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   Point of View

  Boom! Whoosh and Oh, Look!

   By Ken Poshedly, editor & publisher 
   The Strolling Astronomer

Lots going on right now if you're at ALL interested in solar
system observational astronomy thanks to the occurrences of
three events that pleasantly (for me, at least) resulted in their
coverage in the mainstream press.

First was the explosion of a bolide over Chelyabinsk, Russia, on
February 15. At the very least, it was a great news story, but
taken to the extreme, it reminds many that had it been a much,
much larger object, this unexpected occurrence could have
been "IT", that is, the BIG ONE, like the one that hit what is now
the Gulf of Mexico and resulted in the demise of most Earthly
life. These are the kinds of things that result in friends and others
asking you for your insight (as if you could see this thing
coming). My usual reply is something like, "Wow!”, because
what else can you say?

Another celestial object that caught the fancy of many non-astro
types was the predicted and successful (whew!) passing of
asteroid 2012 DA14 over Indonesia at 19:25 UT a mere 21,160
miles (34,050 km) from the centerpoint of the Earth, 17,239
miles (27,742 km) from the Earth's surface. If you plan to be
around, look for it next on February 15, 2046 when it will pass
about 1,380,000 miles (2,210,000 km) from Earth and on
February 16, 2123 when it will pass no closer than 19,000
(30,000 km) from the center-point of Earth.

Finally, Comet C/2011 L4 (PANSTARRS) seems to be getting
some great publicity and while not as spectacular as comets
Hyakutake of 1996 or Hale-Bopp of 1997, they at least seem to
have gotten the general public's interest. Maybe some of that will
stick around and get a few more folks interested in our own
chosen avocation.

Finally, we welcome our newest staff member, Carl
Hergenrother, as acting assistant coordinator for the ALPO
Comet Section. While getting virtually no comet reports from
ALPO members for some time, section coordinator Gary Kronk
has been busy nevertheless with lots of other comet-related
projects. With Carl onboard, the ALPO Comet Section could now
once more become a very active source of information for
casual and serious observers alike.

As for 2013, PLEASE consider attending this summer's ALCon
2013 event here in Atlanta. This time, all technical talks will be
included as part of the main program. More about the event on
the following pages.
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ALCon 2013 News and Call for 
Papers

Please see the full-length feature story 
describing this upcoming event in this 
issue of The Strolling Astronomer.

All fees and other details are listed in the 
registration form that accompanies this 
issue of your JALPO.

ALPO Comets Section Update

We are pleased to report that efforts are 
underway by the ALPO Comet Section 
coordinator, Gary Kronk, to reinvigorate 
that section.

First, Gary has recommended — and 
ALPO Executive Director Julius Benton 
has agreed — the addition of an assistant 
coordinator. Secondly, Gary himself will 
begin the task of adding scanned comet 
images to the ALPO archive on the Web; 
these images include those that have 
been received by ALPO Comet Section 
coordinators since the 1980s.

Our new acting assistant ALPO Comet 
Section coordinator is Carl 
Hergenrother, an associate staff scientist 
at the University of Arizona’s Lunar and 
Planetary Laboratory. Carl is a science 
team member on NASA’s OSIRIS-REx 
asteroid sample return spacecraft. His 
current research includes measuring the 
activity level of comets, determining the 
rotation rate of small fast-rotating 
asteroids and characterizing the target 
asteroid of the OSIRIS-REx mission.

As a former member of the Catalina Sky 
Survey, Carl has discovered numerous 
asteroids and four comets. In addition to 
his professional role, he is an avid 
amateur astronomer and actively 

contributes visual and digital observations 
of comets, meteors and variable stars.

We hope this stimulates the submission 
of more images to the comet section, as 
well as observations, especially with the 
comets PANSTARRS and ISON making 
bright appearances this year.

Russian Bolide, Asteroid 
2012 DA14 News

We are pleased to have at least initial 
coverage and comment in this issue of 
your Journal about the airborne 
explosion of the bolide over the Russian 
city of Chelyabinsk on February 15, 
2013. With a population of just over 1.1 
million people, this could have been a 
major catastrophe had the 10,000-ton 
iron-and-stone object actually hit ground 
instead of 15 miles above the city.

Regarding the passing of asteroid 2012 
DA14, we hear from ALPO Minor 
Planets Section Coordinator Fred Pilcher, 
“It is much too early to have a great deal 
of physical information about 2012 
DA14 acquired during the flyby. 
Astronomer Lance Benner of NASA’s 
Jet Propulsion Laboratory reports a 7.8- 

hour radar observation made at 
Goldstone Observatory (located in 
California's Mojave Desert) which 
covered most of one rotation and has 
prepared a 72-frame movie and 
presented the 72 separate frames in the 
public domain.”

That movie can be viewed at http://
www.jpl.nasa.gov/news/
news.php?release=2013-063

As for rotation period studies:

• Bruce L. Gary, Hereford Arizona 
Observatory, obtained a 9.9-hour 
lightcurve starting a few hours after 
closest approach and finds a rotation 
period 9.1 +/- 0.5 hours.

• Petr Pravec, ALPO Minor Planets 
Section scientific advisor, Ondrejov 
Observatory, Czech Republic, 
suggests possible tumbling, but this 
suggestion is far from secure. He has 
placed his lightcurve on a public 
website, and I forward it.

• Russian astronomer Leonid Elenin 
claims to have found a rotation 

News of General Interest Announcing, 
the ALPO Lapel Pin

Now you can display your affiliation with our fine organi-
zation proudly with the new, colorful ALPO Lapel Pin.

With bright raised gold lettering against a recessed gold 
sandblast finish, each pin features the pupil of the ALPO 
“eye” in fluorescent aqua blue. A “pinch” clasp at the rear 
secures the pin in place. Pin dimensions are 1 1/8 in. by 
9/16 in.

Free for those who hold or purchase ALPO Sponsor level 
memberships.
Only $3.50 for those who hold or purchase Sustaining 
level memberships
Only $8.50 for all other ALPO members.
Not available to non-ALPO members.

Price includes shipping and handling.

Send orders to: ALPO, PO Box 13456, Springfield, IL 
62791-3456. E-mail to: matt.will@alpo-astronomy.org 
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period 9.48 hours, but his lightcurve 
is not yet publicly available.

We hope to present a more detailed 
report for publication at a later date.

Web Services
Larry Owens, section coordinator
Larry.Owens@alpo-astronomy.org 

Follow us on Twitter, become our friend 
on FaceBook or join us on MySpace.

Section Coordinators: If you need an ID 
for your section's blog, contact Larry 
Owens at larry.owens@alpo-astronomy.org

For details on all of the above, visit the 
ALPO home page online at www.alpo-
astronomy.org

Computing Section
Larry Owens, section coordinator, 
Larry.Owens@alpo-astronomy.org

Important links:

• To subscribe to the ALPOCS yahoo 
e-mail list, http://groups.yahoo.com/
group/alpocs/

• To post messages (either on the site 
or via your e-mail program), 
alpocs@yahoogroups.com

• To unsubscribe to the ALPOCS 
yahoo e-mail list, alpocs-
unsubscribe@yahoogroups.com

• Visit the ALPO Computing Section 
online at www.alpo-astronomy.org/
computing

Lunar & Planetary 
Training Program
Tim Robertson, 
section coordinator
cometman@cometman.net

Those interested in this VERY 
worthwhile program (or even those who 
wish to brush up on their skills) should 
contact Tim Robertson at the following 
addresses: 

Timothy J. Robertson 
ALPO Training Program 
195 Tierra Rejada #148 
Simi Valley, California 93065 

Send e-mail to: 
cometman@cometman.net 

Please be sure to include a self-addressed 
stamped envelope with all 
correspondence. 

For information on the ALPO Lunar & 
Planetary Training Program, go to: 
www.cometman.net/alpo/

Mercury / Venus Transit 
Section
John Westfall, section coordinator
johnwestfall@comcast.net

Visit the ALPO Mercury/Venus Transit 
Section online at www.alpo-astronomy.org/
transit

Eclipse Section
Mike Reynolds, section coordinator
m.d.reynolds@fscj.edu

Reports on ALL of the following eclipses 
are still being accepted:

• 20 May 2012 Partial and Central 
(Annular) Solar Eclipse (note the first 
section report in JALPO 54-4; this 
issue);

• 4 June 2012 Partial Lunar Eclipse 
(only one report received to date); 
and

• 13 November 2012 Total Solar 
Eclipse

Your eclipse report(s) can be as simple as 
noting that you actually did observe the 
eclipse, to a more-detailed eclipse 
observing and submission of an ALPO 
Eclipse Report form which can be 
downloaded from the ALPO Website 
(http://alpo-astronomy.org/index.htm) or by 
requesting the appropriate form from 
this ALPO Eclipse Section coordinator 
via e-mail (m.d.reynolds@fscj.edu).

Photographs of the eclipse as well as 
observers and/or their equipment and 
set-ups are also invited and welcome.

