reported to improve the -plane directivity of a horn, but it is
suggested that mismatch problems make the technique imprac-
tical. The idea in Silver is similar to our work with baffles, but
the strip in Silver is oriented differently and it is unclear where
the strip is placed in the horn and what its dimensions are. Nu-
merical techniques such as those used in the development and
analysis of our antennas were not readily available. The absence
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of these tools may have hindered further investigation at that
time.

We will focus on one particular set of baffles that greatly en-
hance the performance of a wide-flare-band pyramidal horn.
Our previous work [2]–[4] and new results are combined into
a comprehensive summary through the analysis of these baf-
fles. The set contains two baffles that were designed indepen-
dently through 2-D numerical modeling. One baffle was de-
signed to enhance -plane characteristics of the antenna and
the other was designed to enhance-plane characteristics. The
2-D numerical results approximate the true measured behavior
of the antenna in the corresponding planes. When the two baffles
are used together as a combination baffle their performance be-
comes additive. Clenet and Shafai [5] have also extended these
ideas to conical horns based on our work.

In Section II, the pyramidal horn is reviewed to identify its
critical parameters and their effects on the antenna’s perfor-
mance. The review describes the horn’s radiating characteris-
tics and why phase correcting devices must be used with short,
wide-flare horns. The wide-flare -band horn is described in
Section III along with the 2-D models used to analyze the horn
and simple horn loads. In Section IV, the 2-D numerical results
for the baffle loaded -band antenna are presented and dis-
cussed. In this section, a metal baffle for the- and -planes
are described and performances of the antenna with and without
the baffles are compared. In Section V, measured performances
of the antenna fitted with physical interpretations of the metal
baffles are presented and analyzed. These measurements in-
clude the antenna loaded with the- and -plane baffles in-
dependently and together as a combination baffle.

II. PYRAMIDAL HORN

The pyramidal horn is a directional antenna that is widely
used in microwave and millimeter wave systems. It is most com-
monly used as a calibration standard due to its robustness and
predictability. Its simplicity makes it easy to construct, easy
to use, and less expensive than most microwave antennas. The
pyramidal horn’s intrinsic utility has also been complemented
by extensive research [6]. These qualities comprise the reasons
our research focused on the pyramidal horn.

A. Pyramidal Horn Configuration

The pyramidal horn is a rectangular aperture antenna which
has the geometry shown in Fig. 1. The conventions in Fig. 1 are
commonly used and are very similar to those used in [7]. The
antenna is simply an extension of the feeding waveguide. It tran-
sitions the waveguide aperture to a suitable size for directional

0018–926X/00$10.00 © 2000 IEEE



530 IEEE TRANSACTIONS ON ANTENNAS AND PROPAGATION, VOL. 48, NO. 4, APRIL 2000

Fig. 1. Pyramidal horn.

transmission or reception of electromagnetic energy. The horn
flares with flare angles in the -plane and in the -plane.
Directivity is provided in the - and the -planes by the rect-
angular planar aperture. The aperture’s dimensions arein
the -direction and in the -direction. The slant heights
and describe the length of the horn’s sides from imaginary
vertices at and , respectively, to the aperture.

B. Aperture Field Effects

For lossless rectangular apertures the aperture efficiency
equals 100% when the aperture electric fields are vertically
polarized with a uniform amplitude distribution and a flat phase
distribution [8]. The aperture fields for pyramidal horns have a
TE amplitude distribution [7]. This mode effectively applies
a tapered shading function to the aperture that reduces the
sidelobes and broadens the main beam in the-plane. With a
flat phase distribution and a TE amplitude distribution, the
aperture efficiency of a rectangular aperture is reduced to 81%
[8].

The horn’s flare angles cause the distance from the waveguide
to different locations on the aperture to vary. Increasing the flare
angles causes more variance between these paths. From Fig. 1
we see that the greatest path difference in the-plane is
and the greatest difference in the-plane is . These dif-
ferences cause the wavefront at the aperture to be curved with a
quadratic phase distribution. The fields across an aperture with a
flat phase distribution add constructively in the direction of the

main beam; a quadratic distribution weakens this constructive
interference. Thus, increasing the flare angles increases phase
curvature and lowers the aperture’s directivity and aperture ef-
ficiency. The TE amplitude taper in the -plane reduces the
fields near the aperture edges where the phase deviates most
from a flat distribution. Therefore, most of the benefit from re-
ducing phase curvature in pyramidal horn antennas is realized
in the -plane.

