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A Star Prepares to Blow Its Top
By David Tytell, Sky & Telescope

Keep an eye on Cassiopeia — it contains a naked-eye star that may brighten and dim
dramatically in the coming months. 

That was the message at a January press conference at the American Astronomical
Society meeting in Seattle. Alex J. R. Lobel and Andrea Dupree (Harvard-Smithsonian
Center for Astrophysics) both reported observations of the active hypergiant star Rho (r)
Cassiopeiae, which is visible to the naked eye at magnitude 4.5. That it shines so brightly 
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Upcoming Events
Jun 9 – Board Meeting,

6 pm, Club Meeting and
Program, 7 pm at University
of Southern Colorado

Jun 21 – Public Star Watch,
7 pm, at the Southern
Colorado Observatory,
Pueblo, CO

Jul 14 – Board Meeting, 6 pm, 
Club Meeting and Program,
7 pm at University of
Southern Colorado

Jul 19 – Public Star Watch,
8 pm, at the Southern
Colorado Observatory,
Pueblo, CO

Jul 26 – Club Star Watch,
8 pm, at Graneros Gorge,
near Pueblo West, CO

Aug 11 – Board Meeting,
6 pm, Club Meeting and
Program, 7 pm at University
of Southern Colorado

Aug 16 – Public Star Watch, 
8 pm, at the Southern
Colorado Observatory,
Pueblo, CO

Mars in 2003: Which Side Is Visible?
By Daniel M. Troiani and Adrian R. Ashford

It is not enough to describe the 2003 apparition of Mars as unique. In late August,
as if beckoning us to touch its enchanting, exotic shores, the red planet will reach magni-
tude –2.9 and will dominate the southern sky with its fiery coloration. Finally, on the night
of August 26-27, Mars will be closer to Earth, if by only a little, than at any time in some
60,000 years. The centers of the two planets will then be only 55.758 million kilometers
(34.646 million miles) apart. 

Amateur astronomers know that Mars is always a telescopic challenge. Despite its
remarkable proximity this time, the planet's features will be more elusive than its next-
door-neighbor status would suggest. Faced with a public that is clamoring for views at star
parties, inexperienced observers will have a hard time impressing their audience. For Mars,
an angular extent of 25.1" is as good as it gets, but that's barely more than half the appar-
ent diameter of Jupiter. 

Mars becomes almost this large every 15 or 17 years—whenever it passes closest to Earth
(near opposition) within a few weeks of the date it is also nearest the Sun (perihelion). For 
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Just off the familiar W
shape of the constellation
Cassiopeia glimmers 4th-

magnitude Rho
Cassiopeiae — a yellow-

white hypergiant star
probably about to under-

go a new episode of
eruption, fading, and

mass ejection. Photo by
Akira Fujii.
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June Club Program
“The Distance Scale of the Solar System and Other Cool Stuff”

Walt Russell will be our guest speaker for the June 2003 meeting. Please join us as
he speaks on “The Distance Scale of the Solar System and Other Cool Stuff.” He will
be using a small model solar system that he built to demonstrate the distance scale of the
planets. Walt will also take a more in-depth look of the Earth-Moon system.

Mars in 2003 (continued from page 1)
example, in August 1971 the disk became as large as 24.9", and in September 1988 it
reached 23.8". Less-ideal views come at intervals of about 2 years 2 months, as in May 1999
when it reached 16.2", and in June 2001 when it attained 20.8". Putting August 2003 in per-
spective, this is one of five chances (at
most) in your entire lifetime that you'll
see Mars so clearly. 

What to See on Mars
Opinions vary as to how large Mars’

disk must appear to be studied effec-
tively. For film photographers 10" has
been a good rule, but visual observers
can glimpse interesting details whenever
the disk exceeds 6", which it does for all
the rest of 2003. CCD detectors are
even better at this than the human eye. 

During most of this apparition,
Mars’ southern hemisphere will be
tipped toward Earth. Thus the south
polar ice cap will be quite large and
prominent during May and June. But
because the season is spring in that
Martian hemisphere, observers can expect to see this cap shrink
dramatically as it begins to thaw during July and August. 

Aside from the bright white polar cap, the most obvious
Martian features you can see in a telescope are dark spots and
streaks. These are vast expanses of rock covered by fine layers
of surface dust. Many are subject to seasonal windstorms
that move and redistribute the dust, sometimes changing the
shapes and boundaries we see. These albedo features (albedo
is a measure of reflectivity) were sketched and named by
astronomers long ago; only with the advent of spacecraft visits
to Mars have we begun to understand how they are related to
the planet's extinct volcanoes, valleys, and craters. 

Cloud formations of many types are frequent in the
Martian atmosphere, including white water-ice clouds, bluish
limb hazes, and yellowish dust clouds. Discrete clouds typically
recur at the same Martian sites, notably Libya, Chryse, and
Hellas. Orographic clouds appear over Martian mountains, just
like orographic clouds on Earth. Clouds often occur on the plan-
et's morning or evening limbs, too. 

Mars rotates in the same direction as Earth. So its surface
markings move from right to left across the disk if your tele-
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Celestial Events
Jupiter and Saturn are at their
best views—Saturn’s rings at
greatest openness

August 27, 2003
Mars closest to Earth in many
centuries. Don’t miss it!

October 2003
Comet Encke; 3.3 year orbit
will bring it close enough to
almost see naked eye nice with
binoculars or scopes.

November 23, 2003
Lunar eclipse; totality lasts
24 minutes

December 2003
At Midnight, Saturn will be at its
highest point in the sky in 30
years. Spectacular viewing!

