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Tee & Five: Missions to the Most Difficalt Solay Systenm Destinations...
ot & Budgot
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Fhirew radiy fiom Qe swyface of 1he Sun.. toore natwal radatton around Fapiicr thao
would be encountesvd hnunediztely following a nuclcar war.. to the fanthest planct and
beyond;.. these challenges are [aoed by the thiee “loe & Fiie' nassions: Solay Probe,
Tavopa Oibiter, and Pluto-Kuiper Express. Those tuce nussions will be benchelanes of
the X2000 and related advanced technology development prograus. Technology
developments now tu progress make these missions achievable al costs reocatly thought
adequate ooly for missions of clatively shiort duralions to “neaby” destingtions.

The next yission 1o Kuropa after Galileo will deteraine whetler a global
subsarTace liguid water occan is ennently presert, and will identify locations where the
ocsan, if it cxists, inay be most accessible to foture missions. Pluto Kuiper Express will
complete the reconaaissance of the known plancts e 0w Solae System with gonlogical,
compositional, and atmospheric mapping of Pluio and Charon while Piuto repinins
ielatively near the Sun during its 248 year orhit. An extended inission to a Kuipes Disk
object may be possible, depending on ranaining spacecrafi resources  Using a umgue
combination of Sun shield/high gain antenna and guadvatmre encounter trajeciory, Sotar
Probe will deeply penetvate our nearest star’s atinosphere to oake Jocal measurcincuts of
the: birih of solar wiad, and to reinotely dnage featores as small as 60 kilometess acioss on
the photosphere.

Avionics technology, leading 0 integralion of functions among a sct of madtecchap
mednlzs with standard interfaces, will cnable lower produchion cosis, Jower povwer anvd
nass, and the ability 1o package with modest shiclding to enable survival in orbil around
LBuropa inside Jupiics's intense radiation belts. The sane avionics and the software can be
utilized on the other Iee & Fue missions. Fach mission is characterized by a long crulse 1o
its destination, which is sometinmes interropied by planetary flybys. Toreduce opeeations
and tracking costs, spacecrafl will be more awtonomons. They vall self 1nositor and self
counnand, while sending a continnous beacon aleriing inexponsive ground receivers to
general spacocraft health and any veed for imediate atleniion. Where solar power proves
nupiactical for achieving mission goals, an advanced radioisotope power source mzy be
wihzed with wmoch smaller heat sources, The dypamic range of solar power generation will
b extended for {ess demanding applications froru the orbit of Jupiter to abowt ope- tenth of
an astronomical unit friom the Sun.

The tluee missions described ace 1o begin the Owutes Planet/Solar Probe exploration
program, as first proposed in the FY 1998 Federal Budget. Spacecafi, launch sysiems and
mission operations must al} 61 within a single program, encourdging system- and program
wide tradeotfs to mintmize cosls  Some of the system and wechmological solutions wtitized
by these missions may find application tn a variely of other science-doiven missions.
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