The flare angles of a pyramidal horn can be chosen to op-
timize directivity for a given set of slant heights. A horn with
optimized flare angles is termed an optimum-gain horn. An op-
timum gain horn is the most size efficient, unaided pyramidal
horn antenna. However, optimum-gain horns can be too large
for small systems needing a high-gain antenna. To increase the
gain of a pyramidal horn, the slant heights must be extended to
increase the aperture area and the flare angles must be reduced
to offset the added phase curvature. Adding 3 dB to the gain of
an optimum gain horn requires increasing the aperture area and
slant heights of the horn by a factor of two [9].

Since the directivity of an aperture antenna is proportional
to its aperture area, a short, compact, high-gain pyramidal horn
would have to employ wide-flare angles. However, the flare an-
gles of a pyramidal horn can not be larger than the angles de-
scribing an optimum-gain horn or the antenna directivity will
be adversely affected. Therefore, some type of phase correcting
device must be used with wide-flare pyramidal horns to improve
their performance.
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TABLE I
DIMENSIONS OFWIDE-FLAREX-BAND PYRAMIDAL HORN

III. EXPERIMENTAL HORN AND NUMERICAL MODELS

A. Construction

A wide-flare horn was constructed using an M/A-Com,
MA-86 551 X-band antenna as a base antenna. The MA-86 551
is a simple, inexpensive ($20), metal-coated plastic antenna
with a nominal gain over the -band of 17 dB. The walls of the
antenna were extended with single clad printed circuit board
to enlarge the aperture area. The extensions were secured to
each other and to the base antenna with copper foil tape. The
dimensions of the antenna are shown in Table I. Constructing
an experimental horn in this fashion is quick, simple, and
inexpensive. The flare angles of the experimental antenna are
greater than optimum so the antenna performance is limited by
phase curvature. The performance of this antenna is analyzed
in Sections IV and V through numerical and measured data.

B. Two-Dimensional Numerical Models

The -plane and -plane 2-D models of the pyramidal horn
are based on a moment method solution to the magnetic field
integral equation (MFIE) and the electric field integral equation
(EFIE), respectively, [2], [10], [11]. Both models allow simple
metal objects to be placed inside the antenna. A three-dimen-
sional (3-D) model is necessary to correctly analyze the pyra-
midal horn; however, the rigorous analysis of a 3-D pyramidal
horn is much more complex than the 2-D analysis especially
when scattering structures are loaded into the antenna. Although
the pyramidal horn is not separable into-plane and -plane
solutions, the 2-D models are useful for approximating the di-
rective characteristics of the antenna in the respective planes.

Fig. 2 pictures the - and -plane 2-D models. The horn
and metal baffles in both models are described as perfect elec-
tric conductor (PEC) structures that have infinite length in the
-direction. The infinite direction is chosen asto follow ra-

dial waveguide conventions. An MFIE in the-plane model is
formed from the boundary conditions along the PEC surfaces in
Fig. 2(a) [11],

(1)

Equation (1) relates the total magnetic field at a point
on a PEC surface [ in Fig. 2(a)] to equivalent electric current

Fig. 2. 2-D models. (a)E-plane model. (b)H-plane model.

TABLE II
DIMENSIONS USED IN TWO-DIMENSIONAL MODELS

densities along the PEC surfaces. In (1), is the incident
field produced by the source , the primed coordinates indi-
cate the source location and is the first-order Hankle func-
tion of the second kind [12]. The equivalent currents are all po-
larized in the -direction defined by the unit vector
where is the outward pointing normal to. Similarly, an EFIE
in the -plane model is formed that relates the electric field to
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Fig. 3. E-plane calculated on-axis directivity and gain.

Fig. 4. E-plane calculated directivity versus baffle offset at 10.5 GHz.

equivalent surface currents along the PEC surfaces in Fig. 2(b)
[11]

(2)
In (2), the equivalent currents are all polarized in the-direction,

is the electric field produced by the source , and
is the zero-order Hankle function of the second kind [12].

