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The Good Old Days of the Solar System
By Robert Davis

You kidsthese dayswith your Kuiper Belt
objectsand Oort Cloud. When | was your
age | never had a Dwarf Planet. Ok, so
whilethetheme soundsfamiliar the subject
matter doesn’'t seem to fit. The thing is,
the solar system is much more complicated
now thanwhen | (and at least afew of you)
were children. Back then we just had the
sun, nine planets, an asteroid belt and an
occasional comet or two. Today we have
the same sun but only eight planets, afew
dwarf planets, planetoids, minor planets,
mesoplanets, the Kuiper Belt, Scattered
Objects, the Oort cloud, plutinos,
cubewanos, Trans-Neptunian objects,
Centaurs, Trojansand Damacloids. When
| wasinthird grade| |earned the mnemonic
“Mary Visits Every Monday Just Stays
Until Noon Period” asanaid in remembering
the order of the planets. The hardest part
wastrying to remember if Mary or Monday
wasfor Mercury or Mars. That obviously
stuck with me all these years but now |
have no way to end the sentence because
| lost the “Period”. Back in August, Pluto
was demoted from its long standing status
of planet to aDwarf Planet. I'm not really
going to discuss whether or not Pluto
should still be a planet or not but in the
process of describing the* Solar System of
Today” | may shed some light on why the
guestion even cameup. | will sneak in my
two centsworth and say that it might have
been a little less confusing if the title for
thisnew breed of Not-A-Planet type object
didn’'t contain the actual word “planet”.

Anyway, back to the latest version of the
solar system. Thisis just a basic overview
because, as| found out researching this stuff,
thereisalot going on out there. Informally,
the solar system can be divided into three
sections: the inner solar system, outer solar
system and Trans-Neptunian. Theinner solar
systemiswherewelive and we seemto have
apretty good handle on what isgoing onin
this region. We have the sun, Mercury,
Venus, Earth, Marsand the asteroid belt. The
outer solar system houses the gas giant
planets Jupiter, Saturn, Uranus and Neptune
and then everything from about 30AU (1AU
isabout 150,000,000 km or 93,000,000 miles)
out to the maximum orbit distance of about 1
light year (roughly 9.5 km or 6 trillion miles)
isthe Trans-Neptunianregion. Thisdivision
isnot an “official” system and you may find
some references to the inner solar system as
being from the sun to 30 AU and everything
beyond that as the outer solar system. The
Trans-Neptunian region isthen divided into
the Kuiper Belt, Scattered Disc (or Disk)
Objects and the Oort Cloud. The objectsin
this region are occasionally perturbed by
external forces (maybe a gravity wave from
two black holes colliding or something) and
sent into the inner solar system and a comet
is born. | wonder if Pluto got pushed if it
would then be reclassified a “ Gargantuan
Comet”.

TheKuiper Beltissimilar to the asteroid belt
in that the objects it contains orbit about in
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Public Viewing at
Robert Ferguson
Observatory

September 23, Satur day

Public Observing Night  8pm

Public Solar Observing  nhoon—4 pm
October 21, Saturday

Public Observing Night  8pm
Public Solar Observing  noon—4 pm
November 16, Thur sday

Leonid Meteors 7pm

Deep sky observing through telescopes
before peak of meteor shower 2to 4 am

November 18, Saturday

Public Observing Night  6pm
PublicSolar Observing 1lam-3pm
November 24, Friday

PublicSolar Observing 1lam-3pm

No public viewing eventsin December

Evening public viewing is$2 per adult, 18
yearsor older, plus $6 per car State Park
fee. Donations accepted. Dressfor cold
nights! For current observatory
informationcall (707) 833-6979.

Fall Classes (see Page 3)

Fall Night Sky Series
Sept. 19& 26, Oct. 17 & 24
Nov. 14, Dec12
ObservingL abs

Binaries October 18
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M essage
By George Loyer

This quarter, as we wind up the busy
summer season, | want to take amoment to
let you know about a few events that are
coming up and progress on our long term
project.

On November 8, 2006, Mercury will transit
across the disk of the Sun, visible here in
Sonoma County. The VMOA will set up
telescopes in places that are better suited

for observing the event than the
observatory, and will have our solar viewing
during the day at RFO as well. Stay tuned
for more information about this event and
our plansto observeit thisFall.