Besides my e-mail address, materials can 
also be sent to me at my regular mail 
address:

Dr. Mike Reynolds
Dean of Mathematics & Natural Sciences
Florida State College
3939 Roosevelt Boulevard
Jacksonville FL 32205

Please visit the ALPO Eclipse Section 
online at www.alpo-astronomy.org/eclipse

ALPO Interest 
Section Reports

ALPO Observing 
Section Reports

A look at how using solar parallax was 
revived some observers as an 
educational exercise for the 2004 and 
2012 transits of Venus transits appears 
later in this issue.
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Meteors Section
Robert Lundsford, 
section coordinator
lunro.imo.usa@cox.net

Visit the ALPO Meteors Section online at 
www.alpo-astronomy.org/meteorblog/ Be 
sure to click on the link to viewing 
meteors, meteor shower calendar and 
references.

Meteorites Section
Dolores H. Hill, section coordinator
dhill@lpl.arizona.edu

Visit the ALPO Meteorite Section online 
at www.alpo-astronomy.org/meteorite/

Comets Section
Report by Carl Hergenrother, 
acting assistant section coordinator
chergen@lpl.arizona.edu

During the spring of 2013, two comets 
will be visible to the naked eye.

Comet C/2011 L4 (PANSTARRS) has 
brightened to magnitude 2.5-3.0 (as of 
the end of February) and sports a bright 
dust tail. With perihelion on March 10 at 
a distance of 0.30 AU from the Sun, 
PANSTARRS may reach 1st to 2nd 
magnitude. Prior to perihelion, it is solely 
a Southern Hemisphere object. After 
perihelion, the circumstances change and 
the comet will be observable only from 
the Northern Hemisphere. Even though 
the comet will be relatively bright, it will 
spend all of March deep in the glow of 
evening twilight. Not until April will it be 

visible in a dark sky. It will become 
circumpolar by the end of April though it 
will have most likely faded from naked 
eye visibility.

The other naked eye comet is C/2012 
F6 (Lemmon). As of the end of February, 
Lemmon was reported to be around 
magnitude 5.0 - 5.5. With perihelion on 
March 24 at a distance of 0.73 AU from 
the Sun, the comet may brighten another 
0.5 magnitude. Recent images show a 
gas-rich comet that appears strikingly 
different from the dust-rich Comet 
PANSTARRS. Lemmon is also currently 
a Southern Hemisphere only comet and 
will not be visible for northern observers 
until late April/early May when it 
emerges in the morning sky. By then the 
comet should have faded to magnitude 6. 

The other big comet of the year is the so-
called “Comet of the Century”, C/2012 
S1 (ISON). Whether this comet becomes 
as spectacular as hoped this coming 
November/December is still to be seen. 
This spring, ISON is well-placed in the 
evening sky for CCD and large aperture 
visual observation. The comet was 
observed at 15th magnitude during the 
month of February. It should continue to 
brighten to 14th magnitude by the time it 
gets too close to Sun for easy 
observation in late May.

The ALPO Comet Section request 
observations of these and other comets, 
including images, drawings and 
magnitude estimates.

Visit the ALPO Comets Section online at 
www.alpo-astronomy.org/comet

Solar Section
Report by Kim Hay,
section coordinator
kim.hay@alpo-astronomy.org

We are currently in CR2134, which runs 
from February 23 to March 21, 2013. 

More information and the charts for the 
upcoming Carrington Rotations can be 
found at www.alpo-astronomy.org/
solarblog .

The Sun is supposed to be entering its 
sunspot peak in the early spring of 2013, 
but at times, that is debatable. At times, 
the Sun was void of spots or groups, yet 
at other times, it has appeared quite 
active with groups and multiple (Corona 
Mass Ejections (CME’s). On February 19, 
sunspot AR1678 grew in a matter of 
days, threatening with the potential 
change of flares. 

Most recent was when on February 25 a 
far-side CME in the northwestern limb 
and on February 27 when a CME the 
size of Jupiter rose off the Sun from its 
southwestern limb. See the image by 
Monty Leventhal of the Sydney City 
Skywatchers in Australia. 

For more information and up-to-date 
CME action, visit 
www.spaceweather.com, and see the 
SDO images.   

Auroral activity has also been noted in 
the high arctic regions of Earth since 
February 19.

The ALPO Solar Section archives the 
increasing changing morphology of 
sunspot groups with images in any 
wavelength and sketches of the Sun. We 
currently have five observers sending in 
their data for archiving.

If you would like to include your images 
or sketches for archival purposes, please 
send tem to kim.hay@alpo-
astronomy.org. Images/sketches should 
be no larger than 250 kb in size and 
include the CR number, date, UT and all 
other observing information available. If 
you would like to “talk” Solar and show 
your images online for all, join in on the 
Solar-ALPO Yahoo Group. There are 
currently 317 members. 

Initial coverage of the explosion of a 
bolide over the Russian city of 
Chelyabinsk appears later in this issue.

A review of last autumn’s Peach State 
Star Gaze in eastern Georgia and where 
Ms. Hill spoke on the NASA OSIRIS-REx 
Asteroid Sample Return Mission appears 
later in this issue.
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We are always looking for members to 
submit an article to the JALPO on solar 
imaging and solar phenomena. Please 

send to myself (kim.hay@alpo-
astronomy.org) or to Ken Poshedly 
(ken.poshedly@alpo-astronomy.org )

For information on solar observing – 
including the various observing forms 
and information on completing them – 
go to www.alpo-astronomy.org/solar 

Mercury Section
Report by Frank J. Melillo, 
section coordinator
frankj12@aol.com

The ALPO Mercury section had received 
far fewer observations during 2012. The 
apparition report will be written up for 
the year and it will be published along 
with a couple of new observers who have 
contributed to this section.

Mario Frassati did a nice drawing of 
Mercury on January 10, 2012. At CM 
206 degrees longitude, Solitudo 
Phoenicis may be seen in the north and 
Solitudo Atlantis is seen below center. 
This observation was left out during the 

 Image by Monty Leventhal of the Sydney City Skywatchers in Australia.
Drawing of Mercury by Mario Frassati.
See also text.
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2011 apparition report. His drawing 
would have been for the Apparition 7: 
Morning, 4 December – 7 February 
(2012).

John Boudreau, with his outstanding 
work of Mercury, had only one good 
image during 2012. He had tried other 
days, but the seeing conditions didn’t 
allow him to capture any details on the 
surface. Let’s hope that this year will be 
better for him.

Carl Roussell continues to observe 
Mercury and provides excellent sketches. 
Hopefully he can continue to do more 
this year.

Finally, I imaged Mercury for the first 
time in two years! On December 13, 
2012, Mercury was captured in broad 
daylight with nearby Venus. I found 
Mercury pretty quickly by using Venus as 
a guide, which is one way to quickly find 
the planet in daylight. You should take 
this opportunity next time when the two 
are near each other. 

More about the observations will be 
featured in the upcoming 2012 
apparition report.

Visit the ALPO Mercury Section online 
at www.alpo-astronomy.org/mercury

Venus Section
Report by Julius Benton, 
section coordinator
jlbaina@msn.com

Venus will enter conjunction with the Sun 
on March 28th, thereby ending the 
2012-13 Western (Morning) Apparition. 
The forthcoming 2013-14 Eastern 
(Evening) Apparition will begin 
immediately thereafter when the planet 
will be observable before sunset in the 
western sky during April.

Venus will begin passing through its 
waning phases (a progression from fully 

illuminated through crescentic phases) as 
observers witness the leading hemisphere 
of Venus at the time of sunset on Earth. 
Venus will reach theoretical dichotomy 
(half phase) on October 31st, attain 
Greatest Elongation East of 47° on 
November 1st, and reach Greatest 
Illuminated Extent (its brightest for the 
coming apparition) on December 6th. 

The following Geocentric Phenomena in 
Universal Time (UT) are presented for 
the convenience of observers for the 
2013-14 Eastern (Evening) Apparition 
for planning purposes:

Observers have been contributing images 
and drawings of Venus during the 2012-
13 Western (Morning) apparition, 
totaling about 100 so far, and analysis of 
all observations will begin shortly once 
everyone has finished submitting their 
data. 

ALPO observations continue to be 
needed by the Venus Express (VEX) 
mission, which started systematically 
monitoring Venus at UV, visible (IL) and 
IR wavelengths back in May 2006. This 
Professional-Amateur (Pro-Am) effort 
continues, and observers should submit 
images to the ALPO Venus Section as 
well as to the VEX website at:

http://sci.esa.int/science-e/www/object/
index.cfm?fobjectid=38833&fbodylongid
=1856.

Regular Venus program activities 
(including drawings of Venus in 

Integrated Light and with color filters of 
known transmission) are also valuable 
throughout the period that VEX is 
observing the planet, which continues 
into 2013-14.

The observation programs conducted by 
the ALPO Venus Saturn Section are 
listed on the Venus page of the ALPO 
website at http://www.alpo-
astronomy.org/venus as well as in 
considerable detail in the author's ALPO 
Venus Handbook available from the 
ALPO Venus Section. Observers are 
urged to carry out digital imaging of 

Frank Melillo of Holtsville, NY, submitted
this UV image of Venus' gibbous disk on
November 11, 2012, at 14:19 UT using a
25.4 cm (10.0 in.) SCT in seeing rated at
7.0 (very good) on the ALPO seeing
scale. Very subtle markings are
detectable on the disk of Venus in this
image. Apparent diameter of Venus is
12.8", phase (k) 0.836 (83.6%
illuminated), and visual magnitude -4.0.
South is at top of image.

