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ULYSSES MEASUREMENTS G VE NEW CLUES TO DARK MATTER

Measurenents fromthe joint NASA/ European Space Agency
U ysses mission found a surprisingly small increase in the anmpunt
of helium3 since the formation of the solar system allow ng a
nore precise estimate of the amount of dark matter in the
uni verse, two scientists announced today. Their findings, from
nmeasurenents of the Solar Wnd |Ion Conposition Experinment aboard
U ysses, were published today in Nature nmagazi ne

Drs. George d oeckler, professor of physics at the
Uni versity of Maryland, and Johannes Geiss, director at the
I nternational Space Sciences Institute in Bern, Switzerland,
reported the first nmeasurenents of helium3 in the interstellar
cl oud surroundi ng our solar system They said their findings of
this lighter isotope of heliumgive additional clues to the
amount of dark, or invisible matter, that was produced at the
begi nning of the universe -- the Big Bang -- 15 billion years
ago.

The exact nature of dark matter is one of the nost
intriguing mysteries in astronony. Although scientists do not
know what it is, their best estimates indicate nost of the
uni verse -- perhaps as nuch as 90 percent -- is conposed of dark
matter. This estimate is based partly on observati ons show ng
stronger gravitational attraction between gal axi es than shoul d be
the case with the anbunt of matter they can see. The dark matter
may be "ordi nary" matter such as planets and burned-out stars too
dimto detect, or perhaps exotic objects such as black holes or
as-yet -undetected particles which pervade the universe.

"Basically, our nmeasurenments indicate the anount of dark
matter in the early universe was fairly high," d oeckler said
"Visible matter is a small fraction of the total. By neasuring
the relative portions of the lightest elenents and their
i sot opes, one can infer the ampunt of ordinary matter in the
uni verse. "

"Since current theories of the earliest stages of the
uni verse predict a much | arger anmount of matter com ng out of the
Big Bang, the difference is surmsed to consist of an entirely
different and unfamliar kind of matter, conmonly call ed dark

matter," Ceiss said. "The precise nature of this dark matter is
not known at this tine, because it has eluded so far all efforts
of detecting it directly. It could very well have survived to

this day, filling the whole universe and donmi nating its dynamcs,



yet be invisible to us.”

The light elenments of helium3, hydrogen, deuterium-- a
heavy isotope of hydrogen -- and helium4 were created in the Big
Bang, the scientists said. The abundance of helium 3 has been
changi ng ever since because it is both produced and destroyed in
stars.

The direction and anount of this change have until now
remai ned undet erm ned, they said. They found, however, that the
reported anount of helium 3 indicates a surprisingly snal
i ncrease -- about 50 percent -- since the tine of the formation
of the solar system4.6 billion years ago.

Since the change was snaller than earlier nodel s indicated,
A oeckl er and Ceiss said, the density of dark, or unseen, matter
relative to that matter which we can see nust be greater

"What is so exciting is that we have good nunbers for the
hel i um 3 abundance during three tinme epochs spanning the life of
the universe," G oeckler said. "This gives a firm handl e on how
matter is processed or 'cooked' in stars.”

He said current nodels that predict |arge amounts of helium
3 are not consistent with the new findings.

The neasurenents were nmade over the south pole of the Sun at
di stances several tines the distance of the Sun to Earth. They
detected the interstellar gas that made its way deep into the
i nner solar system and determ ned the conposition of helium3 in
t hat gas.

The U ysses mission is managed jointly by NASA and the
Eur opean Space Agency (ESA). The Jet Propul sion Laboratory
manages the U S. portion of the mssion for NASA's Ofice of
Space Sci ence, Washi ngton, DC
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