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A b s t r a c t

‘J’hc p r i m a r y  goal  of t h e  IJIYSSCS
]nission  i s  cxplmation of t h e  Jmlar rcgims
of the Sllll. ‘J’his  mi s s ion  i s  a  joinl  projccl
I)clwccn NASA’S JCI l ’ r epu l s ion
labora to ry and Ihc l;uropcan Space
Agency. ‘1’hc lJlysscs  s p a c e c r a f t  i s  now
lravcling  south  out o f  Ihc cc.liplic p l a n e ,
IIIc. ])lanc in w h i c h  t h e  p l a n e t s  o r b i t  t h e
SLIII.  As of Scptcmbcr  ?8,  1993, i t s  l a t i t u d e
w’itll  rc.spcct  10 t h e  cquatmial  p l a n e  of t h e
SLIII i s -40.16 dcgrccs  and with respect 10
lhc mliptic  p l a n e  -33.01 dcgrccs.  111 270
days lhc space.craft will reach -70 dcgrccs
solar  lalitudc,  w h e n  it w i l l  bcgill t he  south
solar  pass.  lllysscs  obse rva t ions  will focus
011 lhc Sul)’s magl]clic  fic]d,  s o l a r  w i n d ,
cosmic rays and c.ncrgclic. charged
IJarlic.lcs,

SoInc asl)ccts of the Ulysses mission
arc. un i q u c.. ‘1’his J)apcr pmvidcs a mission
chronology and talks about u n i q u e
asl)ccls  o f  both t h e  Irajcc.tory  d e s i g n  and
Illysscs  flighl  cvc]lts.

‘1’hc U l y s s e s  spacccrall wm injcctcd
in(o a d i r e c t  l~ar(h-Jupilcr  Iransfcr  o r b i t
on Ocfobcr 6, 1990. A diagram of its
resul t ing inlcrplanclary trajectory is
shown on l:ig. 1. ‘1’his is a view from ?0
dc. grcws almvc lhc ccliplic  p l a n e .  ~’hc first
ICg o f Ulysses’ trajectory look the
spacccraf[  [o J u p i t e r . “J’hc closcsl  a p p r o a c h
to Ju])itcr  occurcd  al 12:02 u n i v e r s a l  lime
(11’1’) 011 l’cblllaf’y  8, ] 9 9 2 ,  ] ~ ,,,olllhs  ar[cr
launch. Jupiter’s gravity c.hanged lhc
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Ulysses t r a j e c t o r y  so Ihat, whcl) lhc
spacccrafi  lcfl  JuJJitcr, i t  w a s  dcsccndillg
south  o f  cc.liplic and set t ing i ts  course
b e l o w  t h e  SUI1’S  Smlthcl”ll  p o l e ’ .

Nomina l ly  the  f i r s t  h igh  l a t i t ude
solar p a s s w i l l  b e g i n w]] Cn lJlysscs
rcachcs  7 0  dcgrccs soLIth  so la r  latiiudc  o n
J u n e  2 6 ,  1 9 9 4 .  lJlysscs wi l l  spcn(l ahou(
four months,  132 days,  above that  latiladc,
climing  10 i t s  m a x i m u m  a t  80.2 dcgrccs  on
Scptcmbcr  1 3 ,  1994.  At this point  the
spaccc.raft is 2.3 AtJ, “344x 106kilo]llc.lcl”s
(21 5 x 106 miles)  from the sun. ‘1’hc soulh
solar  pass ends when Ihc spacccrafi  aga in
rcachcs ’ 7 0  dcgrccs  soLlth  s o l a r  Iatitudc,
w h i c h  i s  on Novc.mbcr 5, 1994.

lJlysscs will thcll conlinuc its
Coul”sc, climbing 10 tllc sun’s equatorial
p l a n e  10 r e a c h  pcrihilion  a t  lhc dislancc
of 1.3 AU on March 12 . ,  1995 .  “J’his dislancc
is lhc minimutn  dislancc  10 lhc sun on lhc
p o s t - J u p i t e r  t r a j e c t o r y  Icg. lJlysscs  w a s
actually  closc,r ycl 10 the .  sun (1 AIJ) w h i l e
silting  on ]tarlh  p r i o r  10 l a u n c h .

‘J’hc tllrcc-lllollll]-lollg pass ovc. r
t he  sun’ s  north  po le  beg ins  on J u n e  1 9 ,
1 9 9 5 ,  and e n d s  m Scptcmbcr  2 9 ,  1995.
lJlysscs  will spend 102 days in this r eg ion
at t h e .  dis[ancc  of  2 AU, 299x106 kilomc[crs
(187 x106  miles) from Ihc sun. 11 will
rcac. h tllc m ax im um ]atitudc  of 80.2
(icgrccs on July 31, 1 9 9 5 .  l’lots an(i t a b l e s
of Ulysses’ post-Jupiter  primary mission
charactcrisiics  a r c  (iocumcntcd  in Rc.f. 3.

