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Artist's impression of a star (orange circle) that is being stretched and torn apart by 
the enormous gravity of a giant black hole. (Illustration: NASA/CXC/M Weiss.) 

It has long been predicted that the very strong 
tidal forces of supermass ive black holes at 
the centre of galaxies are able to disrupt 
stars ventur ing too close. Observat ional 
ev idence for this phenomenon has now been 
obtained by two X-ray observator ies - ESA 's 
XMM-Newton and NASA 's Chandra . 

The story of this discovery goes back to July 
1992, when the German Roentgen satellite 
(ROSAT) observed strong X-ray emission from 
an unknown source that happened to be in 
its field of view. This source, called RX 
J 1242 .6 -1119, must have brightened by at 
least a factor of 20 during the previous one-
and-a-half years, as it had not been detected 
between December 1990 and January 1991 
during the ROSAT All-Sky Survey. Then in 
January 1999 the 1.5 m Danish te lescope at 
La Silla, Chile, found two distant galaxies (red-
shift z = 0.05) within the X-ray position error 
circle, but surprisingly neither of them showed 
evidence for hosting an active galactic nucleus. 

If the X-ray outburst was indeed associated 
with one of these non-active galaxies, the 
most likely interpretation of its origin was the 
tidal disruption of a star by a supermass ive 
black hole. To test this hypothesis , the two 
galaxies were observed by the Chandra X-ray 
Observatory during March 2001 , and a faint 
X-ray emission was detected at the centre of 
one of the two galaxies. Finally, in June 2001 , 
a fol low-up observat ion with XMM-Newton 
al lowed the X-ray spect rum of this source to 
be obta ined, al though it was about 200 t imes 
d immer than the outburst detected in Ju ly 
1992 by ROSAT. The radiation was found to 
be w idespread in energy - the characterist ic 
emission of matter close to a black hole. 

Like putting together the pieces of a puzzle 
in a detect ive story, these new observat ions 
now tell us what happened at the centre of 
this galaxy. A doomed star ventured too close 
to a massive black hole, and once close 
enough began to feel the extreme tidal forces 
exerted by the black hole. The dif ference in 
gravity acting on the front and back of the star 
first stretched it and then complete ly r ipped it 
apart. Part of the stellar debris was pulled 
toward the black hole. In the ext reme 
condit ions close to the black hole's event 
horizon the gas heated itself up enormous ly , 
to mill ions of degrees, and before disappear-

Picture of the month 
Th is X-ray map of the entire sky is a beaut i ful 
example of recycl ing " t r ash " data f rom a 
satel l i te. It w a s constructed using 20 mil l ion 
seconds of data f rom the Proport ional 
Counter Ar ray of N A S A ' s Rossi X-ray T im ing 
Explorer ( R X T E ) when the satel l i te w a s 
mov ing be tween pointed observat ions. 
Because RXTE has been in operat ion for 
about eight years , it has now covered a lmost 
the entire sky wi th these " s lew" 
observat ions, enabl ing the construct ion of 
the most precise map at X-ray energ ies 
be tween 3 and 20 keV. T h e plane of our 
ga laxy is clear ly seen , running hor izontal ly 

ing into the black hole forever, the gas emit­
ted a brilliant flare of X-ray radiation - a "last 
cry for help" f rom the dying star. W h e n re-
observed with Chandra and XMM-Newton nine 
years later, the X-ray emission had dropped 
dramatical ly but not yet faded away com­
pletely. W e can still see some of the afterglow 
emitted by the remaining gas that has not yet 
been swal lowed by the black hole. 

T h e data col lected for RX J 1242 .6 -1119 
are the best ev idence yet for such a tidal 
disruption event . Only two other suspic ious 

a long the middle of the image, and the map 
conta ins hundreds of clear ly detected X-ray 
sources , inc luding objects inside the Milky 
W a y and beyond . (Credi t : M Revniv tsev, 
S Sazonov , K J a h o d a , M Gi l fanov; N A S A . ) 

f lares that could be similar events have been 
found in other galaxies. Ast ronomers est imate 
that these events happen about once every 
10 000 years in a galaxy. If this was going to 
happen around the black hole at the centre of 
our own Milky W a y galaxy, it would become a 
hundred billion t imes brighter in X-rays than it 
is now, outshining every X-ray source in the 
sky, other than the S u n . 
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