Project 40 is making slow but steady
progress. The 40 inch mirror is, at last,
starting to be ground. Steve Follett has
completed adjustments on the grinding
machine and has begun the process of
grinding to the fine grits that will precede
the polishing stages. It's been a long road
to get the machine ready and operating
reliably enough to feel that themirror issafe
inits“hands’. In the meantime, the design
committee continues to make progress on
the mount design for the 40-inch telescope.
Details of the piers and the trusses have
been completed, and the next thing to be
tackled will be the holder for the tertiary
diagonal flat mirror.

TheVMOA ismaking plansto celebrate 10
years in operation - this coming February
marks the tenth anniversary of the
observatory opening its doors. If you have
any thoughts about how you think we
should celebrate, please pass them along to
meat gloyer@rfo.org. We expect to makeit
anintimateaffair for those who havefollowed
our progress over the last 10 years. I'd
appreciate your ideas!

New VM OA
Board Member

The Valley of the Moon Observatory
Association added Cecelia Yarnell to the
Board of Directors on July 22, 2006. In
addition to being an active docent at RFO,
Ceceliais a Sonoma County Astronomical
Society board member and produces its
newsletter Sonoma Skies. Her long-time
interest in astronomy blossomed during the
Shoemaker-L evy 9 comet impactsin 1994.
Ceceliaborrowed atel escope and observed
the changesin Jupiter. Experiencing public
viewing at RFO made her an avid fan of the
observatory. Cecelia is a professional
graphic designer when she's not looking
through her telescope.

Focused Now Avail-
able Electronically

Would you like to receive the quarterly
newsletter Focused with color photos
and without another piece of paper in
your mailbox? If so, please send an e-
mail message to cferguson@rfo.org
stating that you would like to receive
Focused electronically. This will save
RFO money and be better for the
environment. Thank youtoall thosewho
aready made the switch!
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2006 RFO Class Schedule

Night SKy Series

Eachclassincludesal ectureontheconstellationsof theseason, their history and mythol ogy, and how tofind objectswithin
them. Learnthebright stars, deep-sky objects, andvisiting planetsof thesummer andfall skies. After each presentation
(sky conditionspermitting), youwill enjoy areview of theconstell ationsintheactual night sky andlearnhow tofindthem
foryoursdlf. Thecongtellations, andtheobjectswithinthem, will beviewedthrough binocularsandtel escopes, includingthe
Observatory’ s24-inchreflectingtelescope, until or beyond 10:30 pm (depending uponinterest and enthusiasm).

Fall classeswill beheldonTuesdaysat 7 pm
on September 19 & 26, October 17 & 24, November 14, and December 12.

Fee: $75for 6-classseriesor $23for singleclass
E-mail: nightsky @rfo.orgtoreserveaspaceinthispopular class

Observing Labs

Anintensivetel escopeobserving sessionafter abrief presentationonthenight’ stheme. Handouts/Observinglists

provided. Attendancelimitedto®6.
Fee: $30.

For reservations, email: nightsky@rfo.org

Binaries (Fall): Binaries and Multiple Stars

Wednesday, October 18, 6:30 pm [Raincheck date: Wednesday, October 25]

RFO and SCAS at Downtown Santa Rosa M ar ket

By Colleen Ferguson

RFO docents and members of the
Sonoma County Astronomical Society
(SCAY) participated in the Downtown
Santa Rosa Market on Wednesday,
August 2, from 5:30 to 8:30 pm to
promote the observatory and the local
astronomy club. Thedisplay included
the ¥2"=1" scale model of the
observatory, a standing display
demongtrating light reflection and some
posters, and an 8" Schmidt-Cassegrain
telescope. We distributed RFO pocket
schedules and RFO and SCAS
brochures.

After amost 10 yearsin operation, it's
amazing how many of the market
attendeesdid not know about the RFO.
The most frequently asked question
was about “theMarsthing” that people
had heard about on the Internet. We
explained over and over that this is
recirculated old newsfrom afew years
ago and that Mars is not particularly
interesting this year. Some visitors
expressed interest in classes at the
RFO and others hoped to learn more
about operating or repairing their
telescopes by visiting RFO.