 Geocentric Phenomena of the 2013-2014 Eastern (Evening) Apparition
 of Venus in Universal Time (UT)

Superior Conjunction

2013

Mar 28d (angular diameter = 9.8 arc-seconds)

Predicted Dichotomy Oct 31.14 (exactly half-phase predicted)

Greatest Elongation East Nov 01 (Venus will be 47º east of the Sun)

Greatest Illuminated Extent Dec 06 (mv = −4.9)

Inferior Conjunction 2014 Jan 10 (angular diameter  = 63.1″)
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Venus at the same time that others are 
imaging or making visual drawings of the 
planet (i.e., simultaneous observations).

Although regular imaging of Venus in 
both UV, IR and other wavelengths is 
extremely important and highly 
encouraged, far too many experienced 
observers have neglected making visual 
numerical relative intensity estimates and 
reporting visual or color filter impressions 
of features seen or suspected in the 
atmosphere of the planet (e.g., 
categorization of dusky atmospheric 
markings, visibility of cusp caps and cusp 
bands, measurement of cusp extensions, 
monitoring for the Schröter phase effect 
near the date of predicted dichotomy, 
and looking for terminator irregularities).

Routine use of the standard ALPO Venus 
observing forms will help observers know 
what needs to be reported in addition to 
supporting information such as telescope 
aperture and type, UT date and time, 
magnifications and filters used, seeing 
and transparency conditions, etc.

The ALPO Venus Section urges 
interested readers worldwide to join us in 
our projects and challenges ahead.

Individuals interested in participating in 
the programs of the ALPO Venus 
Section are encouraged to visit the 
ALPO Venus Section online http://
www.alpo-astronomy.org/venusblog/

Lunar Section
Lunar Topographical Studies / 
Selected Areas Program
Report by Wayne Bailey, 
program coordinator
wayne.bailey@alpo-astronomy.org

A comparison of lunar images taken by 
amateurs with those taken by 
professional astronomers appears later in 
this issue.

Table courtesy of William Dembowski

 Lunar Calendar for Second Qtr. 2013 - All Times UT
Apr. 01 12:06 Extreme South Declination
Apr. 03 01:00 Moon 0.99 Degrees NNW of Pluto
Apr. 03 04:38 Last Quarter
Apr. 06 22:00 Moon 5.6 Degrees NNW of Neptune
Apr. 08 04:00 Moon 6.6 Degrees NNW of Mercury
Apr. 09 13:00 Moon 3.9 Degrees NNW of Uranus
Apr. 10 09:38 New Moon (Start of Lunation 1117)
Apr. 10 15:00 Moon 2.7 Degrees N of Mars
Apr. 10 19:00 Moon 3.2 Degrees N of Venus
Apr. 14 20:00 Moon 2.2 Degrees SSE of Jupiter
Apr. 15 05:30 Extreme North Declination
Apr. 15 22:23 Moon at Apogee (404,864 km – 251,571 miles)
Apr. 18 12:31 First Quarter
Apr. 25 19:59 Full Moon (Partial eclipse of Moon)
Apr. 26 00:00 Moon 3.5 Degrees SSW of Saturn
Apr. 27 19:49 Moon at Perigee (362,267 km – 225,102 miles)
Apr. 28 19:06 Extreme South Declination
Apr. 30 05:00 Moon 1.5 Degrees NW of Pluto
May 02 11:16 Last Quarter
May 04 03:00 Moon 5.7 Degrees NNW of Neptune
May 06 22:00 Moon 3.8 Degrees NNW of Uranus
May 09 15:00 Moon 0.75 Degrees NE of Mars
May 09 21:00 Moon 0.81 Degrees ENE of Mercury
May 10 00:31 New Moon (Start of Lunation 1118) (Annular Eclipse)
May 11 00:00 Moon 1.4 Degrees S of Venus
May 12 14:00 Moon 2.6 Degrees S of Jupiter
May 13 22:23 Moon at Apogee (405,826 km – 252,169 miles)
May 18 04:35 First Quarter
May 23 06:00 Moon 3.7 Degrees SSW of Saturn
May 25 04:26 Full Moon (Penumbral eclipse of Moon)
May 26 01:46 Moon at Perigee (358,374 km – 222,683 miles)
May 27 17:00 Moon 1.5 Degrees NE of Pluto
May 31 10:00 Moon 5.6 Degrees NNW of Neptune
May 31 18:59 Last Quarter
June 03 04:00 Moon 3.8 Degrees NNW of Uranus
June 07 14:00 Moon 1.8 Degrees SSE of Mars
June 08 15:58 New Moon (Start of Lunation 1119)
June 09 07:00 Moon 3.2 Degrees SSW of Jupiter
June 09 21:41 Moon at Apogee (406,486 km – 252,579 miles)
June 10 09:00 Moon 5.3 Degrees S of Venus
June 10 21:00 Moon 5.8 Degrees S of Mercury
June 16 17:24 First Quarter
June 19 17:00 Moon 3.6 Degrees S of Saturn
June 23 11:11 Moon at Perigee (356,989 km – 221,823 miles)
June 23 11:33 Full Moon 
June 24 00:00 Moon 0.96 Degrees NNW of Pluto
June 27 19:00 Moon 5.6 Degrees N of Neptune
June 30 04:54 Last Quarter
June 30 13:00 Moon 3.5 Degrees NNW of Uranus
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The ALPO Lunar Topographical Studies 
Section (ALPO LTSS) received a total of 
162 new observations from 16 observers 
during the October-December quarter. 
These included one banded crater report, 

seven ray observations and three sets of 
elevation measurements. 

Three contributed articles were published 
in addition to numerous commentaries 
on images submitted.

The Focus-On series in this sections’s 
newsletter The Lunar Observer 
continued with articles on Atlas and 
Alphonsus. Upcoming Focus-On subjects 
will include Wrinkle Ridges & Rilles and 
Mare Insularum.

NASA's Gravity Recovery and Interior 
Laboratory (GRAIL) mission ended on 
December 17, 2012, with the planned 
impact of both spacecraft near the lunar 
north pole. Somewhat surprising 
information about the degree and depth 
of fracturing of the Moon's crust were 
obtained. Links to two GRAIL NASA 
sites are included in the list at the end of 
this report.

After many years of service as 
coordinator and then assistant 
coordinator of the LTSSA program, Bill 
Dembowski has asked to reduce his work 
load. Therefore, I'm looking for a 
volunteer to serve as assistant 
coordinator. If you're interested, please e-
mail me at wayne.bailey@alpo-
astronomy.org or by regular mail at the 
address given in the ALPO Resources 
section of this Journal. 

Visit the following online web sites for 
more info:

• ALPO Lunar Topographical Studies 
Section 
moon.scopesandscapes.com/alpo-
topo

• ALPO Lunar Selected Areas 
Program 
moon.scopesandscapes.com/alpo-
sap.html

• The Lunar Observer (current issue) 
moon.scopesandscapes.com/tlo.pdf

• The Lunar Observer (back issues) 
moon.scopesandscapes.com/
tlo_back.html
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• Banded Craters Program: 

moon.scopesandscapes.com/alpo-
bcp.html

• The Lunar Discussion Group: 
tech.groups.yahoo.com/group/
Moon-ALPO/ 

• The Moon-Wiki: the-
moon.wikispaces.com/Introduction

• Chandrayaan-1 M3: pds-
imaging.jpl.nasa.gov/portal/
chandrayaan-1_mission.html

• LROC: lroc.sese.asu.edu/EPO/
LROC/lroc.php

• GRAIL: http://www.nasa.gov/
mission_pages/grail/main/

• GRAIL: solarsystem.nasa.gov/grail

Lunar Meteoritic Impacts
Brian Cudnik,
program coordinator
cudnik@sbcglobal.net

Please visit the ALPO Lunar Meteoritic 
Impact Search site online at www.alpo-
astronomy.org/lunar/lunimpacts.htm. 

Lunar Transient Phenomena
Report by Dr. Anthony Cook, 
program coordinator
tony.cook@alpo-astronomy.org

Six Lunar Transient Phenomena (LTP) 
observations have come to light since the 
last LTP report and have been assigned 
weights on a scale of 1 (slight chance of 
being an LTP) to 5 (unquestionably a 
LTP). Further details, including images, 
about these LTP can be found in The 
Lunar Observer (TLO) newsletters from 
August 2012 to March 2013.

• Eratosthenes: August 24, 2012, UT 
19:44-19:52. Charles Galdies 
(Malta) obtained color Registax 
processed image sequences of the 

crater (Nexstar 8SE telescope 
equipped with a Philips SPC 900NC 
camera). In all of these, apart from 
the first image sequence, prominent 
orange can be seen on the shaded 
terraces of the western illuminated 
rim. This color was at the same 
location to that seen under similar 
illumination conditions by Paul Abel 
and others in 2009. Spectral 
dispersion removal software was 
applied, but the color remained. 
Interestingly some fainter color was 
seen elsewhere in the image, and 
this is indicative of a non-lunar 
origin. However because the 
explanation for the latter was 
uncertain, a precautionary weight of 
1 was assigned.