Regional SPs
June 26-29, 2003
Rocky Mountain Star
Stare, Pike Nat. forest near
Tarryall, CO. Hosted by the
Colorado Springs Astronomical
Society, go to: http://www.
rmss.org/rmss/index.htm for
more info.

June 27-28, 2003
Prairie Grass Stargaze,
Jeffers Petroglyphs Historic
Site near Jeffers, MN. Hosted
by the Jeffers Petroglyphs
staff, go to: http://hometown.
aol.com /dfranck/Stargaze.htm

July 27-August 1, 2003
Nebraska Star Party, Merritt
reservoir near Valentine, NE.
Hosted by Prairie Astronomy
Club and Omaha Astro Society,
go to: http://www.nebraska
starparty.org for more info.

September 25-28, 2003
Enchanted Skies Star
Party, near Socorro, NM. For
more information, go to:
http://www.socorro-nm.com
/starparty.

On August 26–27, 2003,
the night of Mars's clos-
est approach to Earth
since prehistoric times,
Mars will present this
face to viewers in the
Americas (around 11:40
a.m. Mountain Daylight
Time). South is up. This
computer graphic by
Ralph Aeschliman
includes the albedo
markings that ground-
based telescopic
observers typically see. It
also shows some surface
relief, like the huge
Valles Marineris canyon
and neighboring volca-
noes that they never see.
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A Star Prepares to Blow Its Top (continued from page 1)

from 10,000 light-years away means that it must be huge. Rho Cas is about as hot as the
Sun but roughly a million times more luminous, which makes it is so big that, if it replaced
our Sun, its surface would lie beyond the orbit of Mars. 

According to Lobel and Dupree, the star
has had a chaotic recent past. In 1946
astronomers watched it fade to 6th magnitude
and cool from 7,000° to 3,000° Kelvin, chang-
ing from spectral type F to M. Astronomers at
the time speculated that it had undergone an
enormous internal eruption that caused it to
swell and cool, but they could not tell much
else. The star eventually returned to normal.
Then in 2000 astronomers caught Rho
Cas acting up again. It brightened by 20
percent (0.2 magnitude), then dimmed by
about two magnitudes while again cooling by
more than 3,000° K. 

This time astronomers were better pre-
pared to study what was going on. The star
turned out to be having the largest stellar
mass ejection ever recorded. "It ejected
50 Earths per day for 200 days," says Dupree.
When the entire event was over, about 5 per-
cent of a solar mass was gone — roughly a
thousandth of Rho Cas's mass. 

It wouldn't take many such ejections to
have life-altering effects on the star. Its behavior may hold the answer to one of astrono-
my’s lingering questions — why are there no stars more luminous than a million Suns?
"Maybe these mass losses constrain the luminosity," suggests Dupree. If all hypergiants
have episodic eruptions like Rho Cas, Lobel suggests, it could be why they can't sustain
superbright luminosities. 

Clearly the star's days are numbered. "Rho Cas is in the very last stages of its evolu-
tion," says Dupree. It could go supernova in as little as 50,000 years. 

It also seems to have an encore planned. The telltale spectral changes that it showed
before its 2000 events have showed up again, only this time they are happening much
faster. While Rho Cas isn’t expected to change much in coming days, "We are looking at
months rather than years," says Dupree. 

"We have advised amateur groups to continue to monitor it," adds Lobel. "Many nation-
al groups are looking, and an observing alert was also issued in Japan to watch." When the
star does erupt, Lobel and Dupree plan to alert the amateur community. “We know this star
did an amazing thing," says Dupree. It may be poised to do so again. Keep watch. 

For continuing updates, visit the Rho Cass section of the AAVSO Web site:
http://www.aavso.org/rhocas.shtml

Naked-eye and binocular
starwatchers can esti-
mate the brightness of
Rho (r) Cassiopeiae using
the magnitudes given
here for several of its
neighbors. As of January
9, 2003, it was visual
magnitude 4.6, according
to Janet Mattei of the
American Association of
Variable Star Observers
(AAVSO). Sky &
Telescope chart.

A Call for Newsletter Submissions
If you would like to contribute an article, observing report or astrophoto to

be published in Stars and Scopes, please send them to Debbie Schermerhorn at
astrogirl@astrogirl.org or PO Box 25396, Colorado Springs, CO 80936-5396.
When sending photos, please send them in JPG format and as large as posssible.
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Mars (continued from page 2)
scope presents a south-up view that is not
mirror-reversed or a north-up view that is;
otherwise they'll move left to right. To
compare what you see on Mars with a
map, you need to know which side of the
planet you’re looking at. This is given by
the longitude of the central meridian (CM)
— the Martian longitude of the imaginary
line down the center of the planet's disk
from pole to pole. 

Which Side Is Visible?
Using the Sky & Telescope’s Mars

Profiler, you can tell at a glance which side
of the red planet is facing Earth at any particular date and time. To launch the Mars Profiler, go
to: http://SkyandTelescope.com/observing/objects/planets/javascript/mars.html

The display has four parts. At upper left is the date and time; when the routine
opens, it is initialized to the present. Click on the buttons to step forward or backward in
increments of 1 day or 1 hour. Or change the date and time manually by entering new val-
ues in the corresponding boxes and clicking the Go button. At upper right is a map of
Mars, based on computer graphics by planetary cartographer Ralph Aeschliman, showing
the planet's main albedo features. When the routine opens, south is up, matching the
inverted view seen in a Newtonian reflector in the Northern Hemisphere. Below the time
buttons and the map are three buttons you can use to change the orientation of the map to
match the view in your telescope. The bottom part of the display shows basic data
about Mars corresponding to the date and time of the map.