Most of the evening there was too much
light for astronomical viewing (and the
moon was not visible) so the telescope
was just pointed at atree branch to show
the power of looking at objects with
magnification. But just beforethe market
ended we were able to get Jupiter and
three moonsin the eyepiece. That wasa
big hit with vendors from nearby booths
aswell aspassersby. Staffing anon-profit
table at the market was a worthwhile
promotional activity and lots of fun, too.
It's something we' d like to do again next
year.


mailto:nightsky@rfo.org
mailto:nightsky@rfo.org

Page 4

Fall 2006

Watching the Fall Sky
by Jack Welch

There is so much happening in the sky thisfall that you are going to
need to use up all your sick time at work to takeit in! In particular,
there are several planetary conjunctions (close together in the sky)
and many lunar occultations, including three (!) of the Pleiades. |
will save the occultations for the end of thisarticle.

On 10/6 the full moon occurs near perigee (closest orbital point to
Earth) causing large tides at the coast. Also, we have two
opportunitiesto view the Zodiacal Light, whichissunlight reflecting
off dust and debrisin the plane of our solar system. Wheniit falsin
adark region of sky on moonless nights near predawn (or post-dusk)
twilight, we have a chanceto view it. You will need to bein adark
location without any light pollution in the eastern half of the sky and
no haze or clouds. Look due east around 5:00am between 9/21 and
10/4, or around 5:30am between 10/20 and 11/2. It will appear asatall,
thin, tapering glowing triangular region somewhat like the glow of
the Milky Way. The base will be near Saturn and the bright star
Regulusin Leo. Itwill risethrough Cancer and get lost in the glow of
the Milky Way in Gemini.

Another very special event occurs during the day of 11/8: Mercury
will transit the sun! Observing this event requires suitably large
telescopes equipped with special filters for viewing the sun. DO
NOT attempt to view thesun directly yourself! | am certainthe event
will becarried liveat variouswebsites (try NASA or do aweb search).
Transits of the sun’s disk by Mercury only occur about 13 times
each century. Theapproximate (+1 minute) timesare: 11:12am (leading
edge contact inward); 11:14am (trailing edge contact inward); 4:08pm
(leading edge contact outward); 4:10pm (trailing edge contact
outward).

Onthe evening of 9/27, the crescent moon isnear the star Antaresin
the southwest after sunset. On the morning of 10/16, the crescent
moon will be near Saturn in the east before dawn. On 10/21, the
Orionid meteor shower peaks (best viewing from midnight until
5:30am). While not spectacular, there should be many more meteors
than usual thisnight. Onthe morning of 11/13 the moon will be near
Saturn. On 11/14, the second-brightest asteroid Irisis at opposition
and reaches magnitude 6.8, providing a good opportunity for
telescope observers. Itislocated in Aries (consult finder’s charts).
On the morning of 11/17, the Leonid meteor shower peaks. Thisis
always one of the year's best meteor showers and is sometimes
awesome (though that’s not expected this year). RFO will be open
for general night observing on Thursday, 11/16, starting at 7 pm and
people are welcome to stay until dawn to watch the meteors.

From about 11/19to 12/7 or so, Mercury will haveits best morning
appearance of 2006, with greatest elongation west on 11/25. Begin
looking about an hour to 45 minutes before sunrise. At thevery end
of its appearance, there will be some spectacular conjunctions. On
the mornings of 12/9 and 10, Mercury will be near Mars. On the
morningsof 12/10and 11, Mercury will be very near Jupiter (0.1° at
theclosest ... usebinoculars). At their closest on 12/10, these three

planetswill fall withinacircle 1° across. Thisistheclosest grouping
of 3 naked-eye planets since 1980 and another such grouping
won't occur until 2050! Observing these conjunctions will be a
challenge. Thethree planetswill bevery low (6° atitude) in the
east-southeast 30 minutes before sunrise. Select a site with a
very clear ESE horizon. Begin looking by 6:45am (in Sonoma
County... timewill vary elsewhere). Youwill haveabrief timeto
spot the planets before the sky becomes too bright (use
binoculars). Jupiter isbrightest (mag -1.7), then Mercury (mag -
0.6), then orange-red Mars(mag 1.5). Meanwhile, onthemorning
of 12/10 the waning gibbous moon will be very closeto Saturn.