The equivalent currents are then calculated by solving (1) and
(2) using the moment method [10], [11]. We chose a pulse-ex-
pansion and point-matching moment method solution in which
the currents are expanded into rectangular basis functions and
the boundary conditions are matched at the center of each basis.
The integral over each basis was calculated using a rectangular
approximation except for the self terms where limiting approx-
imations were necessary [2].

Field values, directivity, gain, reflection efficiency, and beam
patterns in both models are calculated from the equivalent cur-
rents [2]. The far fields are calculated directly from the equiva-
lent currents and source using far-field approximations and the
beam patterns and directivity are calculated from the far fields.
The gain is related to the directivity by where is
the total antenna efficiency [13]. In the following numerical re-
sults, only reflection-losses are considered andis equal to the
reflection efficiency where the current reflection co-

efficient is calculated from the current standing wave pattern
in the waveguide.

In order to calculate results over the entire-band in the
-plane model, the dimensions, and locations of the-plane

horn [shown in Fig. 2(a)] were entered in units of wavelength
at 10.3 GHz and scaled appropriately for calculations at other
frequencies. The basis functions along the horn were chosen to
be 0.1 (10.3 GHz) long everywhere except on the waveguide
end. The bases on the waveguide end are 0.025long to resolve
the waveguide height. The -plane baffle is a thin vertically
oriented PEC strip placed near the horn’s throat. The length of
the bases forming the baffle are 0.05long in order to resolve
the small structure. The baffle is only one basis function thick
representing a thin object. Dimensions of the horn and baffle
used for numerical results are shown in Table II.

The -plane baffle, shown in Fig. 2(b), is a thin PEC object
centered horizontally in the narrow end of the horn. The size of
the horn basis functions in this model are all 0.1(10.3 GHz)
long and the baffle basis functions are 0.05. Table II lists the

-plane horn and baffle’s dimensions.

IV. NUMERICAL RESULTS

A. -Plane Numerical Results

The -plane directivity and gain of the X-band horn were
calculated at 100 MHz intervals from 8.2–12.4 GHz using the
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Fig. 5. CalculatedE-plane interior magnetic fields at 10.5 GHz.

2-D -plane model. The results are plotted in Fig. 3. The figure
displays results for the unloaded antenna and the antenna loaded
with the -plane baffle. The calculations show that the baffle
increases the antenna gain by 3 dB over the frequency range
from 10.0–11.1 GHz. This enhancement band corresponds to a
bandwidth of 10.4%. The directivity is increased by 3 dB from
9.7 to 11.2 GHz.

The antenna’s performance is dependent upon the baffle’s
electrical distance from the horn’s throat along the antenna’s
axis—the baffle offset [b. offsetin Fig. 2(a)]. Fig. 3 shows that
the reflection efficiency and the directivity begin to decrease
near 8.8 GHz, reach a null at 9.4 GHz and recover by 10.0 GHz.
The baffle offset equals 1.8 at 8.8 GHz and 2.0 at 10.0
GHz. The offset ranges from 2.0–2.26over the enhancement
band (10.0 to 11.1 GHz) and ranges from 2.2–2.5over the
second null band (11.1–12.4 GHz). These electrical distances
show that the length of the enhancement and null bands corre-
spond to baffle offsets ranging over approximately one quarter
of a wavelength. The center frequency of the enhancement band
corresponds to an offset of approximately 2.15so the center
frequency can be adjusted by adjusting the baffle offset.

Fig. 4 shows directivity calculations versus baffle offset at
10.5 GHz in the -plane model. The baffle was moved along the
antenna’s axis starting at an offset of 0.5in 0.025 increments
to 5.0 . The nulls in the directivity occur at baffle offsets of 1.2,
1.7, 2.4, 3.0, 3.5, and 4.0. The distance between each null is
approximately 0.5 .

