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NEWSLETTER MAY 1988

MEETING, WEDNESDAY MAY 11th

Bruce Tregaskis is to be the speaker for
the Society's lMay meeting. As reported in last
month's Newsletter, Bruce visisted Banba Island,
of f Sumatra, to view the total eclipse of the
oun on llarch 18th. The visit proved to be a
success, with Bruce's group of observers observing
the eclipse free from cloud, and at the meeting
Bruce will describe his experiences of this, his
sixth observation of a total solar eclipse.

The meeting in Room F6 of the Upper School,
Peninsula School, Mt, Eliza will commence at 8 p.m.

UBSERVING NIGHT, SATURDAY [MAY 14th

The Ubserving Night for May will be held
on Saturday May 14th, or if clouded, on Sunday
May 15th. Unce again this corresponds with the
time of New Moon and should provide good opportun-
ities for observation pf deep sky objects,
including the galaxies of the Virgo cluster around
35 millian light years away.

As a result of the¢ dismantling of the
Ubservatory building ($ee Society News below),
1t will be necessary to use members' portable
telescopes on the slope behind the Ubservatory
si1te. Please bring yours along.

Another observatian which may just be witnin
the grasp of the largeﬁ telescopes is the location
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and icentification of the furthest planet in our
system, Pluto, which will be in Virgo at magni-
tude 14 at this time. A good chart for Pluto is
in BAA Handbook 1988 and the main problem will
be sky glow in the north, so observations after
midnight, when lights begin to turn off, should
offer the best chance of success.

SOCIETY NEWS

Dismantling of Observatory building., As a
result of a sudden and unexpected decision by
Peninsula School authorities, the Society
Observatory was required to be dismantled from
its site to allow earth filling for new playing
fields to be carried out. The building was dis-
mantled and the telescope removed by members on
Saturday, 30th April. The future of the Observ-
atory and the 30 cm B, J., Smith telescope remains
to be decided.

At the meeting on April 13th, Arthur
Higginson provided members with a comprehensive
review of activities at his Mt, Eliza observatory,
both current and planned.

Arthur described methods of testing astro-
nomical mirrors and showed slides of Ronchi test
patterns taken by himself of different mirror
surfaces.

The problems of satisfactory tracking by the
telescope for the purpose of astronomical photo-
graphy was discussed and Arthur's present tracking
controls were described and also his plans for an
electronically controlled synchronous motor to
replace his present mechanical drive system. The
use of pieces of spider web as crosshairs in guide
telescopes and methods of obtaining these were
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described by Arthur and he concluded with a
display of slides taken by himself of deep sky
objects, the 13986 transit of Mercury and a lunar
eclipse, some of these being taken with the
extremely fast Konica 3200 ASA film now available.

Members were impressed, in particular, with
the high quality of- - slides of deep sky objects
such as the Eta Carina nebula region and the
Orion nebula, and look forward to seeing more of
Arthur's astrophotograpy in the future.

Also at the April meeting Bruce Tregaskis
provided an initial report on his Indonesian
eclipse observations and showed a number of photos
taken of this spectacular event.

The scheduled Observing Night on Saturday,
April 16th was initially cancelled due to cloud
cover. However, later in the evening the sky
cleared and a number of members drove to Peninsula
School but were then unable to drive on to the
Ubservatory site due to lack of a key to the gate
leading to the Observatory. Some observing was
carried out by members using the B. J. Smith
telescope after they had climbed over the gate
concerned, but as a result of the problems on the
Saturday night, a follow up night was then held on
the Sunday night, April 17th.

A very clear dark sky was enjoyed by members
on this night and a large range of deep sky objects,
including numerous galaxies in the Virgo cluster
and elsewhere were located and identified in the
B. J. Smith telescope, Bob Heales' 25 cm Newtonian,
and David Murray's 20 cm Meade.

SKY NOTES

Constellations. As autumn advances into winter
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we see the zodiacal constellations becoming more
elevated in the northern sky.

During summer the zodiacal constellations
of Taurus, Gemini, Cancer and Leo are all lying
low in the northern night sky whilst in winter
the zodiacal constellations visible - Libra,
Scorpius and Sagittarius - are by contrast high
in the sky above the 52 degrees elevation of the
"Equinochial" or imaginary projection of the
Earth's equator into space. Consequently when
we observe solar system objects, the Moon, or
planets, along the path of the Zodiac in winter
we see them much higher than when we observe
the same objects in the summer night sky, and
thus a winter opposition of a planet provides
much better observing conditions in the Southern
Hemisphere than a summer opposition, a case in
point this year being the June 20th opposition
of Saturn.

Conspicuous in the northern sky in May is
the constellation of Bo8tes, the Herdsman with
its brilliant orange yellow star Arcturus, fourth
brightest star in the entire sky, while to the
east may be seen the characteristic curved shape
of Corona Borealis, the "Northern Crown" visible
in rhw aky at the same time as Corona Australis,
the "Southern Crown" near Sagittarius. Rising
high in the east is Scorpius, the Scorpion, with
Antares, a bright orange red supergiant towards
the west of the group and at the end of the
curving "tail" of the Scorpion the star Shaula.

Two bright stars, Achernar and Canopus,
second brightest after Sirius in the sky, lie
low near the southern horizon and above them the
two satellite galaxies to our own Milky Way, the
Magellanic Clouds, at 150,000 light years distance.



http://www.verydoc.com
http://www.verydoc.com

Mornington Peninsula Astronomical Society

= 5 4

Planets. Venus remains a brillant object,
the so-called "Evening Star"™ in the western sky
after sunset and through the telescope becomes an
increasingly thin but larger crescent as it moves
in between Earth and Sun towards conjunction.
Saturn, the beautiful ringed planet, a unique
telescope sight, rises again in the east and
provides fine views of its ring system and
satellites as the month advances. High magnifica-
tion is necessary to appreciate planetary detail
and its success will depend on the stability of
the atmosphere at the time of observation.