• Copernicus: September 24, 2012, 
UT 22:00-23:00. Eileen Horner 
(Salisbury, UK) observed a 
prominent red arc where the sunlit 
interior wall met the shadow. The 
arc varied in size from ¼ to ½ of the 
way around the interior. Other 
features were checked but no similar 
red color was seen. The eyepiece on 
the 15 cm (6 in.) reflector was 
changed by the effect remained. The 
color was verified by a second 
observer using the same instrument. 
However green color seen elsewhere 
on the Moon and because of the low 
lunar altitude, a precautionary weight 
of 1 has been assigned. 

• Encke: September 9, 2012, UT 
21:11-23:37. Alexey Mineev (Veliky 
Novgorod, Russia) observed a bright 
flash near to Encke. A weight of 1 
has been assigned, as there is no way 
of knowing whether this was a 
cosmic ray.

• East Limb: October 13, 2012, UT 
23:37 Artem Chitaylo 
(Novokuznetsk, Russia) imaged a 
bright point near the equator on the 

Earthlit eastern limb during 
Moonrise. The effect is not visible on 
other images and was not a dead 
pixel. A weight of 1 has been 
assigned, as there is no way of 
knowing whether this was a cosmic 
ray.

• Plato: January 25, 2013, UT 19:05-
19:15. Raffaello Braga (Milan, Italy) 
observed a golden hue on the 
eastern rim of Plato. However the 
observer was uncertain whether this 
was natural color, and so a weight of 
1 was assigned.

• Gassendi: January 22, 2013, UT 
23:00-23:10. Tony Deyes (Minusio, 
Switzerland), using a 6.5 cm (2.5 in.) 
refractor, observed a white streak 
extending from the central peak to 
the north east. The observer felt that 
they would have noticed this earlier if 
it had been present, therefore 
despite the small telescope size, a 
weight of 2 was assigned.

Dates and UTs on which to see features 
under similar illumination conditions to 
past LTPs, can be found on: http://
users.aber.ac.uk/atc/tlp/tlp.htm . Twitter 
LTP alerts are available on: http://
twitter.com/lunarnaut 

Dates and UTs on which to see features 
under similar illumination conditions to 
past LTPs, can be found at http://
users.aber.ac.uk/atc/tlp/tlp.htm

Twitter LTP alerts are available at http://
twitter.com/lunarnaut

Finally, please visit the ALPO Lunar 
Transient Phenomena site online at http:/
/alpo-astronomy.org/lunar/ltp.html
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Mars Section
Report by Roger Venable, 
section coordinator
rjvmd@hughes.net

Mars is nearly right behind the Sun now. 
Watch for information on the next 
apparition in an upcoming issue of this 
Journal.

Join us on the Yahoo Mars Observers 
Group, where you can post your images 
and drawings and see those of others, 
while participating in discussions of what 
we are seeing: tech.groups.yahoo.com/
group/marsobservers. This forum also 
provides a good resource for you to store 
your images online.

Visit the ALPO Mars Section online and 
explore the Mars Section's recent 
observations: www.alpo-astronomy.org/
mars

Minor Planets Section 
Frederick Pilcher, 
section coordinator
pilcher@ic.edu

The year 2013 marks the 40th 
anniversary of the founding of the ALPO 
Minor Planets Section. The Minor 
Planet Bulletin Vol. 40, No. 1, 2013, 
January-March, contains perspectives by 
ALPO Minor Planets Section founder 
Richard Hodgson and long-time section 
leaders Frederick Pilcher, Derald Nye, 
Bob Werner and Brian Warner.

Brian Warner has found remarkable 
behavior in the very small asteroid 
(67175) 2000 BA19. This object 
combines a 2.7157 hour period, 
amplitude 0.07 magnitudes with a 275 

hour period, amplitude 0.29 magnitudes. 
This might be the result of a binary 
whose large component rotates slowly 
and whose small component rotates 
rapidly. But no transit/occultation/
eclipse events were observed, and other 
explanations are possible.

Lightcurves with derived rotation periods 
are published for 82 other asteroids, 18, 
38, 130, 252, 456, 465, 501, 602, 
612, 827, 979, 995, 1025, 1110, 
1121, 1315, 1330, 1332, 1394, 1660, 
1685, 1896, 1897, 1928, 1954, 2574, 
2763, 3022, 3024, 3078, 3122, 3159, 
3301, 3306, 3339, 3443, 3493, 3795, 
3833, 3873, 3899, 3920, 3948, 3960, 
4106, 4724, 4801, 4808, 4874, 5143, 
5951, 6212, 6261, 6329, 6376, 6403, 
6455, 7173, 7187, 7247, 8348, 8487, 
9564, 11904, 12738, 13186, 13643, 
19793, 23233, 23715, 25332, 26722, 
30311, 36284, 53530, 62128, 68216, 
86257, 2010 LF86, 2012 QG42, 2012 
TC4, 2012 TV. 

Some of these provide secure period 
determinations, some only tentative 
ones. Some are of asteroids with no 
previous lightcurve photometry, others 
are of asteroids with previous period 
determinations which may be consistent 
or inconsistent with the earlier values.

The Minor Planet Bulletin is a refereed 
publication and that it is available online 
at http://www.minorplanet.info/
mpbdownloads.html. Annual voluntary 
contributions of $5 or more in support of 
the publication are welcome.

Please visit the ALPO Minor Planets 
Section online at http://www.alpo-
astronomy.org/minor

Jupiter Section
Report by Richard W. Schmude, Jr., 
section coordinator
schmude@gdn.edu

Jupiter has returned to a nearly normal 
appearance with two dark equatorial 
belts. Many observers have submitted 
high-quality images of that planet. If 
possible, please try to upload your 
images to the ALPO Japan Latest 
website. I use the images on this site to 
measure drift rates. I would also welcome 
any visual intensity estimates.

This coordinator continues to measure 
the brightness of Jupiter. Based on 
measurements made on the Johnson I 
system, the planet had a nearly constant 
brightness as it rotated last November.

The 2011-2012 Jupiter report has been 
submitted to the editor of this Journal for 
publication later in 2013.   Work will 
now commence on the 2012-2013 
report.

I have volunteered to take over as editor 
of this Journal as current editor Ken 
Poshedly steps down. As this transition 
occurs, I will need help with the ALPO 
Jupiter Section and request input from 
any who wish to assist. This topic will be 
discussed at the upcoming ALPO board 
meeting to be held as part of the ALCon 
2013 event in Atlanta in July.

Visit the ALPO Jupiter Section online at 
http://www.alpo-astronomy.org/jupiter 

Galilean Satellite 
Eclipse Timing Program
Report by John Westfall, 
program coordinator
johnwestfall@comcast.net

Contact John Westfall via regular mail at 
P.O. Box 2447, Antioch, CA 94531-
2447 USA or e-mail to johnwestfall@
comcast.net to obtain an observer’s kit, 
also available on the Jupiter Section page 
of the ALPO website.

An extensive and comprehensive article 
by Mr. Hodgson about the beginnings of 
the ALPO Minor Planets Section and 
cited in the report below appears later in 
this issue.
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Saturn Section
Report by Julius Benton, 
section coordinator
jlbaina@msn.com

Saturn rises several hours after sunset 
and will reach opposition to the Sun on 
April 28th, thereby affording observers 
excellent opportunities to study and 
image the planet most of the night.

The planet's northern hemisphere and 
north face of the rings are visible to 
greater advantage during the 2012-13 
observing season since the ring tilt 
toward Earth is continuing to increase 
over the next several years, with global 
regions south of the rings becoming less 
favorable for viewing.

The accompanying table of geocentric 
phenomena for the 2011-12 apparition 
is presented for the convenience of 
readers who wish to plan their Saturn 
observing activities.

Observers have so far contributed over 
about 100 images and drawings of 
Saturn during the 2012-13 apparition. 
As of mid-February, although the great 
white storm of 2010-11 imaged in the 
North Tropical Zone (NTrZ) has faded 
and the NTrZ is noticeably thinner, 
observers are still imaging considerable 
structure in its aftermath, such as 
multiple compact bright spots and at 
least one dark condensation as February 
began at about the same latitude.

Also, in mid-February, multiple small 
bright areas within the EZn (Equatorial 
Zone, northern half) have been imaged, 
particularly obvious at IR wavelengths, by 
some observers. Of great interest also are 
amateur images being submitted of the 
curious hexagonal feature at Saturn's 
North pole. Views of the major ring 
components, including Cassini's and 
Encke's divisions, are much improved this 
apparition due to the increased ring tilt 
toward Earth of about 18°.

Observers are alerted to keep watch 
Saturn carefully throughout the coming 
months to monitor atmospheric activity 
in the northern hemisphere of the 
planet.