The enhancement band is centered at 10.5 GHz. At this fre-
quency the loaded horn matches well with the waveguide and
the baffle adds 3.2 dB to the antenna gain. (A small reflection

(a)

(b)

Fig. 6. CalculatedE-plane beam patterns at 10.5 GHz. (a) UnloadedE-plane.
(b) LoadedE-plane.

loss and a consequently small difference between directivity and
gain indicate a good impedance match.) The interior magnetic
fields are plotted in Fig. 5 for the loaded and unloaded antennas
at this frequency. The fields are sampled at 0.1intervals in the

- and -directions. The gray scale used in the amplitude plots
is a relative scale where black signifies 1 A/m and white signi-
fies 0 A/m. In the phase plot, white to black bands correspond to
360 of phase shift. The third field plot pictures the total field at
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Fig. 7. H-plane calculated on-axis directivity and gain.

Fig. 8. CalculatedH-plane interior electric fields at 10.5 GHz.

time zero or
where is the amplitude and is the phase of the
magnetic field at the location .

The aperture amplitude distribution of the unloaded horn is
fairly uniform, but a quadratic phase distribution is revealed in
the phase plot. The phase at the edge of the aperture differs from
the phase at the center by approximately 180. The loaded field
plots show that the baffle corrects the phase curvature and has
little effect on the amplitude distribution. Fields emitted from
the waveguide are forced to travel around either side of the baffle
forming two radiating slots the feed the remainder of the horn.
The two slots feed the remainder of the antenna. The fields from
the two slots interfere to produce a relatively flat phase distri-
bution and uniform amplitude distribution at the aperture. We

can also look at this phenomenon a little differently [2]. It ap-
pears that the baffle delays the fields in the central region of the
horn. The delay adds length to the central path so that this path
is equivalent to the paths near the edges of the horn. As the fields
spread past the baffle the central and edge fields reach the aper-
ture in phase.

In the frequency bands where nulls appear in the directivity
in Fig. 3, standing wave patterns form nulls in the slots on either
side of the baffle and a maximum in front of the baffle. Most of
the energy appears to radiate from the maximum in front of the
baffle in the null bands resulting in poor antenna performance.

The -plane beam patterns of the loaded and unloaded an-
tennas at 10.5 GHz are shown in Fig. 6. The effects of phase
curvature are apparent in the unloaded beam pattern. The main
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(a)

(b)

Fig. 9. CalculatedH-plane beam patterns at 10.5 GHz. (a) UnloadedH-plane.
(b) LoadedH-plane.

beam is very broad and the sidelobes are not distinct. Loading
the antenna with the -plane baffle decreases the aperture phase
curvature resulting in more on-axis constructive interference.
The main lobe is narrowed and the nulls between sidelobes be-
come deeper. The 3-dB beamwidth of the loaded horn is 10 de-
grees and the unloaded horn’s beamwidth is 28. Additionally,
the first sidelobes of the loaded horn are 10 dB down from the
main beam and the remaining sidelobes are all 15 dB below the
main beam.

B. -Plane Numerical Results

Fig. 7 shows that the -plane baffle increases the antenna
gain and directivity 1.9 dB over an 700 MHz band centered
around 10.6 GHz. The gain and directivity are very similar im-
plying that the loaded horn’s input impedance is well matched to
the waveguide over the entire-band. The -plane baffle does
not provide as much performance enhancement as the-plane
baffle, but this baffle configuration can be combined with the

-plane baffle to improve the overall antenna performance. This
will be shown through measured results in Section V. A baffle
parallel to the aperture in the-plane will produce results sim-
ilar to those produced by the-plane baffle. However, a baffle
configuration was not found that enhances the antenna’s perfor-
mance with both baffles parallel to the aperture.

The null in directivity centered at 9.1 GHz corresponds to the
center of the baffle being placed 1.75in front of the horn’s
throat. At the frequencies near 9.1 GHz energy radiating through
the antenna does not flow smoothly around the baffle. The fields
around the baffle produce an aperture distribution with a phase
reversal in its central region. The distribution resembles a TE
mode with an added quadratic phase term.

