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Background

The Remote Sensing Division (RSD) of the Naval
Research Laboratory (NRL) is engaged in a program
to develop active antenna technology. We are
presently collaborating with Bill Erickson (BIRS), Brian
Corey and Eric Kratzenberg (Haystack Observatory),
and engineers at ASTRON in this endeavor. Our
specific focus at NRL/RSD is the development of low-
frequency antennas for the Low Frequency Array
(LOFAR) radio telescope.

Approach

Our approach involves the assessment of many
candidate antenna systems through simulation,
prototyping, and testing. We are presently considering
a variety of antenna topologies, including folded
dipoles, ‘fat’ dipoles, and log-periodic antennas. 1o
achieve the sensitivity and wideband performance
required for LOFAR, we are investigating the use of
active baluns. These devices are matching and gain
networks intended to mitigate the widely varying
reactive Impedance of some antennas at low
frequencies by presenting them with a high input-
impedance.

In-House Development and Testing of Antenna Systems at N.R.L.
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Progress

We have designed and prototyped several active
baluns, and are presently characterizing their
performance with folded and ‘fat’ dipole antennas. By
assessing the performance of the active baluns with
established antenna topologies, we are able to
iteratively refine the device. These antenna systems
are currently being tested at the Bruny Island Radio
Spectrometer (BIRS) facility by Bill Erickson, which
allows for performance comparisons with an
established instrument in a common environment.
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EZNEC-
E 0db
————
: i
A L :...: .......... ....:.
- \ HRRREERER R R R
T, I i W 1 oe e ‘-, e R e
x il " e e bk P T - I - I M- -
p— — v R e
AN \ R gt L e ey e i e T
* 1 ] HRte T 4 V7 8
| 111 B R 1 1 B 1 ¥
5, | . PR I EEEE R SRR
ey | e B A R A R Y S A o
= { [N A [ '
.I'I g'_lﬂ'_:-c :::_ ':'.-l'.'.:" i i - P R
f i ys 4 oA
¥ x otk R Ly P REL BT L ) it e
o ;i;;.‘;-f. ! ; :
111 B [ RN 1 i B
o R
S i e HERHE O e SRR T LA M e
et ,-t'--;-; L L
IrgLtrge o !lﬂi i P
i ys i o
----- e '-1'|
L J_L.E ¥ L 1L
I .‘.i':' AL
H;W: .E, -.E. .
r—T" 2350 deg b et deiaet
e o - H HEH
t:&’:’ﬂh:‘:‘f“ WP -'-“r_.<'-‘3€'it ﬁ{iﬁ‘: ten MH
Outer Ring 7 .26E8 76 cBmax '
Fren 4 iz DA B
- . - SR 44
3D M e;&.ﬁ‘: ? ? BN - "‘11 i
k-:; Max 77 Bl @ Az Angle = 0.0 deg Refl Ca AGOT st
ﬂ¢ '& dB
s:r.n h!! Y
:i-rr:;-t: >ain 577 dBi D AT Angle = 1800
FrontSidelobe -‘Lﬂ"*-:HE

Simulation and Analysis of Candidate Designs

Future Efforts

After conducting an exhaustive survey of economically
feasible systems, we will turn our attention to optimizing the
design for low cost and high reliability. Because of the
large number of antennas required for LOFAR, and the
need for them to operate with minimal maintenance, this
phase of our effort will be critical.