The observation programs conducted by 
the ALPO Saturn Section are listed on 
the ALPO Saturn Section web page at 
www.alpo-astronomy.org/saturn as well 
as in considerable detail in the author’s 
book, Saturn and How to Observe It, 
available from Springer, Amazon.com, 

 Geocentric Phenomena for the 2012-13 Apparition of Saturn 
in Universal Time (UT)

Conjunction 2012 Oct 25d

Opposition 2013 Apr 28d

Conjunction 2013 Nov 06d

Opposition Data:    
Equatorial Diameter Globe 18.7 arc-seconds

Polar Diameter Globe 16.7 arc-seconds

Major Axis of Rings 42.5 arc-seconds

Minor Axis of Rings 13.3 arc-seconds

Visual Magnitude (mv) 0.1 mv (in Libra)

B = +18.2º

Image taken on February 15, 2013, at 18:11UT by Trevor Barry observing from Australia
using a 40.6 cm (16.0 in.) Newtonian in visible light (RGB) and good seeing. Notice that the
NTrZ is still somewhat bright and there is a dark spot at its southern edge in this image.
Notice also the dusky hexagonal feature at Saturn's North pole. Apparent diameter of
Saturn's globe is 17.4" with a ring tilt of +19.3º. CMI = 223.9°, CMII = 48.7°, CMIII = 320.6°.
S is at the top of the image.
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etc., or by writing to the ALPO Saturn 
Section for further information.

Observers are urged to carry out digital 
imaging of Saturn at the same time that 
others are imaging or visually watching 
Saturn (i.e., simultaneous observations).  
Although regular imaging of Saturn is 
extremely important and highly 
encouraged, far too many experienced 
observers have neglected making visual 
numerical relative intensity estimates, 
which are badly needed for a continuing 
comparative analysis of belt, zone, and 
ring component brightness variations 
over time. So, this type of visual work is 
strongly encouraged before or after 
imaging the planet.

The ALPO Saturn Section appreciates 
the dedicated work by so many observers 
who regularly submit their reports and 
images. Cassini mission scientists, as 
well as other professional specialists, are 
continuing to request drawings, digital 
images, and supporting data from 
amateur observers around the globe in an 
active Pro-Am cooperative effort.

Information on ALPO Saturn programs, 
including observing forms and 
instructions, can be found on the Saturn 
pages on the official ALPO Website at 
www.alpo-astronomy.org/saturn

All are invited to also subscribe to the 
Saturn e-mail discussion group at Saturn-
ALPO@yahoogroups.com 

Remote Planets Section
Report by Richard W. Schmude, Jr., 
section coordinator
schmude@gdn.edu

This coordinator is in receipt of an 
excellent set of Neptune brightness 
measurements with high quality data 
from Jim Fox which allowed me to 
analyze them and include them in a talk 
that I gave in January to scientists in 
Atlanta, Georgia. I remind everyone to 

send drawings and other measurements 
of the remote planets to this coordinator 
at once for inclusion in the 2012-2013 
apparition report being prepared in mid-
2013.

This coordinator also hopes to help 
compile a summary of brightness 
measurements of Uranus over the last 60 
years. This summary will describe a 
brightness and color model of that planet 
covering most of its seasonal cycles.

Finally, he also hopes to present a talk 
summarizing remote planets work at the 
upcoming ALCon 2013 event this July 
in Atlanta, Georgia. 

A reminder that the book Uranus, 
Neptune and Pluto and How to 
Observe Them is available from Springer 
at www.springer.com/astronomy/
popular+astronomy/book/978-0-387-
76601-0 or elsewhere (such as 
www.amazon.ca/Uranus-Neptune-
Pluto-Observe-Them/dp/0387766014) 
to order a copy.

Visit the ALPO Remote Planets Section 
online at http://www.alpo-astronomy.org/
remote.

Follow-up

(In response to the article by Tom 
Dobbins, “The Recent Evolution of the 
Planetary Telescope: Part 1” published 
in JALPO55-1 (Winter 2013), we 
received the following communication 
from Richard G. Hodgson, whose 
article The Early Years of The Minor 
Planet Bulletin appears later in this 
Journal:)

I appreciated very much the article on 
“The Recent Evolution of the Planetary 
Telescope: Part I” in JALPO vol. 55, no. 
1. It is refreshing to read of this 
important history.

There are a few errors, however, that 
have crawled into the text that need 
correction. Probably they have already 
been pointed out to you, but if not, let 
me comment. The article states (p.17) a 
4-inch Unitron refractor equipped with a 
clock drive -- they were weight-driven 
then -- cost $785 in 1960. That $785 
Unitron was a 4-inch equipped with an 
equatorial mount, WITHOUT ANY 
CLOCK DRIVE. It was called Model 
152.

I know. I bought one in 1960. It was an 
excellent scope, and was still advertised in 
Sky & Telescope for $785 as recently as 
July 1969. The [weight-driven] clock drive 
4-inch Unitron refractors cost about 
$1,200. That was too much money for me.

Also, the scopes shown p. 16 deserve study 
-- there is mislabeling of the mounts. Look 
with care.

With best wishes, Dick Hodgson 

(Mr. Dobbins’ reply follows:)

Many thanks for your kind remarks about 
the article.

You are quite correct that the 4" Unitron at 
$785 did not include a drive in Right 
Ascension and that correction should be 
noted in a future issue of the JALPO.

Unitrons were mechanical and aesthetic 
masterpieces made in a very labor-intensive 
fashion (pot metal sand castings laboriously 
hand-finished to remove surface porosity) 
in an era when the dollar-to-yen exchange 
rate was very favorable. Based on 
comments from collectors and restorers of 
these instruments on the Cloudy Nights 
Classic Telescopes forum, optical quality 
varied. (Nihon Seiko outsourced the optics 
to several suppliers over the years.) The 3" 
Model 142 of my youth had an excellent 
objective, while my Unitron 4" folded 
refractor OTA of late-'70s vintage had a 
mediocre objective (although the flats were 
good).

Kind regards, Tom Dobbins
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For the first time since 1975, the 
Astronomical League’s annual 
convention of astronomy paper 
presentations, visitations to local sites of 
astronomy interest and awards for 
various observing milestones will be held 
once more in Atlanta (or “Hotlanta” as it 
is sometimes called by residents and 
those who have been here on previous 
business) Wednesday through Saturday, 
July 24 - 27, 2013.

More popularly known as “ALCon," the 
event spans most of the week and 
includes the annual meeting of the 
Astronomical League's National Council, 
the annual meeting of the South East 
Region of the Astronomical League 
(SERAL) and presentations of various 
technical and general interest papers on 
astronomy and related topics.

Local arrangements for this year’s 
ALCon are being coordinated by the 
Atlanta Astronomy Club. 

And while in the past, technical papers 
by ALPO members were presented 
separately from other papers, such will 
not be the case this year. Instead, all 
papers will be presented at the same 
venue

Primary Venue
The location for this year’s event will the 
Fernbank Science Center, which is 
owned and operated by the DeKalb 
County (Georgia) School System. The 
facility features an observatory open to 
the public at no charge on clear 
Thursday and Friday evenings, plus one 
of the largest planetariums in the 
southeastern United States.

The 500-seat Jim Cherry Memorial 
Planetarium, where all papers and 
presentations will be given, is equipped 
with a 70-foot dome, a Mark V Zeiss star 

projector and includes over 100 
strategically placed special effects 
projectors so all audience members can 
view data and other slides shown on the 
planetarium dome.

After each day’s presentations are 
completed, the planetarium will be open 
to all for its usual series of nightly shows.

The planetarium theater will also be the 
location of the Friday morning 
Astronomical League Southeast Region 
meeting, then the organization’s business 
meeting, and finally presentation of the 
League’s youth awards, which include 
the National Young Astronomer Award 
and the Jack Horkheimer Service Award.

The ALPO’s annual board meeting will 
be held in a specially reserved room also 
on Friday morning at the Fernbank 
Science Center. 

The Dr. Ralph L. Buice, Jr. Observatory, 
houses a 0.9 meter (36-inch) Cassegrain 

reflector beneath a 10 meter (30 ft.) 
dome. This is the largest telescope in the 
southeastern United States and one of 
the largest instruments ever dedicated to 
education and public viewing.

The observatory is free and open to the 
public every Thursday and Friday evening 
from 9 p.m. (or dark) until 10:30 pm 
(weather permitting). A staff astronomer 
is available to position the telescope and 
answer questions.

In addition to these attractions, vendors 
will be available to discuss their exhibits, 
wares and services in a special room only 
a few steps away from the planetarium 
theater.

Finally, another room is being set aside 
for the ALPO board meeting to be held 
on Friday morning separate from the AL 
meetings and presentations. As usual, 
the meeting is open to any and all ALPO 
members.

 Feature Story:

 ALCon 2013 Atlanta Arrangements Nearly Complete

The Fernbank Science Center’s Jim Cherry Planetarium in use.
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Shuttle bus transportation to and from 
this site will be available for those without 
their own transportation.

Lodging
Located only five minutes or so away 
from the Fernbank Science Center, the 
Emory Conference Center Hotel offers 
luxurious accommodations for ALCon 
2013 attendees at a lodging rate 
considerably less than its standard rate.

Plus, the Hotel management has 
graciously extended the very discounted 
room rate for ALCon 2013 attendees 
from Sunday, July 21, through the 
following Sunday evening, July 28.

Inspired by the architectural design of 
Frank Lloyd Wright, this full-service hotel 
is surrounded by 26 acres of forest 
preserve and is located on the Emory 
University Campus — only 15 miles from 
Atlanta’s Hartsfield-Jackson International 
Airport, 6 miles from downtown Atlanta, 
and close to major shopping and 
attractions.