On the morning of 12/15 the crescent moon will be very near the
bright star SpicainVirgo. Then, onthemorningsof 12/18 and 19,
Marswill be near thestar Antaresin Scorpius. Thiswill bedifficult
to view (exactly asin the paragraph above). Jupiter isjust above
them, and a thin crescent moon joins the group on 12/18. Inthe
following weeks, Mars begins moving away from Antares, but
they will rise a bit earlier and higher in the sky prior to sunrise.
Thename*“Antares” means“rival of Mars’ sincethisorange-red
supergiant star much resembles Mars. We have this opportunity
to make our own comparison. The slightly variable Antareswill
bedightly brighter than Mars. Onthe morning of 12/22, theUrsid
meteor shower peaks.

Finally, thoselunar occultations! [Note: Spacelimitsthedetailsl
can present here. Join the RFO email list by sending arequest to
nightsky@rfo.org to get more detailed messages.] On 10/4,
9:25pm, mag 5.5 83 Aqr disappears behind the moon’sdark limb,
and afew hourslater, 10/5, 3:14am, mag 4.2 phi Agr doesthesame
(both telescope only). On the morning of 10/9, the close (1.4"
separation) equal binary star epsilon Ari disappears behind the
bright limb at 4:24am and reappears from thedark limb at 5:30am
(telescope required and the disappearance is challenging).

On the evening of 10/9 is the first of three occultations of the
Pleiades star cluster. While telescopes are best, thiswill reward
binocular viewsaswell. Already in progresswhen the moon rises
inthe east-northeast, it continues until about 11:30pm. Starswill
disappear (D) onthebright limb and reappear (R) onthedark limb.
Events: 17 Tau R 9:31; etaD 9:44; 23 R 10:06; 27 D 10:26; 24 R
10:35; etaR 10:38; 27 R 11:02; 28R 11:13.

On 11/28, phi Agr disappears (dark limb) at 5:33pm and reappears
at 6:47. Between, at 5:54, amag 7.5 star will disappear. At 9:08,
96 Agr disappears, followed by amag 7 star at 10:31.

On the early morning of 12/3, the binary epsilon Ari (see above)
disappears behind the dark limb at 12:40am, its companion
disappearing about 2 seconds before the primary (use high
magnification!). Then, at 12:48, theasteroid Iris(mag 7) disappears.
At 1:40am, epsilon Ari reappearsfrom the bright side (difficult).

On the evening of 12/3, our second occultation of the Pleiades
occursin the east-northeast very much as before except that stars
will disappear on thedark limb and reappear onthebright limb: 23
D 5:14pm; 17 “near miss’ 5:17; 24 D 5:43; etaD 5:45; 23 R 6:09
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(difficult); 28 D 6:24; 27 D 6:24; mag 7 star D 6:40 (difficult); etaR
6:41; 27 R7:11.

On 12/27 wehave: 62 Psc D (dark) 9:49pm; delta Psc D 10:30; delta
R11:11 (difficult).

Finally, our third Pleiades occultation on the morning of 12/31,
with the moon low in the west-northwest: 16 Tau D (dark) 3:31am;
17D 3:36; 19D 3:49; 20D 3:56.

The Good Old Days of the Solar System
(continued from Page 1)

the plane of the solar system, or the ecliptic, something like a flat
doughnut. The Scattered Disk area contains objects with orbits
that are more eccentric and inclined and the Oort Cloud ismorelike
a bubble that encapsulates the entire solar system. To get some
ideaof how these things got there, we can think abit about how the
solar system was formed. The basic ideaisthat it started out asa
big cloud of gas and dust. As time passed by, gravity started
pulling these particles together and when enough particles were
forced into asmall enough space the pressureignited the sun. The
sun started generating the solar winds which blew most of the
lighter stuff farther out. The heavier stuff stayed closer in and
coalesced into the inner planets while the lighter stuff formed the
gasgiant outer planets. Therest of the flotsam and jetsam make up
the Trans-Neptunian Objects. What is interesting about these
TNOsisthat they are, in essence, the primordial soup of the solar
system. They are made up of the most basic building blocks of
what was used to form the solar system.

