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Fixed Stars

In the previous edition of  this Newsletter we saw that
massive black holes were often found in the centers of
galaxies, and that the Milky Way was probably no exception.
However, black
holes are, as the
name suggests, not
directly observ-
able, and we can
detect them only
by their influence
upon their sur-
roundings. When
large amounts of
material are being
accreted by the
black hole from its
immediate sur-
roundings, as
happens in the
early stages of
galactic evolution,
the huge amount
of  energy released
produces what we
see as a quasar.
Accretion on a
smaller scale
results in active galactic nuclei, which appear in a baffling
variety of  forms. Where there is little or no accretion we
must rely on other means for detecting a black hole. In
nearby galaxies it is possible to measure the spread in stellar
velocities (from integrated light, not from individual
velocities) as a function of  distance from the nucleus. If
this spread increases sharply toward the nucleus, then this is
evidence for a black hole or some other highly concentrated
mass, such as a dense star cluster, in the nucleus. In many
galaxies we find evidence for such a mass concentration.

The Milky Way is the only galaxy whose nucleus is
close enough that we may hope to directly distinguish
between a black hole and a dense star cluster as the source
of  the mass. However, this part of  the Galaxy is completely
obscured from view in visible light by the intervening dust
clouds. We can observe the central region in radio radiation,
and there is evidence of  complex structure there along with

some high-energy processes which might (or might not) be
associated with a black hole. In fact, as early as the 1950s,
when the first of  these structures were being discovered
and long before black holes had become popular, J. H. Oort
began assembling evidence for current or past violent

events in the
galactic nucleus.
Radio observa-
tions also
revealed a rather
peculiar object
which we now
identify with the
central mass
concentration.
The part of  the
sky in which all
this excitement is
located is in the
constellation
Sagittarius, which
is visible in the
south during the
summer months.
But, of  course,
nothing whatever
of  the galactic
nucleus is to be
seen.

The rapid development of  infra-red astronomy has now
given us the means to solve some of  these problems.
Whereas practically no visible light can penetrate the
galactic dust clouds, as much as ten per cent of  the infra-
red light from the galactic nucleus gets through to us.
Observing this way with large ground-based telescopes, we
can now see how the density of  stars increases as we
approach the nucleus. But unsteadiness in the atmosphere,
even at the best sites, prevents us from separating the stars
which are close enough to the nucleus to distinguish
between a star cluster and a black hole. In this region we
have, until recently, observed only a blur of  light. Now the
application of  adaptive optics has enabled us to separate
these stars and to measure their positions with great
accuracy. The velocities of  these stars are so high that in the
ten years since observations were begun, some have nearly
completed their orbits around the nucleus. This enables us

This MSX 8.28-micron image penetrates much of  the dust and gas to reveal the center of  the
Galaxy.



to measure the mass, which is several million solar masses,
within a region which is too small to encompass a star
cluster, leaving a massive black hole as the only reasonable
possibility.

Plenty of  problems remain to be solved. Among them
is the nature and origin of  the observed stars. We can see
that they are quite bright and must therefore be young. But
it is hard to imagine how stars could be formed from gas in
the presence of  the strong gravitational field of  the black
hole, which would tear any gas cloud apart long before it
could condense into a star. It is also difficult to understand
how stars formed elsewhere could migrate into this region
during their relatively short lives. Attempts to explain the
brightness of  the stars through heating under influence of
the black hole have thus far been unsuccessful.

Acknowledgement: The results of  the infra-red observa-
tions described (far too briefly) above were presented at the
2005 Halliday Lecture at UC Santa Cruz by Dr. Andrea
Ghez of  UCLA. Your correspondent found the work and
its presentation so exciting that he could not resist sharing
his recollections of it with the readers of the MIRA
Newsletter.

Planets

Mercury will be visible briefly in the northwest evening
sky at the beginning of  the quarter. It may be easiest to find
on the evening of  July 6, when it will be 1.6 degrees south
of  Venus. It will be visible again in the northeast morning
sky during the latter part of  August.

Venus will remain low in the western evening sky
during the whole summer quarter, gradually disappearing
into the evening twilight as the quarter progresses.

Mars is visible only in the morning sky at the beginning
of  the quarter, but by the end of  September it rises shortly
after evening twilight. During the quarter it moves from
Pisces through Cetus and Aries into Taurus.

Jupiter remains visible low in the southwest evening
sky until September, when it disappears into the evening
twilight.

Saturn is in conjunction with the Sun on July 23 and
reappears in the east-northeast morning sky in the middle
of  August. Its visibility improves during September.

Uranus is in Aquarius and will be in opposition on
September 1.

Neptune is in Capricornus and will be in opposition on
August 8. Both Uranus and Neptune will be too far south
for convenient observation.

Meteor Showers

As usual, the high point of the summer meteor pro-
gram will be the Perseids, which should peak during
daylight hours of  August 12, but which may be observed
between the middle of  July and the latter part of  August.
The moon will be around first quarter at the time of
maximum, which will be favorable, as the best time to
observe the Perseids is in the morning hours.

The somewhat less numerous and generally much
fainter Southern delta-Aquarids should peak on July 28, but
be visible for about a month surrounding that date. These
meteors are also best observed after midnight, so the last
quarter moon will interfere.

There are also a number of  weaker showers, with
zenith hourly rates of less than 10. Some of the more
favorable, with respect to moonlight, are the Pegasids, the
Southern iota-Aquarids, the Northern delta-Aquarids and
the alpha- and delta-Aurigids.

Comets

The most exciting comet event will be the Deep Impact
experiment on July 4, involving Comet 9P/Tempel 1 [see
“The Fairchild CCD,” p. 3--Ed.]. The comet will be observ-
able in the western evening sky during the early part of  the
summer at about tenth magnitude, but it may brighten by as
much as four magnitudes during the experiment.

Other periodic comets which may be of  interest
include 21P/Giacobini-Zinner, which can be observed as a
tenth magnitude object low in the morning sky in July. Also
of  interest is 161P/2004 V2 (Hartley-IRAS) which should
reach eighth magnitude during July and August and be
easily observable in the morning sky.

Comet C/2004 Q2 (Machholz) was a very bright object
at the beginning of  the year. It is now fading rapidly, but
will still be observable all night during the summer months.

Comet C/2003 T4 (LINEAR) reached eighth magni-
tude before starting to fade, but it will be visible only from
the southern hemisphere until September, when it will be
very faint.

Comet C/2005 A1 (LINEAR) is also fading, but it will
be visible in the morning sky at the beginning of  summer
as a thirteenth magnitude object.

 Eclipses

There will be no more eclipses now until October.