Besides serving as the lodging site for our 
out-of-town guests, the Emory 
Conference Center Hotel will also be the 
location of the Astronomical League’s 
pre-ALCon council meeting on Tuesday, 

July 23, as well as where the awards 
banquet will be held on Saturday 
evening, July 27.

See the ALCon 2013 registration form 
for hotel contact and reservation 
information.

Side Trip One: Thursday 
Evening at the Deerlick 
Astronomy Village
On Thursday evening of ALCon 2013, 
attendees are invited to tour this 
nationally known site located under 
probably the very darkest skies in 
Georgia.

Think “residential golf community”, but 
for astronomers instead of golfers.

Approximately 90 miles or so east of 
Atlanta, the 96-acre Deerlick Astronomy 
Village (or “DAV”) is a unique, planned 
observing field and residential community 
catering to the specific needs of amateur 
and professional astronomers, and also 
serves as the home to one of two dark 
sky observing sites owned by the Atlanta 
Astronomy Club.

Think “residential golf community” but 
for astronomers instead of golfers.

The facility is split between an open field 
on one half and the other half where 
residential lots with front yard 
observatories of various types are 
located.

And yes, lighting and related covenants 
are in effect to protect and maintain the 
dark sky environment.

This side trip will be available to all who 
either have their own transportation or 
can arrange for carpooling and requires 
approximately an hour or more travel 
time each way. There are restroom 
facilities at the site.

Side Trip Two: Star BQ at 
the Agnes Scott College 
Bradley Observatory
On Friday evening of ALCon 2013, 
attendees are invited to tour and have 
dinner at this beautiful facility only 
minutes away from both the Emory 
Conference Center Hotel and the 
Fernbank Science Center.

Named in honor of William C. and Sarah 
Hall Bradley, whose philanthropy 
touched many area companies and 
institutions, this facility is an astronomical 
teaching and research facility located on 
the campus of Agnes Scott College in 
Decatur, and is where your local hosting 
club, the Atlanta Astronomy Club, was 
founded in 1947.

The observatory building contains the 
70-seat Delafield Planetarium, a 100-
seat capacity lecture hall, a library/
seminar room, three faculty offices, a 
darkroom, a student computer lab and an 
observing plaza for astronomical viewing. 

The large dome atop the observatory 
building houses the 30-inch Lewis H. 
Beck telescope. The Beck Telescope is a 
30-inch reflector, a 1930 vintage 
Cassegrain with a Warner & Swasey 
mounting and optical elements by J.W. 
Fecker. It was completely refurbished and 
modified for its installation in 1950 by 
the Perkin-Elmer Corporation. 

The telescope tracking control system 
was modernized and upgraded during the 
summer of 1998, and the mirrors were 

The Emory Conference Center Hotel

The Bradley Observatory at Agnes Scott
College.
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refinished during the renovations in 
2000.

Shuttle bus transportation to and from 
this site will be available for those without 
their own transportation.

Side Trip Three: Saturday 
Afternoon at the AAC-
Walter F. Barber 
Observatory
At mid-day Saturday of ALCon 2013, 
attendees are invited to tour the Atlanta 
Astronomy Club’s observatory site near 
Villa Rica.

This facility, approximately 40 miles west 
of the ALCon 2013 location, was 
established in 1978 on an acre of land 
deeded to the AAC by the Barber family 
in memory of their son, who was a 
longtime and active member of the club, 
but passed away due to illness in 1970 
while in his 40s.

Located on the site are:

• A full-size, roll-off roof observatory 
building houses both 20-inch and 
10-inch reflectors on motorized 
German Equatorial Mounts.

• A smaller "mini-observatory" which 
houses its own scope

• A full-size (think single-wide modular 
home) warm-up building with chairs, 
electric heater, coffee supplies, etc., 

for presentations and as a warm up 
shed.

• A limited-use (compost) toilet in its 
own building.

This side trip will be available to all who 
either have their own transportation or 
can arrange for carpooling and requires 
approximately an hour of travel time 
each way.

Call for Papers
Interested parties are hereby invited to 
submit papers on the astronomy-related 
topics of their choice for presentation at 
the Astronomical League’s 2013 
convention, ALCon 2013, being held in 
Atlanta, Georgia, July 24 through 27.

This year, all technical papers will be 
mainstreamed and presented at one 
location. Previously, the ALPO technical 
papers were presented separately from 
the others. A total of 22 time slots are 
available.

Papers will be presented on Wednesday, 
July 24, and Thursday, July 25. The 
venue for all presentations will be the 
500-seat Jim Cherry Planetarium at 
Atlanta’s Fernbank Science Center.

Participants are encouraged to submit 
research papers, presentations, and 
experience reports concerning various 
aspects of Earth-based observational 
astronomy. Suggested topics for papers 
and presentations include the following:

• New or ongoing observing programs 
and studies, specifically, how those 
programs were designed, 
implemented and continue to 
function.

• Results of personal or group studies 
of solar system or extra-solar system 
bodies.

• New or ongoing activities involving 
astronomical instrumentation, 
construction or improvement.

• Challenges faced by Earth-based 
observers such as changing interest 
levels, deteriorating observing 
conditions brought about by possible 
global warming, etc.

The preferred format is Microsoft 
PowerPoint, though 35mm slides are 
also acceptable. The final presentation 
should not exceed 20 minutes in length, 
to be followed by no more than five (5) 
minutes of questions from the audience. 
A hard-copy version of the paper should 
be made available for future web site 
publication.

Please submit by June 15, 2013, the 
following:

• Title of the paper being presented.

• A four- or five-sentence abstract of 
each paper.

• The format in which the presentation 
will be.

• A 100-word biography and a recent 
photograph of the presenter for 
posting on the ALCon 2013 website 
and inclusion in the printed program 
guide.

E-mail is the preferred method for contact:

ken.poshedly@alpo-astronomy.org

If regular mail must be used, address all 
materials to:
ALCon 2013
c/o Ken Poshedly
1741 Bruckner Court
Snellville, Georgia 30078 USA

All fees and other details are listed in the 
registration form.

The picnicking at the AAC’s Villa Rica observing site.
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Prof. Richard P. Binzel, editor, 
The Minor Planet Bulletin,
ALPO Minor Planets Section
rpb@MIT.EDU

A meteoroid travelling 18.6 km/sec 
(11.6 miles/sec) entered the Earth's 
atmosphere at 3:20 UT on 15 
February 2013, reaching its peak 
brightness of at least magnitude -30 
(brighter than the Sun) and exploded 
at an altitude of 23.3 km (14.5 
miles). The location of the terminal 
explosion was latitude 54.80° N and 
longitude 61.1° E, near the town of 
Chelyabinsk, Russia.

The estimated pre-entry size of the 
object was 17 m (56 ft) in diameter, 
the mass near 10,000 metric tons, 
and total energy released near 500 
kilotons of TNT. The direction of 
travel, northeast to southwest, 
immediately ruled out any relation to 
the known passage about 20 hours 
later of asteroid 2012 DA14, which 
travelled south-to-north and at a 
definitive miss distance of 5 Earth 
radii. (All related meteoroid streams 
share a common radiant direction; 
these two particular objects were 
opposite.)

A preliminary geocentric radiant of 
338, +2 was calculated by Finnish 
astronomer Esko Lyytinen. If this is 
true, then this meteor may have been 
a member of the “Helion” meteor 
shower, which has a constant radiant 
located 12° east of the Sun. The 
expected velocity of helion meteors is 
near 30 km/sec (18.6 miles/sec), so 
if the slower velocity proves to be 

true, then the actual radiant may lie 
further to the east in the constellation 
of Pisces.

An entering body into the Earth's 
atmosphere begins to feel substantial 
friction and deceleration at 100 km 
(62 mile) altitude, with that friction 
and deceleration force (in excess of 
10 times Earth's gravity, or 10 "gees") 
typically fracturing the incoming 
body. Even though the body 
fractures, all of its kinetic energy 
(which must be conserved) is released 
into the atmosphere, yielding the 
terminal explosion.

Significant ground damage and 
subsequent injuries occurred as a 
result of the pressure wave generated 
by the terminal explosion. Because of 
the detonation altitude, the pressure 
wave travelling at the speed of sound 
trailed the speed of light flash of the 
bolide by more than one minute. 
During this interval, many witnesses 
had gone to windows to see the 
bolide itself and then continued to 
watch the slow dissipation of the 
persistent train. The surprise arrival 
of the pressure wave broke an 
abundance of windows with many 
glass- related consequential injuries 
reported.

Meteorite fragments are reported to 
be in the class of ordinary chondrites, 
the most common class of all stony 

meteorites, and which account for 
80% of all meteorite falls. Both the 
entry velocity and the stony nature of 
the meteorite are fully consistent with 
the object being of asteroidal rather 
than cometary origin.

Current asteroid surveys are designed 
with the goal of finding the largest 
objects, which if impacting Earth, would 
cause global or regional devastation. 
Current estimates (based on the 
frequency of re-detecting already known 
objects) are that 95% of all 1 km or 
larger Earth-intersecting asteroids have 
been found. While objects as small as a 
few meters are occasionally found 
passing near the Earth, the completeness 
at the size of the Chelyabinsk meteoroid 
is estimated at only 1 percent. With this 
low detection efficiency, it is unsurprising 
that there was no advance detection or 
warning for the Chelyabinsk meteoroid.