According to Wikipedia, asteroids, minor planets and planetoids
are interchangeable and are defined as “minor celestial bodies of
the solar system orbiting the sun that are smaller than major planets
but larger than meteoroids (commonly defined as being 10 meters
across or less), and that are not comets’. They are then broken
down into families such asVulcanoids, Apoheles, Arjunas, Amors,
Trojans (Jupiter Trojans, Neptune Trojans, etc.) and various planet
crossers such as Mercury-crosser, Venus-crosser, etc. Vulcanoids
orbit entirely within the orbit of Mercury and currently only existin
the minds of those who have searched for them. Apoheles orbit
within the Earth’s orbit. Arjunas are vaguely defined as having a
similar orbit to Earth. This grouping would include Apoheles,
Amors, Atens and Apollos. Trojans are asteroids that share the
same orbital period asthe planet that they get their name from and
arefound inthe Lagrange point known asL4 and L5 just ahead and
just behind the planet. Crossers are easy enough to figure out —
the asteroid crosses the orbital path of the planet. Venus-crossers
include Mercury-crossers because they have to cross Venus on
their way to Mercury but not all Venus-crossers makeit to Mercury.
Earth-crossers are further broken down into Atens and Apollos.
Atens have a semi-major axis of less than 1 AU and Apollos are
greater than 1AU. Theasteroid belt itself iseven broken downinto
thelnner Main Belt, the Middle (or intermediate) Main Belt and the
Outer Main Belt and clear areas known as Kirkwood gaps. Now
what about these Centaurs and Damacloids? Centaurs are a class
of icy planetoidsthat orbit the sun between Jupiter and Neptune. It

istheorized that Saturn’s moon Phoebe may be a captured Centaur.
Damacloids are asteroids that have long-period highly eccentric
orbits that are commonly found with comets but these objects do
not exhibit cometary comasor tails.

| know | have not covered every type of object that waslisted at the
beginning (and | probably didn’'t even get them all) but it seems
one would have to write a small book to describe everything we
now define our solar system to contain. Long gone are the good
old dayswhen “men werereal men, women werereal women, small
furry creaturesfromAlphaCentauri werereal small furry creatures
fromAlphaCentauri” (Hitchhikers Guideto the Galaxy in caseyou
didn’t know), and the solar system was simple.

From the RFO log...

June23 OBSERVING LAB: The Summer Session of the“Diffuse
Nebulae, Star Formation and Open Clusters” Observing Lab was
alovely observing experience. Besides the usual suspects
(Lagoon, Trifid, Butterfly, Wild Ducks, etc.) there were plenty of
overlooked and underappreciated objects that we marveled upon.
For instance, | saw the open cluster NGC6231 in southern
Scorpiusfor thefirst time. It just barely rises above the lowest
part of the hillsto the south and remains visible for probably less
than an hour. And, with the horizon turbulence, it looked asif it
were on the bottom of arippling stream. But, somehow, that
added to the lovely effect of all those bright and colorful stars.

June24 PUBLIC SOLAR VIEWING: Solar radio telescope, an h-
alphascope and aprism were set up for the 26 visitorsthat came by
on avery hot summer afternoon.

June24 PUBLICNIGHT VIEWING: 52 adultsand 25 childrenvisited
RFO to look through the telescopes at Jupiter, M13, M57, M81&
M82, M8 and M20.

July 22& 29 PUBLICNIGHT VIEWING: 66 adultsand 14 children
the first evening/94 adults and 63 children the second evening
came up for views of the crescent moon, Jupiter, M11, M51, M22,
M8and M17. Many “wows’ over the Whirlpool Galaxy. For one52
year old visitor it was hisfirst time looking through telescopes.

August 26 PUBLICNIGHT VIEWING: 69 adultsand 26 children
looked and learned on a beautiful RFO summer night. Viewing
included Jupiter, M11, M22, M51 and M 15, Albireo, the Double
Cluster in Perseus, the Andromeda Galaxy and Neptune. Inaddition
toviewing, visitorsto the CCD heard agreat talk on Sagittariusand
the Milky Way Galaxy.

September 17 OBSERVING LAB: Our second annual “ Star Death:
The End of Stellar Fusion” Observing Lab was a success! This
year, the CCD scopewasin operation for completing the “ website”
of object images that was avail able on the classroom computer for
the attendees to peruse throughout the evening. The sky was
quite clear and lovely. We got nice views of some very difficult
planetary nebulae, and got to practice our averted vision skills.
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