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NEWS AND VIEWS 
RESUME-----------------------------------------------------------------

Hole story 
ASTRONOMERS believe they may have 
discovered a black hole in the distant 
galaxy M82 (J. T. Stocke eta/. Astr. J. 
:1.02, 1724-1728; 1991). A bright 
source of X-rays from the direction of 
M82 was discovered some time ago . 
Stocke and colleagues have now 
identified a massive star in the same 
position, and propose that the star and 
X-ray source are the two components of 
the brightest X-ray binary yet identified . 
In a typical X-ray binary, the X-rays are 
produced when material is dragged from 
a star onto a neighbouring neutron star . 
But excessive X-ray brightness would 
blow the material away, extinguishing 
the source. Given the luminosity of the 
M82 source, the authors think the mass 
of the accreting partner must be greater 
than 15 solar masses for its pull to 
overcome this limit- that is far too 
much for a neutron star, and so they 
conclude that the star they observe must 
be orbiting a black hole . 

This little piggie . .. 
THE search for new toys to play with is an 
important part of the life of the domestic 
piglet, but something that is often 
ignored in intensive pig-farming 
installations, say D. G. M. Wood-Gush 
and K. Vestergaard in Animal Behaviour 
(42, 599-606; 1991). In tests, piglets 
preferred to enter pens that bore the 
promise of some new object to examine, 
rather than one in which a familiar 
object had been concealed. An animal 
meeting a familiar object would turn tail 
and scamper towards the pen containing 
the unfamiliar one. Piglets, it seems, 
seek novelty for its own sake. This, 
propose the authors, is proof that young 
pigs display inquisitive exploration in 
which an animal acts to change its 
environment rather than merely 
responding to a stimulus. 

Chemical fluff 
MODERN mathematics meets classical 
chemistry in new calculations by D. Farin 
and D. Avnir, in Angewandte Chemie (Int. 
Ed. Engl. 30, 1379-1380; 1991). of the 
fractal dimension of a starburst polymer. 
The chemist's answer to the snowflake, 
starburst polymers grow radially from a 
central nucleus, each 'finger' of the 
polymer branching on successive 
generations or layers. In an extensive 
review last year in the same journal, D. 
A. Tomalia eta/. showed that the 
surface area of the 'PAMAM' starburst 
polymer- both external and around 
voids in the interior- depends on the 
size, effectively, of the solvent 
molecules with which it is in contact. 
With the smallest molecules, indeed , 
there is more area on the inside than on 
the outside. Farin and Avnir use this 
simple property of the surface to 
calculate its fractal dimension, and find 
it to be 2 .41. 

266 

radars would be highly desirable. 
One thing that is not known with any 

certitude is the actual population of 
these smaller (10-100-metre) bodies, as 
until now they have been unobservable. 
Where do small asteroids stop dominat
ing the flux, and fragments of comets 
take over in significance? The IAU 
resolution specifically defined NEOs as 
"minor planets [asteroids], comets, and 
fragments thereof", and we are largely 
ignorant of the distribution of sizes be
tween those observed as bright meteors 
or fireballs in the atmosphere (the statis
tics are very poor for objects more than 
1 metre across) and those viewed by 
telescope; few NEOs smaller than a few 
hundred metres across have been found. 
The best sample in the near future will 
come from the Spacewatch project, and 
the initial data indicate that there are 
rather more small NEOs than would be 
expected from a downward extrapolation 
from the larger bodies5. 

The splitting of comets to form frag
ments is a phenomenon often observed, 
most recently in the case of the periodic 
comet Chernykh (1991o) in mid
September6. One of the most famous 
break-ups is that of comet Biela, two 
parts of which were observed in its 
apparition of 1846, and again in 1852, 
but neither since. Poulat Babadzhanov 
and colleagues recently showed7 that 
comet Biela would have passed through 
the dense meteoroid cluster behind 
comet Tempel-Tuttle (the originator of 
the recurrent Leonid meteor storm 
observed every 33 years) in 1832, and 
that the 14 years that followed before 
the components were seen in 1846 would 
be appropriate to explain the physical 
separation of 250,000 km measured be
tween those two fragments . It is a shame 
to spoil a good story, but Babadzhanov 
et a/. find from their frequency and 
energy that meteoroidal impacts are un
likely to have caused the splitting, and 
the significance of the calculations, they 
write, are "left for the reader to ponder 
over". The cause of cometary splittings, 
and related unexplained behaviour like 
the outburst of comet Halley earlier this 
year (see Paul Weissman's News and 
Views article8

) remains an outstanding 
problem. 

In this context, another significant 
recent discovery is asteroid 1991 RC, 
found by Robert H. McNaught as part of 
our own programme , AANEAS (the 
Anglo-Australian Near-Earth Asteroid 
Survey). This asteroid has an orbit 
whose size, shape and orientation are 
almost identical to those of 1566 Icarus9

, 

which was discovered in 1949 and has an 
orbit quite unlike any other. It is plausi
ble that 1991 RC and Icarus are twins, 
having resulted from the disintegration 
of a larger body. Coming hard on the 
heels of the recognition that Icarus has 

an orbit perturbed by non-gravitational 
forces10 (due , presumably, to comet
like outgassing), this adds weight to the 
idea that asteroidal or cometary break
ups are commonplace, with substantial 
coherent complexes being formed which 
disperse over periods of 104-105 years. 
Considering that only one in a hundred 
NEOs larger than 0.5 km have yet been 
spotted, it seems likely that Icarus has 
other siblings awaiting discovery. 

If NEO disintegrations result in the 
formation of complexes, do impacts on 
the planets occur randomly or in groups? 
In an open letter to the Morrison com
mittee , Victor Clube has warned of the 
pitfalls of assuming that the hazard is 
dominated by the occasional (once per 
100,000 years) stochastic impact by a 
1-km or larger body: this would cause a 
global catastrophe and wipe out about 
half of the human race. 

Contrary to this is the view of Clube's 
associates (myself included), which 
admits the existence of such events but 
believes the much more frequent low
level airbursts by 50-500-metre objects 
to be the principal risk to mankind. 
These are visualized as being largely 
confined to the coherent complexes 
formed in the hierarchical disintegration 
of large comets, with multiple impacts 
occurring in episodes lasting for a cen
tury or so when the orbital precession of 
each complex brings a node (ecliptic 
crossing) to the Earth's orbital radius; 
there is then a hiatus of many centuries 
until the next episode . Clube believes 
these are shown in the historical 
record11

. This might be termed the 
'coherent catastrophism' school of 
thought, as opposed to the 'stochastic 
catastrophism' school. The idea is that 
the potential 1-km-plus impactors make 
up not a random, dispersed population , 
but must include recent acquisitions of 
such youth as to be associated with many 
smaller, shorter-lived bodies as well . The 
members of such complexes make up in 
numbers what they lack in individual 
size. The veracity or otherwise of this 
concept awaits confirmation as the NEO 
count is built up over the next few years . 

Not least for its headline value , the 
hazard presented by NEOs has been 
foremost in astronomers' considerations. 
But Scotti et a/. identify two other 
reasons for studying them: they are suit
able candidates for space missions, often 
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