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David Nakamqto

Outreach Program
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New Members

The new members approved at the February board meséng
- David Liu

Kyle Bogosian

Aaron Raines

Richard Summers

Calvin and Margie Marlett

Laurel and Jim Howat

Frank Hahn

Arnold Stodolsky

Jason Hullinger
Welcome to our club, and we hope you'll enjoy your Astronaviti all of us !
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The Forgotten Planet

By Timothy Thompson

(Editor’s note: this is a reprint of an article from W2007)

Mars gets a lot of press. It has rovers, orbiterskganith funny names, and
every few years we send another visitor to poke aroungl#meet. Jupiter got
some recognition with Galileo (the spacecraft, nat déistronomer). Saturn has
been getting a lot of press from Cassini (the spaftecrat the perfumer, who,
according to rumor, threatened to sue
NASA over the unauthorized use of his
name for a spacecraft). Tiny Pluto has
muscled in on the act, but had to take a
demotion to dwarf status to pull it off.
But there is one planet that just hasn’t
been getting any respect lately. So, in
this article, we will correct that
oversight, and see that Mercury gets
some well-deserved attention.

Now that Pluto has become a dwarf
planet, Mercury is the new midget, the
smallest of the planets. In fact, it is so
small, that two moons are bigger than
the smallest planet! The mean radius of
Mercury is 2440 kilometers (km), but
Saturn’s cloudy moon Titan has a
radius of 2575 km, and Jupiter's moon
Ganymede (the biggest moon in the
solar system) has a radius of 2631 km.
But size isn't everything, so don't
worry about Mercury needing any
sympathy on this account; it's size
maybe smaller than either Ganymede or
Titan, but not it's mass. In fact,

#$6 F6 #FH%9 | Mercury weighs in with 22.3
HE " % Ganymede masses, and 24.5 Titan

/ 6 masses, so it would gravitationally
$$638S "6 #$ whip both of them put together, with

one proverbial arm tied behind its back.

And even more in fact, since its mass is

so high given its size, when corrected
(Continued on page 5)
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for compression due to its own weight, Mercury becorhespanet with the
highest mass density of all. The massive iron colMeatury must extend nearly
75% of the planet radius from the center, a far largerep&ge than for any
other planet. You might even say that

Mercury is the Iron Planet.

The innards of mercury are special in
another way. Mercury, like Earth, has
a global magnetic field, of internal
origin. This is special because neither
Mars nor Venus has such a magnetic
field. Fluid motions in its outer core
generate Earth’s magnetic field, and
we assume that the explanation for the
absence of magnetic fields at Venus &
Mars is that both planets have cooled
so much since formation that they have
lost their liquid cores. But if that is
true, then how has much smaller
Mercury managed to retain a liquid
inner core? Its proximity to the sun
cannot explain this, since it will not
keep the planet warm enough to
prevent the core from freezing solid.
Mercury's magnetic field is not strong,
only about 0.1% of Earth’'s magnetic
field, but it still has one, and that|i&lariner 10, March 29, 1974. This i a
another of Mercury’s mysteries. mosaic of 18 images, taken affer
Mariner 10 had made its closgst
Mercury has an atmosphere, buf @pproach, and was leaving Mercury.
does not amount to much. It is made
from atoms sputtered off the surface of the planethey golar wind, which
impacts directly on the surface (Earth’s strong magnégld & dense
atmosphere prevent this, but Mercury has neither).atimesphere of Mercury is
known to contain hydrogen, helium, oxygen, potassium, sodiwalcium, and
is so thin as to be quite unlike any of the more “notramhospheres in the solar
system. The mostly carbon dioxide atmosphere of Massahsurface pressure
that is at most about 1% of Earth’s surface pressune. stirface pressure of
Mercury's atmosphere is about on tenth of on trilliontithat on Mars, so when
| say that it does not amount to much, you can see Whatn. Most scientists
might not even use the word “atmosphere”, and simplytisatyMercury has a
surface bounded exosphere. Mercury's tenuous atmospherglisthe same as
that found on our own moon. It has been speculated thter wnolecules from
the tenuous lunar atmosphere might be caught in permaoldntraps, areas in
craters near the pole, which never see the sun, aritt ougtain water ice. The
(Continued on page 6)
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same may well be true near the poles of Mercury, wikengh based radar
images show a smooth surface with electrical propeciesistent with water

Ice.

