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ULYSSES CAPTURES GAMVA- RAY FLARE FROM SHATTERED STAR

The signal of a cataclysm c magnetic flare emanating froma star that
cracked apart hal fway across the gal axy has been captured by NASA' s U ysses
spacecraft and is providing inportant clues about some of the nost unusua
stars in the universe.

The magnetic burst fromthe star SGR1900+14, |ocated in the
constel lati on Aquila 20,000 |ight-years away, was observed by U ysses and
ot her spacecraft wi th high-energy radiation detectors in space on August 27,
1998, as its heavy netal crust fractured and rel eased the nost powerful wave
of gamma radiation yet observed fromthis type of star

"Soft gamma repeaters (SRGs) emt magnetic radiation sporadically,
every few years, unlike gamma ray bursts, which expl ode and di sappear,” said
Dr. Edward J. Smith, Uysses project scientist at NASA's Jet Propul sion
Laboratory, Pasadena, CA. "This was the fourth soft gamm repeater to be
observed, but unlike the others we have studied, this one enmtted an
exceedi ngly intense burst of radiation. W estimate that it rel eased as nuch
energy in a few seconds as the Sun emts in 300 years."” Uysses is a joint
m ssion of NASA and the European Space Agency.

SGR1900+14 is a newy discovered type of star called a "magnetar” - a
dense ball of super-heavy matter about the size of a city, but weighing nore
than the Sun. Objects in this class have the greatest magnetic fields known
in the universe. A nmagnetar is so intense that it powers a steady gl ow of
X-rays fromthe star's surface, often punctuated by brief, intense gamra-ray
fl ashes and, occasionally, by catastrophic flares |like the one observed on
August 27. Astrononers think that all these effects are caused by an
out -of -control magnetic field -- one capable of heating, mxing and
sonetines cracking the star's rigid surface.

Usi ng several spacecraft detectors, including the Uysses gamma ray
burst instrunment, scientists were able to neasure this extrenely rare event
and pinpoint the precise source of the explosion with unprecedented clarity.

"The star, which has an extrenely strong nagnetic field, appears to
have experienced a 'star quake' so powerful that it created a tenporary
i onosphere on the night side of Earth and sent two spacecraft into
protective safe nodes,"” Smith said.

Data fromthe U ysses experinent, showed radiation counts that
rocketed from background (near zero) |levels to several thousand el ectrons
per second. Dr. Kevin Hurley of the University of California, Berkeley, who
is principal investigator of the gammma ray burst experinent on U ysses,
reported that energy neasurenents were two tinmes greater than any ot her



recorded burst.

"The radi ation, as seen by the ganma ray burst detector, spiked
qui ckly and soon settled into a series of ever-snaller spikes that clearly
reveal ed the neutron star's rotational period,” Hurley reported at a NASA
sci ence press briefing on Septenber 29. "The star rem nded us of a dying
lighthouse. It kept rotating, but the lanp steadily faded away."

Hurl ey, who had been part of a team observing the star, recorded
pul ses or flashes of magnetic radiation emanating fromthe star every 5.16
seconds using another satellite, known as the Japanese/ NASA Advanced
Satellite for Cosnol ogy and Astrophysics (ASCA). Conparisons of the ASCA
data and neasurenents fromother satellites showed that the X-ray pul ses
were gradually slowi ng down after the radiation burst subsided.

Fromits intensity and rotational slow ng, scientists calculated that
SGR1900+14 has a magnetic field about a thousand trillion times stronger
than Earth's magnetic field and about one thousand tines stronger than any
found el sewhere in the universe, Smith said. During the flashing episode,

Dr. Chryssa Kouveliotou of NASA' s Marshall Space Flight Center in
Huntsville, AL, who | ed another team observing the star with sensitive X-ray
detectors aboard NASA's Rossi X-ray Tim ng Explorer satellite, found faint
X-rays conming fromthe star, simlar to what they had observed in anot her
soft gamma repeater which turned out to be a nagnetar

Three of the four confirned soft ganma repeaters - designated
1900+14, 1806-20 and 0526-66 -- have | ocalized X-ray em ssions; 1806-20 and
1900+14 have regul ar pul sati ons and 0526- 66 had an ei ght-second period
during its magnetic expl osion observed in 1979. It is by conparing the
change in the rotational period of these stars across several observations
that scientists can nmeasure their magnetic fields.

"Magnetars seemto answer several nysteries about the structure and
evolution of stars," said Kouveliotou. "W think magnetars spend their first
10, 000 years as soft ganma repeaters. As they weaken with age and slow their
rotation, they become anomal ous X-ray pulsars -- stars that do not have
enough 'juice' to flash anynore, but which emt a steady flow of X-rays for
per haps anot her 30,000 years. After that, they fade to black and drift for
eternity through the heavens. The absence of observable pulsars in sone
supernova remants just neans that the pulsar's |ights have gone out sooner
than we expected.™

Addi ti onal information on nagnetars or the August 27 burst is
avail able on the Internet at http://wwl. nsf c. nasa. gov/ NEWSROOM and
http://ww. magnet ars. coni
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