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Several telecommunicat jons s rvdics perfor med by the NASA Deep Space Network
(DSN) have shown that by wt i lizing K -bhand (31 .8 to 32 .3 GHz) frequenci es over
X-band (8.40 to 8.45 GHz) frequencics on & spacecraf t - t o- ground conmmunications
link, a potential advantage or ¢ ¢ & dr (fact or of 4t o 6 inprovement) can be
realized for equivalent spacecr ¢ f ¢+ radio system configurations. The increased
advant age cones from increa=ed eut enna gain at the shorter wavel engt hs and can
be used to increase data volume, de: reace trénsmi ssion time, decrease transmtter
power on the spacecraft, decieasc spece raft antenna si ze, or allow for a smaller
antenna on the ground. However, the advant age can be reduced by higher
at nospheric nozse, decreased ¢rovnsd . tation antenns efficiency, and weather
susceptibility at - - band.

The concept of conducting & K - band link experiment to verify these studies
and to better understand any difficuiltice that could deter this performance gain
frombeing realized became realiiy with the Ma rs Observer Project ’s KaBLE (Ka -
Band Link Experiment) . KaBLE ut j1i: ¢ dit @ acquired by the DSS- 13 34-met er beam-
waveguide (BWG) antenna in Goldst one, Californiawhile tracking Mars observer’s
Ka-band beacon (33.7 GHz) and X-han ? sicnal (8.4 GHz) between January and August,
1993.

Wth the loss of Mars Observir, it became import ant to continue the study
of the link advantage until anot he v spscecraf t Wth Ka- band capability becane
avail able. The Kaar (K ~band Ant€une Performance Experiment) project was
initiated in December 1983 to eveluat ¢ antenne efficiency by observing natural
radi o sources at. both Ka band and 2 - band, Theseongoing eval uations allowed the
antenna efficiency and west her ¢f f «ct's ar each freguency band to be nmeasured as
i ncremental performance improvemen & end configurat Jonchangeswere realized at
the ground station. The gro und station advantage of k -band relative to X-band
is quantified wusing the a(guir( i eificiency dat & from both bands. This
information benefits the DSN and fu: uvre 71ight projects considering Ka-band. The
know edge gained about the tcmporéts ver iability of the K -band advantage due to
weat her effects will allow planncr s of futuze flight. proiects to devel op robust,
efficient telecommunication streteyics st Ka-band. The effort also facilitates
the denmonstration and development of vptimal operationalstrategies fo0, BWG
ant ennas.

Two spacecraft with Ka- hanncmnpn nt Wl be aveilable during the next two
years. Surfsat-1, launched on Kove mher 4, 1995, Js & DSN Technol ogy Program
flight experiment. Surfsat-] traching date are currently being acquired and
analyzed for the purpose of chare ¢t ¢7 izing the link advaentage. Mars @ obal
Surveyor (MGS), scheduled for Jzvich o1 Novewber 1996, willcarry KaBLE-I1I,

another psN Technol ogy Programexper iment. These missjons allow Ka-band [ink
advant age studies to continue uvsing \-)»(.; ¢ and K -bandspacecraft signal sources.
This paper will focus on the Kadb aéntenna efficiency characterization of

the Dss-13 BWG antenna using nailnc] red; o source observat jons as well as weat her
statistics gathered at Ka-band. Curientsatus of the Surfsat- 7 neasurenments as
wel |l as plans for KaBLE-II experime nmi s w. i1l also bediscussed.
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