Mars is also rising in the east, with its
very close opposition due on September 28th, and
surface detail is already becoming visible on the
Red Planet as it moves steadily closer to Earth.

The outer planets Uranus, Neptune and Pluto
are all best seen in the autumn months this year
and location can be made with the aid of the ASV
Yearbook and BAA Handbook charts.

THE MOON
New Moon May 16 June 14
First Quarter May 24 June 22
Full Moon May 31 June 30
Last Quarter Jun 07 July 06
President Peter Norman (059) 75-3040
Vice President Bruce Tregaskis 787-2444
Treasurer Peter Brown 789-5679
Secretary Don Leggett (059) B85-4927
TV NOTE - Carl Sagan's TV Documentary "Cosmos"

shown on TV a few years ago, is now being re-run on
Channel Nine, Sundays ab 6.30 p.m. If you missed it

before here's your. second chance!
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Remillard and | discovered a third candi-
date: A0620 — 00 (see page 31). The “A™
refers to Ariel 5, the British satellite that
discovered the X-ray star, and the num-
bers indicate the star's position in the
constellation Monoceros. It has a faint
visual counterpart known as V616 Mono-
cerotis (S& T October, 1986, page 332).

The first black-hole candidate, Cygnus
X-1 (the first X-ray source discovered in
Cygnus), became famous the moment it
was identified in 1971 (see the illustration
at right). The second probable black hole,
LMC X-3, was found in the Large Magel-
lanic Cloud in 1983 by Anne Cowley and
her colleagues. More recently, Ronald

The great outpouring of X-rays, ¢
pled with rapid variations in X-ray brigi.-
ness, proves bevond doubt that each of
these three systems contains a compact
object that is either a neutron star or a
black hole. Only such a tiny, massive
object can produce the power of 10,000
Suns and also flicker in a split second.

Black Holes in X-ray Binaries

[llustrated below, approximately to
scale, are plausible models for three
X-ray binary systems, each thought to
harbor a stellar black hole. In all three
cases the visible star is tidally distorted
by the pull of its tiny, collapsed compan-
ion, a source of intense, variable X-ray
emission. A gas particle at the cusp —
the so-called inner Lagrangian point —
feels no net gravitational force, Material
located there flows freely off the star's
surface and falls toward the rotating
disk of gas that encircles the X-ray star.

Cygnus X-1

Mass = 16 Suns

In these three systems the X-ray stars
are all heavier than three solar masses
and therefore excellent black-hole candi-
dates. However, these models depend on
two poorly known parameters: the mass
of the visible companion and the orienta-
tion of the binary’s orbital plane relative
to our line of sight. To establish an
X-ray star as a likely black hole, we
must demonstrate that its mass exceeds
three Suns for the least favorable limit-
ing values of these two quantities.

By this criterion, each of the three

Mass = 33 Suns

A0620-00

@
0.5 Sun

9 Suns
LMC X-3

. 3

9 Suns 6 Suns

OBSERVED PROPERTIES OF THREE
X-RAY BINARIES
System name Cyg X-1 LMC X-3 A0620 - 00

Spectrumof 09.71 BlvY K5V
visible star

Vis. mag. 9 17 18
Max, radial 47%1 14627 2845
vel. (miles

per sec.)

Orbital 5.6 1.7 0.32
period (days)

The three leading candidates for stellar black holes reside in X-ray binary systems. Each
consists of a tidally distorted visible star plus an unseen companion — the presumed black
hole — at the center of a rotating gas disk, Here the binaries are shown in polar views
from high above the plane of the disk. They are at the correct relative scale.

systems shown here almost certainly con-
tains a black hole. Nevertheless, models
of Cygnus X-1 and LMC X-3 that do
not require black holes have been pro-
posed, These devil's-advocate models
call for the visible stars to be only
one-tenth as massive as spectroscopic
data would imply, and reduce the masses
of the X-ray objects to about two Suns
possibly making them neutron stars.

Such models are unlikely, but they
must be considered seriously; the burden
of proof is heavy because we are trying
to establish the existence of a remarkabie

class of object by an indirect argument.

Fortunately, for A0620 — 00 in Monoc-
eros the mass of the visible star is almost
irrelevant — it is just too small to make
a difference. The orange dwarf orbits its
massive but invisible companion like a
satellite. The star’s measured velocity
along our line of sight peaks at 284 miles
per second (slightly more than 1 million
miles per hour). Its actual wvelocity,
which depends on the uncertain tilt of its
orbit, may be much higher. It completes
an orbit every 0.32 day.

The Earth, by comparison, swings
lazily around the Sun at 18.5 miles per
second and takes 365 days to complete a
revolution. It is easy to approximate t
minimum mass of the X-ray star
A0620 — 00 by scaling from the Earth-
Sun system using Newton's and Kepler's
laws: the mass of a parent body, M, is
proportional to the cube of the velocity
of its satellite, ¥3, and to the first power
of the orbital period, P M ~ v P
Therefore, the mass of A0620 = 00 is
not less than (284/18.5)3 x (0.32/365)
= 3.2 times the mass of the Sun.

Of course, the X-ray star's mass may
be much greater than this. For example,
to derive the parameters of the model of
A0620 — 00 illustrated here, the angle
between the plane of the binary orbit
and the plane of the sky was taken to be
45°. In that case, the actual velocity of
the orange star is 400 miles per second
and the mass of the collapsed star works
out to nearly 9 solar masses.

32 Sky & Telescope, January, 1988
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