1 n orcicr t o obtain sufficient
e n e r g y  to Icach  h igh  solar l a t i t u d e s  t h e
design of Ulysses’ trajc.ctory  (icpcndcxi on
a gravity-assist fl”om .lupitcr, ‘1’lIC.
immcnsly  p o w e r f u l  gt-avity  o f  lhis  plancl
w a s  usc.d t o  mt:itc (Jlysscs’s orbit ncally  80



.
dcgrccs  w i t h  mspccl  to Ihc ccliplic p l a n e .
S u c h  a l a rge  change  in orbit  i n c l i n a t i o n ,
achieving an orbit almost pcrpcn(iicula  T-
to  Ihc ec l ip t i c  p lane ,  i s  ccrlainly u n i q u e
and  p laces  th i s  Jup i t e r  f lyby  among  the
most illlprcsivc gravity-assis t  applicatims
ill lhc llislmy  of the ,  space  p rogram.

‘1’hc Jovian  f l y b y  pmvidcd nol o n l y
a  w a y  1 0  gcl t h e  d e s i r e d  lrajc.c(ory,  bul

1a so an addit ional  opportuni ty to obtain
valuable scientific ICsults that  c o n f i r m
all d complement earlier obse rva t ions  of
Com])]cx and dyl}al~li~ phenomena i n
Jupiter’s lllagllctos]~llclc. Chal~gcs in sixc
of t h e m agnctosphcrc were con firmc (i.
Also, i t  was rcvcalcd  that  the solar  wind
has a much  stmngcr impacl  on Jupitc.r’s
magnclic fi c.] d than was prcvious]y
lllouglll. Magncfic fic.ld l i n e s  a r c  hcing
pcc.lcd away fro m t he. Jov ian
llliigllc.tos]~llcrc  by the solar  wind,  causing

high-l  atituclc c o m p o n e n t s  10 f low out inio
inlcrplanclary spat.c, rather than return
to Jupiter .

i n  the  Jov ian  v i c in i ty ,  Inc. lJlysscs
s p a c e c r a f t  pcnctratccl an (i p r o b e d  t h e
clcnsity  of’ the 10 plasma torus,  whi(h  w a s
found m u c h ICss holllogcllcmls Ihan
anlicipalcd. ‘J’llc spacccraf( observed
var i a t ions  in density al diffc.rent lalitudcs
alicf f o u n d  f i v e  b]-ighl r a d i o  sourc.cs that
w e r e  (iislributcxl  along  and r o t a t i n g  w i t h
[hc torus.

[)lysscs  is  Ihc firsl s p a c e c r a f t  lhat
pmbc.d t h e  d u s k  s i d e  o f  J u p i t e r .  l)uring
mc.asurcmcnts  t a k e n  in t h e  dL]sk scclor  o f
the  Jup i t e r ’ s magnctosphcrc.,  a Jovian
aurora was observed as beams of par[iclcs
strc.  aming  along  t h e  magnc.tic fic.ld.
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A T I  CXpC.riII’ICI)I
spacccraf(, (ialilc.o  and
Colldllctc(i  in search

involving two olbcr
Mars Observer, was
for cravilv  w a v e s .

S c i e n t i s t s  dmidcd to b e a m  ~;dio ~igilals  of
prccisc]y Conlro]cd frcqucncirs  Ioward
lhrcc spacecraft from a llctwork  of tcn
a n t e . n n a s  sitoatcd  all ove r  the  g,lobc. liach
spacecraft thcll amplified lhc sisnal
rcccivcd a n d  s e n t it back 10 llar[b  for
comparison and analysis. Rcsolts of t h i s
c.x])crimcl)l  am cxpc.ctcd 1 0  bc k n o w n  a t
lllc c.nd of this y e a r .

]’rcscnlly,  a heal thy Ulysses
spacmrafl i s climbing i n  l a t i t u d e  a n d
g r a d u a l l y  a p p r o a c h i n g  t h e  south  po]c  of
(IIC s u n . W h i l e  lhc. spacecra f t  i s  yipping
lhrough lbc prcvious]y unexp lo red
rcg, ions of our south s o l a r  llcmispl)crc,
inslralncnts on hoard  arc continuously
taking ulliquc mc.asurc.mcnls 111:11 will
ccrlainly  pmvc to bc v a l u a b l e  s c i e n t i f i c
c.(~lltril~lltiolls. I)iscovcrics  m a d e  1 0  d a l e
i])cludc:  firsl  dclcction o f  n e u t r a l  h e l i u m
alollls arriving f rom intcrstc.l]ar  space ;

mcasul-cmcnt of l~licro~~lctcr-siz.cd dust
grains a r r i v i n g  f r o m  intcrstc.]lar  s p a c e ;
fil-sl mcasul-cl))cllt  of singly chargc(i
h y d r o g e n ,  nilrogcn,  oxygcl)  a n d  n e o n
ions, cnlcring the hc]iosphcrc as
interstel lar ncutra] atoms and lhcn
becoming ioniy,  cd; and the highest
resolution nlcasurcmcnls of tbc i s o t r o p i c
composi t ion of cosmic-ray nuc]ci.
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