The current best estimates for the 
frequency of occurrence for a 500-
kiloton bolide are around 2-3 per 
century. Statistically, these are most 
often over the oceans or over 
uninhabited areas. Thus an event 
occurring over any populated area, such 
as Chelyabinsk, may be a once-in-a-
century occurrence. The most recent 
event at or greater than 500 kilotons 
occurred over Tunguska, Siberia, in 
1908, due to an estimated 50 m (164 ft) 
object with an estimated energy of about 
10 megatons.

Online Readers
Left-click your mouse on the e-mail address in blue text to contact the author of
this article.
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By Tom Henchy, ALPO member
epochman@juno.com

Tom Henchy is a transplant from 
New York City now living in the 
suburbs of Salt Lake City, Utah (Ski 
Heaven). He worked most of his life 
in construction quality control as a 
construction inspector which has 
taken him to many major projects 
here and overseas. He says, “I have 
been in our wonderful hobby since 
childhood and at 71, will take it to 
my grave! I am big on Solar, Lunar 

and Planetary ‘urban’ observing, 
specializing in Sunspots, Transits 
and Occultations. I prefer small 
very portable telescopes such as my 
Meade 90 & 70mm refractors and, 
a Vixen 110mm Cassegrain 
reflector for quick setup and take-
down under urban skies which is 
where I do most of my observing as, 
my article will show.

As an “urban” amateur astronomer, I 
experienced the usual urban 

astronomical problems of sky glow, 
streetlights, car lights and business 
lighting, but found the most problems 
to be with my own condo complex 
security lighting! My small fenced in 
yard offered little protection from this 
onslaught of aggravation that 
frustrated my observation sessions.

Even setting up on the lawn did little 
to solve this problem, as even setting 
up under a tree would block the 
offending lights from one or two 

 Feature Story: 

 My Pop-Up ‘Outhouse’ Observatory

Author Tom Henchy with his “pop-up” observatory.
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directions only to expose new lighting 
from a new direction.

What to do became the real question, 
and led me to a quest to find a 
reasonable solution. First, of course, 
as with any condo complex, there are 
the covenants that don't allow -- 
among many other things -- 
structures of any type in one's yard 
without approval from the 
association's management 
committee, much less the common 
area's. A can-of-worms opened if 
there was ever one. So, how was I to 
solve this problem to everyone's 
satisfaction?

Now, being seen at night on the lawn 
seated behind one of my telescopes is 
nothing new to my fellow residents 
and committee members (of which I 
was once one). That in itself solved 
the problem of education so that part 
of the problem would be no surprise 
if I found a “portable” observatory 
solution to this vexing issue of mine.

So what would meet my 
requirements for an astronomical 
observatory that is portable, 
collapsible, will shield out most light 
on three sides with the fourth side 
having a narrow opening thus 
allowing the business end of a 
telescope full vertical travel from 
horizon to zenith?

I researched everything I could find on 
amateur astronomical observatories, 
online and other sources -- including all 
the astronomical publication archives. 
What I found was impressive and 
interesting, but all those solutions were at 
the other end of the spectrum for my 
needs. Oh, to have such freedom and 
space to take on such projects!

But back to reality and my vexing 
observing problem. Some of the 
astronomical publication archive articles 
suggested everything from using PVC 
tubing stuck together and attaching dark 
cloth to using a tall three-sided cardboard 
box! I liked the “box” idea but, storing it 
out of the weather and longevity -- as 
well as “the look” – all were issues which 
did not appeal to me. Being seen out on 
the lawn sitting in a three-sided 
cardboard box at night might cause my 
fellow residences to take up a collection 
for me, thinking I'm behind on my 
mortgage!

So, what to do? Selling the condo and 
buying a house to solve this observing 
problem is more than a bit of overkill. 
Anyway, I like condo living with all of the 
amenities it offers as well as lawn care, 
etc., taken care of by others so back to 
the “box” idea. Then I remembered a 
fellow-astronomy club member bring to 
one of our public sun parties several 
years ago a camouflage-colored “pop-
up” tall tent like structure that was 
designed to be used as a way to hide the 
“portable convenience” at a public camp 
ground! He bought it thinking it would 
make for good shade while observing the 
Sun in the heat of summer, with the 
observer and most of the telescope 
inside. I thought it was a good idea for 
private solar observing but not practical 
for the club's public sun parties.

Well, the idea stuck with me for these 
several years. Finally I asked myself why 
just not adapt this contrivance to night 
observing? It exceeded the “box” idea, 
being enclosed on the top and three sides 
with a zipped oval door opening allowing 
the business end of a telescope free travel 
from the horizon to zenith. The search 
was on!

Well, you’ve got to love the Internet! A 
Yahoo search brought me to 
www.PrivacyPopUp.com and their 
product that just about solved my urban 

lighting problems. It is described as a 3½ 
x 3½ x 6 ft high privacy shelter that is 
easily set up in minutes and then just as 
easily folds flat and packed in its own 
carrying bag. It's green with yellow trim 
with a double zippered oval door. It's 
made of weather-and-flame resistant 
polyester, has four bendable stainless 
steel rings and, believe it or not, it 
actually does pop-up or fold in around 
three minutes. It's not “light tight”, as it 
was not designed for my purpose nor, is 
it “see-through” for obvious reasons. I 
have found that it reduces a single bright 
security light by about 50% if directed 
upon it from the side and, if set up in the 
shadows away from the security lights, it 
will reduce overall business and street 
lighting by about 70%.

It comes with stakes and sand bags which 
I don't need as I would not be observing 
on a very windy night anyway. 
Experimentation has found it will take a 
lawn chair (I prefer to be a “seated” 
urban amateur astronomer) and a 
refractor or a Schmidt-Cassegrain 
telescope with the business-end sticking 
out of the doorway with my required 
horizon-to-zenith travel. 

It also does a fair job of mild wind 
protection with the chair sitting on some 
of the floor's four canvas cross-straps. I 
can pick it up and easily transport it from 
my yard to the lawn as observing needs 
arise. The green color blends in to the 
point at night that residents walking their 
dogs almost run into it when I have it set 
up in the shadows were it not for the red 
flashlight I use for star chart reading etc.

Let’s call this “Privacy Pop-Up” a major 
upgrade on the “box” idea with many 
improvements.

Given my suburban living arrangements 
just miles from downtown of a major city, 
I believe this is the best solution one can 
hope for when it comes to doing “urban 
astronomy”.
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By Dolores Hill, coordinator,
ALPO Meteorites Section,
dhill@lpl.arizona.edu
Lunar & Planetary Laboratory, The 
University of Arizona 

If you are like me, you have enjoyed 
amateur astronomy events, star parties, 
and meetings for a long time. As much as 
I enjoy observing celestial objects and 
seeing the tools with which we observe 
them, I have come to appreciate the 
people involved (Figure 1). And so it was 
at this year’s Peach State Star Gaze. For 
those new to amateur astronomy, I 
encourage you to take it all in from the 
start, seeking both experienced mentors 
and fellow novices to share the 
excitement of learning how to make 
scientifically meaningful observations.   

More than 100 amateur astronomers of 
all experience levels gathered at the 
Deerlick Astronomy Village near Sharon, 
Georgia (about 100 miles east of 
downtown Atlanta), for a full week of 
observing under the darkest skies in the 
region (Figure 1). Telescopes on the 
observing field ranged from 3-inch 
refractors to a 28-inch reflector. 
Observers used both visual and CCD 
imaging methods. The view of the 
Double Cluster in Perseus through the 
28-inch was breathtaking and Mars and 
Jupiter were clear and steady under dark 
Georgia skies! Attendees were mostly 
affiliated with astronomy clubs and/or 
school observatories in the southeast and 
Midwest U.S. Most camped out in RVs or 
tents while some stayed in motels not too 
far away. Jonn Serrie, famous space 
music musician, played his ethereal 
music evenings during the star party, 
which was a nice complement to the 
overall experience. It was a good mix of 
telescopes, people, information and 
techniques, and even meteorites!

This particularly friendly group included 
serious planetary imagers and ALPO 
members from the Jupiter, Saturn, and 
Lunar Sections. Atlanta Astronomy Club 
member Dan Llewellyn organized a great 
line-up of excellent imagers and speakers 
for the Planetary Imaging Symposium, 
whose subjects included almost the entire 
Solar System (Figure 2). This year’s 
keynote speaker was world-renowned 
planetary imager Damian Peach (UK) 
who divulged details of his image 
processing secrets from start to finish. 
He gave an interesting historical 
overview of planetary imaging, 
illustrating dramatic technological 
changes accomplished in only a few 
decades.

Theo Ramakers, an ALPO member and 
AAC member as well as coordinator of 
the AAC’s Charlie Elliott chapter 
outreach astronomy program, gave an 
interesting talk on solar observing 
techniques to capture activity of the Solar 
System’s most dynamic body. A 
fascinating talk about unusual lunar 
features presented by ALPO & AAC 
member Richard Jakiel reminded us all 
that the Moon is still an exciting and 
enigmatic body worthy of study (Figures 
3 and 4).

