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Introdudon: As part of the exploration  strategy  laid out in the 
Solar System Exploration Rosdmrp. NASA pJms to StM the Outer 
Planets/Solu Rob0 ROJSCC in PY '00. The first chns miasionr 
addrur key issues in both planetary  exploration md the Sun-%rth 
connection disciplines. m y  are Eumpa Ohitt i  (EO), PlutdKulpw 
Expnaa (PKE). and S o b  Pmbc (SP). All require challcnglng  new 
technologies  and the ebiiity to open& in  deep s p x  and  at Jupiter 
(gavity assists from Jupiter m pmt of the PKE und SP missions). 
Use of common managunent and duip  appmck.  avionics. and 
mission ~PtWll l t  ir plM& to reduce the costa of the thnc miuionr. 

R.UonsIe mad O b J d v u :  Tha rationale driving future uplota- 
tion of Jupib's satcIUte Europa derivu From thc poclribility that 
Europt had. and may still have, an extensive liquid water o c t ~  
bm;rth its icy surf. .  . ThcoMicrl ulcukdonr and the d n n t  of 
~ t i t s t s ~ d * c r [ r o m t h e V o y r p a 1 m d Z f l y b ~ ( i n 1 9 7 9 )  
Ant  nised this poulbility. Mam m m t  dur born Gdko include 
high-nsolurlon h a p  of ha surfrcc.  spectnl mapping,  gravity and 
magnetic meuuccmmts. Anrlym of thece data haw ruled out port- 
Voyager modek involvinp only thin ice rm. They arc consistent 
che conclusions that a liquid v a n  once wirccd on Europrr and that 
the current s u m  is gculogicaliy youthful, i n m d q  the lilrclihood 
that a  liquid layer may still exist [1.2,3]. It is  unlikely howvu that 
Galiieo data alone can rerolve tha quation of whcrher there is A rub- 
surface OCCM today. n# pruacc or .bcurct of an u m i w  liquid 
layer is obviously a key to Europa'r potential interest  for  prebiotic 
chemistry oc even c u m t  biological  activity a well as for stmtegka 
for future exploration. 'Ihc Campaign Strategy Working Oraup for 
Miotic Chemistry in the Outer S o h  System recommended that M 
orbital  mission that could sddnrs the iuuu be considered M the 
next  step in Europa  exploration. A Scicncc Definition T e ~ l  (SDT) 
was formd to ndvise on invcstigntion  and  mission strategies that 
could mcet thcse goals. 

The Europa m i t e r  Science  Definition Turn nxommcndcd thne 
"i A" objectives for the proposed humpa Orbiter mission. These IVC 
undcrhin by rhc desire to &tennine whether M ocean exists and to 
charnctcriza the surface nnd subsurface  sufficiently to p i &  haher 
explorntory missions: 

1A Sdcncc ObJcetlvw 

Determine the p ~ c n c e  or absence  of n subsurface ocwn 
6 Chnmcleriza the thnc-dimwuiod distribution of any rubsur- 

face  liquid wata nnd its overlying ice lnycrs 
Unhtnnd the formdon of surfncc fcntunt. including situ of 
recent or c u m n t  activity.  and  identify cnndidatt landing sites 
of futum lnnder mireions. 

Tk SDT dso identitled sccondnry. "18"  objectives for the 
mission: 

1B ScLnct ObJectlvu 

Ch;rroctedze the rurfwc composition.  especially  compounds of 

Mnp thc distribution of important constiwenu on thc surfnce 
Chnmctcrize the mdintion  environment  in orda to reduce 
uncertainties  for  future  miarions, upccidly lnndcn 

interest to M i o t i c  chemisy 

InveatlpUon#: In nssessing expcrimnls that could m e t  thac 
objectives, the SDT suggested o smwmnn pnchge of geodetic 
measurements. including  gravity  nnd  altimetry, nmote sewing 
mapping of the  surface,  and M ice-penetrnting mdar. It gave  high 
priority IO determining  the  tidal rcsponsc of  europn thruugh the 
geodcdc measumments as potentially thc b u t  way  of  establishing 
definitively the existence  of n liquid layer (rigid  solid-body  diu& 
tidu should be - Im in amplitude comparrd with -30 m for the 
liquid  layer cnse). High-resolution  mapping is q u i d  to  under- 
stand the rccent geologic history of the surface and  to  scatrh fw 
potential landing sites for futum missions.. Tho SDT felt  that M ice- 
penetrating wdu may provide the b u t  method for  characterizing the 
uppcr l a p s  of the ice and scarching for  significant  geophysical 
inbrfaccs. Although then tut large uncertaintica in  the  clactrical .nd 
acattdng pqutied of  ice on Empa. such a rad.r might  mud tbo 
a u s t  over  a mnge of kilomctss depth.  possibly detecting the 
icdwabr intuface  if it exists. The SDT noted that othcr experimn~ 
or groups  of expcrimnts could w d  be proposed that would addms 
thc tA objcctirts. 

MLaon: A draft ANloumxmcnt of Opportunity was rcleafcd in 
January, '99 for commnts, and selection of investigations for e0 is 
expected in the Fall of '99. The Eumpa orbiter mission as cumntly 
designed used a dircct  trajectory to Jupitcr. The c u m t  p l d  
launches are EO  in 2003, PKE in ZOW and SP in 2007, although the 
launch order will be evaluated  again  in  the next ycar and  changcd if 
critical  technology mikstones for EO cannot be met for the 2003 
opportunity. Aniving at Jupiw in 2006. it first will go into  Jupiter 
ofbit and then nchieve Europa orbit after n satellite '7ouI" lasting 
about 1-2 years. which nducu; the  propulsion  nquircmcnt for cn- 
tcring Europa h i t .  The prim orbital mission would last about one 
month. limited  primarily by the  high  particle  radiation dose expcted 
at  Europa (total dose  estimated at 4 Mrad  behind loomils of AI). A 
high-inclination  orbit  with an average altitude of 100-300 km is 
planned.  facilitating both geodetic and  mapping  objectives (451. 
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