
Several telecormnunical  .io,r,:: s t t,d.if s pc~’f CIJ rned l,y the NASA I)eep Space Network
(DSN) have shown that by UI i l.j~.i’tq! l;{l-l,~{nd  (31 .8 tc, .?2 .3 C+lz) frequencies over
X-band (8.40 t.o 8.45 GHz) frequc,r]r.i~s C,SJ a s~)acccraf  t - t cl- grc]ur)d  communications
link, a potential advantage Of (, 7 0 8 dB (fact or of 4 t cl 6 improvement) can be
realized for equivalent spacc(] & f t r;,c;.fc) system cc,xjfigl(jx~jtic,rjs.  The increased
advantage comes from incr.es;:c~d  irJ~ c]lr~fi  gait) at the shc,ltcx wavelengths and can
be used to increase data volurrw, dc; .tti:t.c( trt:rlsntis  sic~n tiruc, d~’crease transmitter
power on the spacecraft, decj(,ast- SjJ~%C-,4  raft a}~fenna s.i 2(,
antenna on

01- allow for a sfna]ler
the ground. HC,Ft’cvC~, t),, aclvoljt a~gc car) I)c rx?duced by higher

atmospheric rloise, decrt?as~c] gr<~~,t>:~ : tatioj~ ar)tellrl~, cfficicrlcy, and weather
susceptibility at K --band.

The concept o}conduct.fng  i; A,- llal(~ liljh cxperinitr~i to vc~rify these studies
and to better understand any (~.i{f.i(;~l.?t.i~;: that could detcI this performance gain
from being realized became I(a.t.ii.> b;.ii 1( t.hc M;; j-s <)llsc$lv(>j I’xc>ject ’s KaBLE (Ka -
Band Link Experi.rnent)  . KaI;l,I:  ut .il.i; (:; [L.i a acqll.ireo’  l~y tl]~ DSS- 13 34-n~et. er beam--
waveguide  (BWG) antenna ir) C~o.lo’.C;[  c~:t,, (,’;lifc~~j).ia  wh.ilp t~acking Mars observer’s
Ka-band beacon (33.7 GHz) arid X-);,ti : ;j~,,a 1 (8.4 GHZ) 3~c,iwee1~ Jariuary and August,
1993.

With the loss clf Mars OIJ$(ILP( I , .i I lIec.6rrIC impoz t aflt to cc,ntinue the study
of the link advantage until a)~ot [J( T s}~>c”ec~t.f  t with Ko-haljd capability became
available. TliQ KaAP (K --lB&Iic~  .4rJ~c  IIrii p~~ic>~nlarlcc  >x~,cl-intct,t)  project was
initiated in December 19~3 to (~~bl~r;,t  t- ;,ntetln~. efficie~lc,~l  j)y observing natural
radio sources at. both Ka-harld arid } - IIajjt!, Thost-. c~]~gc,.ir)g evaluations allowed the
antenna effic~’ency  arid west ]lor (..t f ~ vf s ai eac’fj frequcl)cy ijar)a’ to be measured as
incremental performance inyjlovco(<~rj~ s ar]:; cotlfi<gurat  ion c,l)tirl~es were rea]ized at

the ground station. The grc, urid z:ta~.i<~l, tldvar~t::!ge  of x -l,anc~ relative to X-band
is quantified using the arqu.itc{  (Ylficicllcy dat. ae floll, both bands. This
information benefits the DSN arid f~l! u)(, !.light ~~rojects c,orls.idexing Ka-band. The
knowledge gained about the t(wy~c,}<.! ]’a) ~ability of ilIc, K.-band advantage due to
weather effects will allow p.larlrt(,t  s (Ii f~)[uze flight. ~~~c,~r’$~-t~  to develop robust,
efficient telecommunication st~[;t(.~;.iff. 6[ ~a-l,find. 7’~)Q cffc)rt  also facilitates
the demonstration and dev~lopn~c!it cbf (,Ikirr,al oi,erat.ic}l];{]  strategie5 for B W G

antennas.
Two spacecraft with Ka-},ar]d ((tti[m .r~t will be ava.ilaljlc, du~ing the next two

years. Surfsat-1, launched (ui };c~v~ nj},r? 4, ]99[,, is a DSN Technology Program
flight experiment. Surfsat-1  t~[,<l.i,lg o’ata a~c curxcnt]y being acquired and
analyzed for the purpose c)f c“h?,tt (’f PJ i:!ing t~ie ]irlk advantaqe.  Mars Global
Surveyor (MGS), scheduled f<b>’ ltuji.ji .:1) Nc~vel,lher ]996, will carry KaBLE-11,
another DSN Technology Prc)g~anl cx~ c~.ir,~trtt  . l?IOSQ m.issiorls  allow Ka-band link
advantage studies to continue us.i~)g x-lF~;~.(~ aria’ Ka- I)sr)d  S~)ti<,CC3’Flft.  signal sources.

This paper will focus CJ]J t}lc K;:,fi!’  ::ntct!na elfic:i(llcy cha~acterization  of
the DSS-1.3  BWG antenna using r,atuli:l r;.c~;c)  SOUJC.C c>l~s:(~”~’c~tic~r~s  as well as weather
statistics gathered at Ka-barlo’. <’ttJ’i frtt  stat u:: cjf the Surfsat- 1 measurements as
well as plans for KaBLE-11 exj~tr.im~ VJt s v.~. ill 31::0 l~p  disc. usspcj.
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l~hc registration fee (IeSS  2 5 %  f o r  h a n d l i n g  a n d
‘[oceedings) \vjll bc refunded only if notification is gi\’en in
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‘ h e  Hotel ra!cs a n d  !hc ilts(ruc[ions  f o r  p:~yJIICJIt arc
I ldicafed i n ( I]e ellc]osed  Hot (,I lhmkin,g Form.

I [[ the hotels ure located in [h c centre  of FIorcnce J t.ithin
~dking distance from the (‘of 1 f~’rw ce site.

)ci~dline for hotel booking: August 15. 1996.

Cancellation

If hotel reservation is cancelled before September 5, 1996,
Intertravel  tvill refi.md the recei~ed d e p o s i t .  l e s s  a
cancelki(ion fee of Lit. 20.000  per room and any re!evant
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