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Abstract—A “J-pole” is a 3λ/4-long dipole-type antenna that
can be end-fed and does not require a ground plane or radials.
This paper describes a modification to the classical J-pole which
reduces the length to about λ/2. While this results in directivity
about 0.5 dB less than an ideal half-wave dipole, the fractional
bandwidth is increased to about 40% for |s11| < −10 dB (50Ω).
The use of this antenna as part of a new supplementary VHF-
band feed system for an existing reflector antenna is described.

I. INTRODUCTION

A J-pole consists of closely-spaced thin-wire elements as

shown in Figure 1. The wire lengths are 3λ/4 and λ/4, where

λ is wavelength. Feeding this arrangement from the indicated

end results in currents consisting of 3/4 cycles of a sinusoid on

the long wire, and 1/4 cycles on the short wire. The quarter-

cycle currents adjacent to each other on the long and short

wires are opposite in phase, and their contributions cancel in

the far field due to their proximity. Thus the pattern of this

antenna is nominally determined by the uncanceled half-cycle

on the longer wire, which is the same as that for a half-wave

dipole. Although well-known (see e.g. [1]), there appears to

be no authoritative or seminal description of the J-pole in the

engineering literature. This may be because applications for

this antenna are limited due to its length relative to a ground-

plane (monopole) antenna and its narrow bandwidth.

Fig. 1. The classical J-pole. Depicted above and below the antenna are the
currents appearing on the associated wires.

II. THE MODIFIED J-POLE

This paper introduces the modified J-pole (MJP), which is

obtained by shortening the longer wire while increasing the

relative length of the shorter wire. This gives rise to two

resonances: One corresponding to the length of the longer

wire, and another which is about 25% lower in frequency.

These resonances are spaced in such a way as to achieve a

wide frequency range where the reflection coefficient remains

low. At the same time this shortening degrades the canceling

of currents that allow the classical J-Pole to “spoof” a half-

wave dipole. However the resulting loss of directivity turns

out to be relatively small; just a fraction of dB as will be

demonstrated below.

III. DESIGN OF AN MJP FOR 54–80 MHZ

The MJP shown in Figure 2 was designed to achieve the best

possible match to 50Ω at 74 MHz (λ ∼= 4 m) while maximizing

bandwidth in the direction of lower frequencies. Using full-

wave simulation, the optimal lengths of the wires were deter-

mined to be 0.502λ and 0.229λ, with centers spaced 0.012λ
apart. The wires are 1/2-in (0.003λ) diameter aluminum alloy

(6061) tubing held in place by a clear polycarbonate spacer,

which is visible in the figure. The balun is a Mini-Circuits

Laboratories Model TC1-1-13MG2+ 1:1 transformer installed

in a DC-coupled configuration.

IV. MEASUREMENTS OF THE 54–80 MHZ DESIGN

Figure 3 shows reflection coefficient (|s11| for Z0 = 50Ω)

looking into the single-ended (coaxial) connection, for two

identical models (to assess repeatability) and a variety of

mounting configurations, including vertical and horizontal

mountings about 2 m over earth ground. Note 50 Ω resonances

at about 75 MHz and 56 MHz, with |s11| ≤ −10 dB in

54–80 MHz yielding fractional bandwidth ≈ 40%. Contact

with the coaxial cable has no apparent effect on these results,

indicating negligible shield current.

Measurements of gain were performed using an improvised

test range. Broadside directivity was determined to be about

+1.6 dBi at 74 MHz. This is about 0.5 dB below the directivity

of a half-wave dipole, presumably less due to partial canceling

of fields associated with the wire currents in the far field.

Gain diminishes slowly with decreasing frequency such that

the MJP significantly outperforms a 74 MHz half-wave dipole

at frequencies below 62 MHz, presumably due to its large

impedance bandwidth.

V. USE AS A VHF-BAND REFLECTOR FEED

The design of this antenna was motivated by the desire to

implement a wideband “4-band” (≈ 74 MHz) feed system

for the National Radio Astronomy Observatory (NRAO) Very



Fig. 2. MJP for 54–80 MHz.

Large Array (VLA), which consists of 27 25-m diameter

reflector antennas with Cassegrain feeds. The new MJP-based

4-band system consists of 4 MJPs arranged in a square, as

shown in Figure 4. The MJPs are phased and summed to

produce orthogonal linear polarizations. The location of the

MJPs and associated feedlines outside the Cassegrain optical

path results in negligible interference with the VLA’s higher-

frequency systems. This feed system has been installed on

14 VLA dishes since 2015, and has been demonstrated to be

effective. Additional information on this feed design can be

found in [2] and [3].

Fig. 3. Reflection coefficient (see text for details).

Fig. 4. MJP-based VHF (“4-band”) feed system on a VLA reflector antenna.
Red arrows indicate the ends of one of the 4 MJPs.
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