The antenna reaches its peak directivity near 10.5 GHz. The
interior electric fields at this frequency are plotted in Fig. 8.
The aperture amplitude distribution of the unloaded horn ap-
pears to be the half period of a sinusoid indicative of the TE
parallel-plate waveguide mode, and the phase distribution is
quadratic due to spreading inside the horn. The TEmode is

Fig. 10. Working drawing of pyramidal horn loaded with combination baffle.

analogous to the TE mode in a 3-D rectangular waveguide. A
new mode is setup when the baffle is added which appears to be
the combination of odd ordered modes. The new mode illumi-
nates the aperture more evenly than the TEmode. The baffle
also flattens the phase by forcing the energy to diffract around
the baffle similar to the effect produced by the-plane baffle.

The calculated beam patterns at 10.5 GHz of the unloaded
and loaded -plane horns are shown in Fig. 9. Like the TE
distribution in a 3-D horn, the unloaded horn’s TEamplitude
distribution effectively reduces the size of the aperture and limits
phase curvature effects. This distribution produces one broad
beam with a 3-dB beamwidth of 20. Since the -plane baffle
redistributes the amplitude and reduces the phase curvature, the
beam pattern of the loaded horn has a narrow main lobe and
distinctive sidelobes. The beamwidth of the main lobe is 10
and the sidelobes are 9 dB down from the main lobe.

V. EXPERIMENTAL RESULTS

A. Setup

The baffles were fabricated from 0.7-mm copper sheet for
measurement of the loaded horn’s performance. The-plane
baffle was cut to extend completely across the horn in the direc-
tion ( in Fig. 1) corresponding to the infinite directionin the

-plane model. Similarly, the -plane baffle was cut to extend
across the horn in the direction corresponding to( in Fig. 1)
in the -plane model. In order to make measurements with both
baffles inside the horn, a slot was cut in the-plane baffle so
that the -plane baffle could intersect it. This physical imple-
mentation of the combination- and -plane baffle is pictured
in Fig. 10.

An M/A Com, MA-86 551 pyramidal horn was used as the
transmitting antenna. Both the transmitting antenna and the test
antenna (wide-flare -band horn) were set 4.5 ft off the ground
on plastic stands. The largest dimension of the test antenna’s
aperture is its diagonal . The test antenna was placed 20 ft
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Fig. 11. Measured on-axis gain versus frequency forE-plane andH-plane baffle. (a) Gain withE-baffle. (b) Gain withH-baffle.

from the transmitter corresponding to a distance of at
10.5 GHz. The transmitting antenna was fed through an-band
coax-to-waveguide feed with a HP-8350B sweep oscillator. The
test antenna’s received power was measured through an-band
coax-to-waveguide feed using an Anritsu ML83A power meter
and an Anritsu MA73A power sensor. For gain versus frequency
measurements, the transmitting and test antennas were directed
on axis and the received power was recorded at 100-MHz inter-
vals from 8.2 to 12.4 GHz. Reflection coefficient measurements
were made using the HP sweep oscillator, a direction coupler,
and the Anritsu power meter.

Beam pattern measurements were measured at 10.5 GHz. The
antenna stands rotated freely in the azimuthal direction only.
Therefore, the antennas were oriented so their- or -planes
were parallel to the ground when making the respective beam-
pattern measurement. The test antenna was turned in 2.5incre-
ments from 90 to 90 , and the received power was measured
at each increment.

B. Measurements

The on-axis gain of the horn loaded with the-plane baffle
is shown in Fig. 11(a). The measurements agree with the 2-D
calculated results shown in Fig. 3. The-plane baffle enhances
the gain by 3 dB over the unloaded horn in a 1 GHz band from
10.1 to 11.1 GHz. The bandwidth of this enhancement band is

9.4%. The peak gain in the enhancement band is 22.5 dB at 10.5
GHz and the average gain is 21.9 dB.

-plane calculations shown in Fig. 7 also agree with the mea-
sured results shown in Fig. 11(b). The performance of this baffle
is not as significant as the-plane baffle, but the baffle increases
the antenna gain by nearly 2 dB over the-plane enhancement
band.