It was long thought that Mercury was in
synchronous orbit about the sun, and
would therefore always keep one side
facing the sun, just as our own moon
keeps one side facing Earth. But we now
know that this is not the case, and that
the spin & orbit of Mercury are trapped
in a 3:2 resonance. This means that for
every 2 trips around the sun, Mercury
spins 3 times on its axis. The result of
this is that a “day” on Mercury, that is
the time between successive visits of the
sun to the zenith point, is roughly 2
Mercury “years”, or about 175 days. As
a consequence, the surface of the planet
is exposed to the sun for a long time, and
gets very hot (the sun shines on Mercury
with 6.7 times the intensity that it
delivers to Earth).

The perihelion position of Mercury's

A Mariner 10 mosaic of Calor
impact basin, halfway in the shad
of Mercury. Caloris is Latin fg
“heat”; the basin was given this nal
because it is near the sub-solar p
when Mercury is at Perihelio
Caloris Basin is about 1300 km
diameter.

$rbit advances by about 10 arcminutes
higer century, which is off by about 43
rarcseconds from the value predicted by
dewtonian mechanics. This led to the
hfediction that there must be another
planet between Mercury and the sun,
iwhich was given the name Vulcan.
There were many searches for the planet

Vulcan, and even a few false claims that

it was detected. But Albert Einstein solved the problemmen he used his new
theory of general relativity to compute the same vasehat observed, thus
explaining the 43 arcsecond difference.

There have been no spacecraft sent to Mercury dutaener 10 flew by
Mercury 3 times in the 1970&Editor's note: since the time of this article,
Messenger has not only been sent to “The Iron Planet” but ha&sadyr made

several fly-bys:)March 29, 1974, at
at a much larger distance of 48,068

a distance of 704 km; September 21, 1974,
km; March 16, 1975, at ackstd 327 km.

Mariner 10 imaged about 74% of the surface of Mercury,bsaitaa quarter of
the planet has never been seen, except for attempighatesolution imagery

(Continued on page 7)



from Earth(Editor's note: some of the better images have now been sdppli
amateurs using large aperture telescopes and continuous capture videc
cameras) Since Mercury never strays more than 28 degrees tihensun, no
space telescope can look at. The Mariner 10 images| m\weaface reminiscent

of the moon. The surface is littered with impact csatérhe largest crater,
Beethoven, is 643 km across, and there are many irsexfel00 km across.
Mariner 10 images also reveal the Caloris

impact basin, about 1300 km across, and

strongly reminiscent of the 900 km Mare

Orientale impact basin on the moon.

The lack of visiting spacecratft is due to the
fact that it is much harder to get spacecraft
to move towards the sun, than it is the
launch them away from it. When we launch
to Mars, or the other outer planets, we take
advantage of the fact that Earth’'s orbital
motion already provides a large chunk of
the velocity needed, relative to the sun, to
get where we want to go. We only need to
make up the difference. But to get closer_to

the sun, as in going to Mercury, we needjESSENGER, launched August|3,
get rid of the angular velocity the spacecrafioa, is on its way to be the secqnd
already has, relative to the sun, just sitfi§gacecraft to visit Mercury. The
on Earth. That's harder to do than you mighbels are: MDIS, Mercury Dugl
think. But the lack of visiting spacecrgfinaging System; GRNS, Gamma
won't last much longer. Ray and Neutron Spectrometer; [X-
ray Spectrometer; MLA, Mercuny
The first spacecraft to visit Mercury singeyser Altimeter: MASCS, Mercurly
1975 is on the Way. The Mercury Surf tm Osphere and Surfage
Space Environment, Geochemistry @Q)mposition Spectrometer; EPRS,
Ranging (MESSENGER) mission launchethergetic Particle and Plastha

from Cape Canaveral on August 3, 200 'SPectrometer and MAG is the
2:25:56 AM EDT. In order to reach thgjagnetometer.

outer planets, we use planetary slingshois to
transfer momentum from the planet to the spacecfafteach the inner planets,
we do the same thing in reverse. By controlling thglewof approach, we can
transfer momentum from the spacecraft to the plasietying the spacecraft
instead of speeding it up. That's what we need to do tchrédercury.
MESSENGER passed within 2375 km of Earth on August 2, 2005. Cenibet
12, 2005 it fired its thruster for 524 seconds, and that puptmesraft on course
for Venus, which it passed, at a distance of 2990 km onb®ct24, 2006. On
June 6, 2007, MESSENGER will fly by Venus once again, tihi® coming
within 300 km. That will send the spacecraft to MerciByt, in order to lose
enough velocity to go into orbit around Mercury, it badirst fly by Mercury 3
(Continued on page 8)

