ULYSSES BEG NS EXPLORATI ON OF THE SUN S NORTHERN POLE

The U ysses spacecraft has begun to explore the
northern pole of the Sun, initiating the second phase of its
primary mssion to study regions above and bel ow the Sun never
bef ore expl ored by spacecraft.

U ysses, a joint NASA-European Space Agency m ssion
clinmbed to 70 degrees north of the Sun's equator at 4 a.m EDT
today. The spacecraft will spend the next 110 days gathering
data on the conplex forces at work over this high-latitude
regi on of the Sun, reaching a maxi mum northern | atitude of
80. 2 degrees on July 31.

The spacecraft then will begin to journey out to the
orbit of Jupiter, returning in Septenber 2000 to the vicinity
of the Sun, again at high latitudes. At that tine, during the
peak of the Sun's 11-year solar cycle, scientists expect to
find a dramatically changed gl obal view of the Sun (the Sun is
currently nearing its nost inactive or "quiet" phase of that
cycle, neaning that fewer sunspots -- nassive stornms on the
Sun's surface -- formin a given period of tine).

As the spacecraft begins its pass over the northern
pol ar region of the Sun, scientists are reporting a variety of
new di scoveries from U ysses' recently conpl eted pass over the
southern pole. These findings are allowi ng themto begin
assenbling a new, three-dinmensional picture of the Sun. Anong
their latest results:

* Uysses has verified global differences in the speed
of the wind flowing out fromthe Sun at different |atitudes.
Most notably, solar wi nds at high southern latitudes travel ed
at roughly double the speed found in the equatorial zone. The
solar winds flow at approximately two mllion mles per hour
(800 kilometers per second) at high southern latitudes, while
dropping in velocity to about one mllion mles per hour (400
kil ometers) near the equator

* As the spacecraft approached the equator, the sol ar
wi nd continued to be very fast until around 20 degrees south
[ atitude, at which tinme an abrupt transition to the | ow speed,
low | atitude solar wind was seen. Large variations in the
sol ar wi nd speed and ot her properties then continued until the
spacecraft reached 20 degrees north latitude, at which tine
only the fast solar wi nd was agai n observed conti nuously.

* The loss of material fromthe Sun over the south
pol e, caused by the flow of the solar wind, is roughly one
mllion tons per second. This matter consists of hydrogen
heliumand a small fraction of netals and heavy atons.

Results of the southern pass al so reveal ed the outward
pressure of the solar wind to be nuch greater over the pole
than it is around the equator. As a consequence, the shape of
the heli osphere -- that region of space dom nated by sol ar
particles and el ectromagnetic fields -- may be elongated in
the polar direction, extending nmuch farther out into



interstellar space than it does near the equator

* Hi gh energy cosnic radiation entering the inner
sol ar system and, eventually, Earth's atnosphere, fromthe
galaxy is controlled at all latitudes by the level of solar
activity, which is determ ned by each phase of the Sun's 11-
year sunspot cycle. The findi ngs suggest the Sun's control
over how nmuch cosmi c radiation enters the solar systemis just
as effective in the polar regions as it is near the equator

* Plasma waves -- electrical and magnetic fields that
result fromunstable distributions in the particles making up
the solar wind -- play a role in regulating the behavi or of

solar wind particles and were expected to be found at nearly
identical levels in both hem spheres of the Sun. However, as
U ysses crossed the Sun's equator and entered the northern
hem sphere, observations revealed significantly higher |evels
of several varieties of plasma waves in the northern regi on of
the Sun, conpared to their presence in the southern

hem sphere. The cause of this asymetry is not yet
under st ood, but plasma wave neasurenents will continue to be
used as a diagnostic tool for studying the local properties of
the solar wind al ong the spacecraft’'s trajectory.

Coor di nat ed observations are under way using U ysses
and a recently | aunched NASA spacecraft called Wnd, designed
to study the solar wind fl owi ng between the Sun and Earth. In
addition, these two Sun probes are successfully tracking
el ectrons which streamaway fromthe Sun after the eruption of
solar flares in the Sun's outer atnosphere.

These neasurenments will allow scientists to map for the
first time the magnetic field Iines along which el ectrons
travel and provide new i nsights and observations into |arge-
scal e magnetic field structures occurring in the solar wi nd.

U ysses also will conduct coordinated observations
with NASA's Spartan spacecraft when it is launched later this
sumer aboard the Space Shuttle. The aimof these coordinated
observations will be to study the distribution of matter in
the Sun's outer atnosphere and hel p engi neers design sci ence
software for the scientific payload of a future European-built
sol ar probe, known as the Solar and Hel i ospheric Qobservatory.

The U ysses mission is managed jointly by the European
Space Agency and NASA to study the regions over the Sun's
pol es. The Jet Propul sion Laboratory oversees the U S.
portion of the mssion for NASA's Ofice of Space Science,
Washi ngt on, DC
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