In Fig. 12(a) the measured gain of the horn loaded with the
combined baffles shows that the antenna gain is increased by
4.5 dB over a 900 MHz frequency band. This band ranges from
10.2–11.1 GHz and has a bandwidth of 8.5%. Over the 4.5 dB
enhancement band, the gain peaks to 23.4 dB and the average
gain is 23.1 dB. The baffles improve the antenna’s gain by 5
dB over a 600 MHz band from 10.4 to 11.0 GHz. The gain
never falls below 23 dB in this 5-dB enhancement band. The
loaded horn’s aperture efficiency, shown in Fig. 12(b), is greater
than 50% from 10.1 to 11.0 GHz. The aperture efficiency stays
above 55% from 10.2 to 10.9 GHz and peaks to 60.9% [aperture
efficiency = Gain Aperture Area ].

The magnitude of the reflection coefficients,, for the horn
with and without the combination baffle are shown in Fig. 12(c).

of the loaded antenna stays very close to10 dB over most
of the -band. This result may be consistent with the mismatch
problems mentioned in Silver [1], but Silver gives no quanti-
tative data for matching. Matching in the 4.5-dB enhancement
band would be acceptable for many applications. In the en-
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Fig. 12. Measured performance of horn with combination baffles. (a) Gain of unloaded horn and horn with combination baffle. (b) Aperture efficiency with
combination baffle. (c) Reflection coefficient of unloaded horn and horn with combination baffle.

hancement band is less than 10 dB and the antenna has
a resonance at 10.8 GHz.

The - and -plane beam patterns of the unloaded horn
and the horn loaded with the combination baffle are shown in
Fig. 13. The - and -plane beam patterns are very similar to
those calculated and plotted in Figs. 6 and 9, respectively. The
unloaded horn suffers from the effects of phase curvature and
the TE waveguide mode. The half-power beamwidths of the
unloaded horn are approximately 20in both planes. The baf-
fles produce a very symmetric main beam that has half-power
beamwidths in the - and -planes equal to 10.

C. Comparison to an Optimum-Gain Horn

Without the use of a horn load, the most compact horn design
is an optimum-gain horn. Using the design equations in [9], the

dimensions of an optimum-gain horn were calculated for an an-
tenna gain of 23.1 dB. This gain value corresponds to the av-
erage gain of the wide-flare -band horn with the combined
baffles over the 4.5 dB enhancement band. The optimum-gain
horn’s dimensions are shown in Table III. The optimum-gain
horn’s calculated on-axis length (distance from the throat to the
aperture) is 11.5 and its aperture area is 35.5. Compara-
tively, at 10.5 GHz (the center of the 4.5 dB enhancement band)
the wide-flare horn’s length is 5.5 (see Table I) and its aper-
ture area is 28.6 . These dimensions show that the wide-flare

-band horn is 52% shorter than the optimum gain horn and
its aperture area is 19% smaller than the optimum gain horn’s.
The wide-flare horn is not only considerably smaller than the
optimum-gain horn, its aperture efficiency is also greater; the
wide-flare horn’s aperture efficiency is over 55% and the op-
timum gain horn’s aperture efficiency is 46%.
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Fig. 13. Measured beam patterns at 10.5 GHz. (a) UnloadedE-plane. (b)
UnloadedH-plane. (c)E-plane with combination baffle. (d)H-plane with
combination baffle.

TABLE III
CALCULATED DIMENSIONS OFOPTIMUM GAIN HORN

VI. CONCLUSIONS

We developed an economical, compact,-band, pyramidal
horn antenna. The antenna utilizes metal baffles that enhance
the antenna’s performance by correcting phase curvature and
modifying the aperture amplitude distribution. It was shown that
metal baffles considerably enhance the antenna’s performance
over a frequency band of approximately 1 GHz. The baffles
offer a simple means of shortening pyramidal horns without the
use of lenses.

These results are preliminary and the topic has many avenues
for further research. There are two characteristics of the an-
tenna discussed in this paper that should be investigated further.
First, the antenna’s bandwidth and baffle relationship should
be studied carefully. Improvements in the antenna’s bandwidth
would significantly improve its applicability. Second, the an-
tenna is only a medium-gain antenna, and high-gain results may
be possible with different baffle and horn configurations. The
development of a 3-D model of the horn and baffles would allow
us to study the antenna in more detail and produce better baffle
configurations. The technique outlined here for using baffles
has been applied successfully to conical horns [5] and could
also prove to be effective in other configurations such as in mil-
limeter-wave integrated-horn antennas [14], [15] where the flare
angle is fixed.
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