Vol 84, issue 4



times: January 15, 2008, October 6, 2008 and September 30, 2Q@8ssing
within 200 km of Mercury. Those 3 flybys, along with 5lwglanned thruster
firings, will make it possible for MESSENGER to entebibaround Mercury on
March 18, 2011, nearly 7 years after launch. MESSENGER:aity out global
stereo imaging with 250-meter resolution. A laser aliimwill map the surface,
and instruments will study both the atmosphere and miagfield. And a
precision tracking system to determine the orbit wiltum determine the shape
of the gravitational field, which will in turn revetle hidden internal structure of
the planet. Those gravitational field measuremenlisdstermine the nature of
the liquid core that generates the magnetic field, hedrue extent of the solid
iron core. The nominal one year orbital mission wiid in March 2012. The
MESSENGER mission website is:

http://messenger.jhuapl.edu/

Meanwhile, the European Space Agency is planning its owrcihy Mission.
BepiColombo is named after ltalian mathematician, saenéi engineer
Giusseppe (Bepi) Colombo (1920-1984), from the University of Padua.
BepiColombo is still in the planning stages, and has @&rbaen trimmed due to
budgetary constraints. It is planned for launch in August 28t8, arrive at
Mercury in August 2019, after gravitational assists fromrta®mn, Venus, and
Mercury. It will split into 2 separate spacecraft, boftwhich will go into polar
orbits around Mercury, with the nominal mission endm&eptember 2020. The
BepiColombo mission website is:
http://sci.esa.int/science-e/www/areal/index.cfm?fare20

It looks like the forgotten planet is about to get saverdue attention.



Above is a mosaic of Mare Orientale, a lunar featunglar to Mercury's
Caloris impact basin, although slightly smaller. The otitey of mountains, th

Cordillera Mountain scarp has a diameter of about 900 kmreakeCalori
basin is about 1300 km across. This mosaic comes from [Qnigter 4, which

mapped the moon from May 11 to May 26, 1967.

At left is Mariner 10, launched on November 3, 1973, ifst $pacecratft to vis
Mercury. It was the 7th of the Mariner series, and first spacecraft to ug
gravitational assist from one planet (Venus) to reacither.
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David Nakamdado

Los Angeles Astronomical Sodjet

Open House And Star-BQ
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Griffith Observatory
Public Star Party Procedure
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PJ Goldfingdr David Nakamqto

Telescope for Sale !

Nancy Stannard is selling a Meade DS-2000 telescope, 8 gieabut never
used! She can be reached at (719) 237 - 6547. Asking $250 offbest




The 2010 RTMC
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David Soverelgn

Lost and Found

Last year a power cord was left at a public star garigriffith Observatory. Il
has a "cigarette lighter" connector one end and a DCectomon the other thit

looks as if it goes with a go-to telescope.

A few months ago, also after a public star party, an9in25" eyepiece wdes
found next to the curb where we load and unload.

For further information call David Sovereign at (626) 794-0646
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LAAS Bulletin Online: http://www.laas.org/Resources_Newsletter.htm

LAAS Home Page: http://www.laas.org
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LAAS Yahoo Group—how to jgin
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The on-line mega-magazine for amateur astronomy

www.amsky.com
Bob DuHamel

admin@amsky.com

Membership Annual Dues:

Youth $20.00

Regular (18-65) $45.00 HAN DY PHONE

Senior Citizen (65 and up) $30.00 |L|IST

Senior Family $40.00

Family $60.00 . .

Life $500.00 LAAS Answering Machine ...... (213) 673-7355

Additional fees: Griffith Observatory

Charter Star member $30.00 Sp‘iggl;ael’gort ...................... una\(/zaﬁlll:;)t)ﬁe?f:go—roggvov
Star member, with pad $70.00 Lo,
Star member, no pad $60.00 Lockwood Site..........ccccevnnnee. (661) 245-2106

(not answered, arrange time with caller.
Outgoing calls — collect or calling card)
Mt. Wilson Institute.................. (626) 793-3100

Printed Bulletin $15.00
(Membership due date is
indicated on the mailing label)




