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The Radio Observatory for Lunar Sortie Science [ROLSS) project proposes
an antenna consisting of metal elements deposited on a thin polyimide substrate
tor b deployed directly on the lunar surface. We tested a prototype thin-hlm
dipole antenna by comparnng ks measured and caleulated feed-point impedance
hetween | and 10 ¥ Hz. The goal of this work was to s il cur anbenna perfor-
mance simulaticns give credible results when applied to this unusual antenna
dessign in direct contact with the ground.

The antenna was constructed fram a 25 gpm thick Kapton flm wath a5 gm
thick Cu layer deposited onit, with dimensions shown in Figure |, Each arm
was & m long and 3005 cm owide, At the feed point the arms were separabed
by approsamately 10 cm. The inner 1 m of sach arm tapered to o point whers
a 1] wideband balun was attached. Coaxial eable connected the balun to
an AIMALTD vector impedance antenna analyzsr. The eflects of the cable were
removed [rom the measurements shown bedovw, Messirernents withoot the balun
wore sirnilar and are not shown.
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The feed-paint impedance was measared foo bwo different antenna positions,



For the first test the |:|i[.-u|-:'- arms were laid oot on b al an :|.-:[:-||:||I rond. The

measurements were |'r~p-.':|l-:'|:| alter the antenna was moved onbo the -::Il'}'. .-=|.|||:|.'.'

sl mext to the road, as shown in F'i!.';u re 2. Bloaes were [.-|.'|.-:'r-c:| '.|]ur||_.:_ the c~:|l.:_c':i

of the antenna bo prrevend it Fromm |:'-|-::-1.-.'ir||_.:_ ANWAY in the wind.

Figure 2: The antenna was tested in bwo positions: [ 1) an sandy, parbially grass-
covered soil (as shown), and (2] on an asphalt road (visible cn the night side of
the pieture.

CST Microwave Studic A0 electromagnetic simulation software was ased
i mode the performance of the antenna on different types of ground., The
diglectric constant and conductivity of the ground were adjusted to give the
hest it to the messured data. The best walues found =o Gare are listed in Table

Table |: Best-bt values for ground dielecirie constant and conductivity,

Dielectric Constant | Conductiviky (mS m)

Asphali 11 s

" Soil G 0.3

The leed-point impedance calculated using these walues, along with the mea-
sured data, are plotied in Figures 3 and 4.



Antenna on Asphalt
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Figure A Measured and calculated inpedance of the
coversd road.
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antenna on an asphalt-



Antenna on Soil
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Figure 40 Measured and calculated impedance of the antenna when placed cn
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= The simulated volume arcund the antenna was necessarcily Gnike, Inopar-
tieular, the depih of the ground was limited o 15 mon order to give
resscnable memory requirements and calealation times, This caused the
incresing discrepancy ab low Irequencies,

= The thicknesses of the Cu and Kapbon Alms were such a small fraction
of the wavelength that the tiny mesh size required for the Anite—element
algorithm in the volome around the antenna reduced the simuolation accu-

racy.

= The simulations assumed perfect contact betwesn the Kapton substrate
and the ground surface. In reality, the hlm was a small, vacying distance
above the ground due to gravel, grass, ete. The effects of a small air
gap betwesn the antenna and ground were nob modelesl. This probably
resulted in lower effective ground dieleckric constant and conductaviky.

Civen bhese poesible sources of ercor the agresment betwesn theory and
measurement s remarkably good, and inereases conbdence that models usng
ground properties appropriate for the lunar sucfuee vall giove reasonably accurabe
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