Brian Coombs described his remote 
observing and image reduction 
techniques that result in fantastic 
planetary images. What an inspiration 
from these expert observers to get out 
there and gather planetary images during 
the Star Gaze!

“Women in Astronomy” talk by Pixie 
Bruner provided an overview of 
contributions by women astronomers in 
history. And, indeed, women were well-
represented at PSSG. Dr. Michelle 

Shinn, chief optical scientist at Jefferson 
National Accelerator Laboratory of 
Newport News, Virginia, gave a talk to 
the group earlier in the week. I myself 
presented a talk about the NASA 
OSIRIS-REx Asteroid Sample Return 
Mission to be launched in 2016 and its 
Target Asteroids! citizen science 
observing campaign (Figure 5).

ALPO Minor Planet Section observers 
are important Target Asteroids! 
partners. The previous night, several 
observers captured fresh images of the 
bright 9th magnitude Comet 168P/
Hergenrother. (Interesting note: Carl 
Hergenrother is the Target Asteroids! 
co-lead and astronomy lead on the 
science team for the OSIRIS-REx 
mission).

I put on my “ALPO Meteorite Section 
hat” and visited with meteorite dealer 
Dave Lacko of D'Jar Meteorites, who 
had a nice assortment of meteorites. I 
referred to his carbonaceous Murchison 
and Tagish Lake specimens at the end of 
my talk as possible meteorite analogs for 
type B NEO (101955) 1999 RQ36, 
target of the OSIRIS-REx mission.

Another ALPO member, Alan Coffelt, 
brought his carbonaceous Allende 
specimen to obtain more information 
about it. He got an earful about his 
sample from the early solar system and 
asteroid-meteorite connections.

Charles Warren, editor of Amateur 
Astronomy Magazine, was an 
enthusiastic attendee and generous door 
prize donor. 

Ken Poshedly, founder of the PSSG and 
its chairman for the event’s first 10 years 
and editor of this Journal, was also there 
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to share views through his vintage RV-6 
telescope, too.

It was great to see families, kids, and 
astronomy club members from a local 
college. . . that next generation to which 
we pass the baton. . . enjoying the dark 
skies together!

Many thanks to the current PSSG head-
honchos, Peter Macumber, Joanne 
Cirincione and Sharon Carruthers, for 
their hospitality and an enjoyable event.

If you’ve never attended the PSSG, you 
are missing fabulous dark skies and 
camaraderie.

For more information the OSIRIS-REx 
mission and Target Asteroids! see the 
website at: 
http://osiris-rex.lpl.arizona.edu/

For more on the next Peach State Star 
Gaze (set for Sept. 29 thru Oct. 6, 
2013), go to www.atlantaastronomy.org/
PSSG/

Figure 1. Peach State Star Gaze attendees..
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Figure 2. Lunar Triesnecker Crater taken by Richard Jakiel.
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Figure 3. Hadley Rille on the moon taken by Richard Jakiel.
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Figure 4. Jupiter and Ganymede imaged by Dan Llewellyn. 
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Figure 5. Target Asteroids! is a citizen science program of the OSIRIS-REx asteroid sample return mission (http://osiris-rex.lpl.arizona.edu/
?q=target_asteroids and  http://osiris-rex.lpl.arizona.edu/). Mark Henrichs of Texas submitted these example images of NEO (141018) 2001 
WC47. The asteroid magnitude is 17.5-17.8. Notice the motion among the star background during only a few minutes. Observations like 
these help the OSIRIS-REx mission and future missions to near-Earth objects. The ALPO Minor Planets Section is an important Target 
Asteroids! partner. 

 (141018) 2001 WC47 
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By John E. Westfall, 
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Transit Section Coordinator
johnwestfall@comcast.net

The Problem
Hundreds of astronomers observed the 
four transits of Venus that took place 
during the eighteenth and nineteenth 
centuries in order to find the value of the 
solar parallax and, from it, the Earth-Sun 
distance and thus the scale of the entire 
Solar System. (“Solar parallax” is 
shorthand for equatorial horizontal 

solar parallax, the difference in the 
position of the Sun between two points 
on the Earth – one with the Sun in its 
zenith and the other on the equator with 
the Sun on its horizon.) Although this 
method of measuring interplanetary 
distances is now long obsolete, many 
modern observers revived it as an 
educational exercise for the 2004 and 
2012 transits of Venus.

Edmond Halley outlined the basic 
principles of the transit-parallax method 
in 1716 [Halley 1716]. His method uses 
the principle that the apparent track of a 

planet across the Sun, and hence the 
duration of its passage, will be different 
between two observers at different 
locations, and the solar parallax can be 
computed from this difference. “Halley’s 
method” requires that each of the two 
observers time the beginning and end of 
the transit; usually defined, respectively, 
by Contact 2 (interior ingress, when the 
planet enters completely on the Sun’s 
disk) and Contact 3 (interior egress, 
when the planet begins its exit from the 
Sun). An attempt to apply this method to 
the transit of Mercury in 1743 made it 
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Figure 1. Locations of the 2012 transit of Venus observing stations listed in Table 1.
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Table  1. Transit of Venus, 2012: Contact Timings

No. Name Longitude
(Deg. E)

Latitude
(Deg. N)

Observed 
UT Predicted UT Ob.–Pred. UT 

(Sec.)

B2 D. Hjelstrom -108.536 +39.098 22:24:52 22:23:06 +106

C2 Dale Johnson -108.340 +38.612 22:24:17 22:23:06 +71

D2 Andreas Veh -151.063 +60.484 22:24:15 22:24:06 +9

E2 John Stone -122.994 +46.098 22:23:48 22:23:35 +13

F2 Mario Wolczko -122.274 +37.498 22:23:57 22:24:01 -4

G2 Howard Banich -122.642 +45.503 22:23:31 22:23:36 -5

H2 Joe T. +018.996 +69.636 22:22:18 22:22:08 +10

I2 Landon Noll -155.902 +20.108 22:27:41 22:27:41 0

J2 T. Häusler -155.575 +19.538 22:27:14 22:27:43 -29

K2 Chris Cooke -081.64- +19.32- 22:23:02 22:22:35 +27

L2 S. Bolton +149.059 -35.230 22:34:43 22:34:09 +34

M2 M. Kessler* -158.230 +21.353 22:27:08 22:27:43 -35

N2 J. Kasoff et al.* -097.589 +38.835 22:22:45 22:22:29 +16

O2 J. Kasoff et al.* -097.589 +38.835 22:22:30 22:22:29 +1

P2 J. Kasoff et al.* -097.589 +38.835 22:22:56 22:22:29 +27

Q2 S. Blair et al.* -117.383 +33.972 22:23:59 22:23:55 +4

R2 S. Blair et al.* -117.383 +33.972 22:24:14 22:23:55 +19

S2 S. Blair et al.* -117.383 +33.972 22:24:13 22:23:55 +18

T2 D. Ingram* -088.992 +42.336 22:21:48 22:21:57 -9

U2 Dennis Zambelis +149.190 -31.274 22:34:11 22:34:02 +9

A3 Andreas Veh -151.063 +60.484 04:31:10 04:30:45 +25

B3 Martin Reble +013.4-- +52.5-- 04:36:00 04:37:26 -86

C3 Florin Serbu +028.655 +44.026 04:37:48 04:37:42 +6

D3 J. Francoise +055.529 -20.892 04:35:30 04:35:07 +23

E3 Nick Stoikidis +022.392 +39.671 04:38:14 04:38:00 +14

F3 Mark Müller +013.530 +52.432 04:37:28 04:37:26 +2

G3 Garbiela Ernst +013.530 +52.432 04:37:23 04:37:26 -3

H3 Matthias Hesse +013.530 +52.432 04:37:19 04:37:26 -7

I3 Stephan Pfeiler +013.530 +52.432 04:37:25 04:37:26 -1

J3 Wolfgang Vollmann +016.422 +48.303 04:37:38 04:37:40 -2

K3 Joe T. +018.996 +69.636 04:35:58 04:36:05 -7

L3 Landon Noll -155.876 +20.107 04:27:39 04:26:39 +60

M3 T. Häusler -155.575 +19.538 04:27:58 04:26:37 +81

N3 Rainer Anton +010.19- +45.10- 04:37:06 04:37:51 -45

O3 Giuseppe Ciancia +016.069 +37.930 04:38:05 04:38:09 -4

P3 Eckart Merker +014.005 +51.106 04:37:35 04:37:31 +4

Q3 Kianoosh Mohseni +052.264 +29.404 04:36:55 04:37:03 -8

R3 S. Bolton +149.059 -35.230 04:26:46 04:26:30 +16

S3 M. Kessler* -158.230 +21.486 04:26:58 04:26:44 +14

T3 M. Kessler* -158.230 +21.486 04:25:52 04:26:44 -52



The Strolling Astronomer
clear that Venus was the only transiting 
planet for which the method would work.

Subsequently, in 1743, in a letter to 
Jacques Cassini, Joseph-Nicolas Delisle 
proposed making the transit method 
more flexible by modifying it to allow the 
times of individual contacts to be 
compared among observers, none 
needing to time the entire event from 
beginning to end [Delisle 1743]. Halley’s 
and Delisle’s methods both compare the 
contact timings of pairs of observers, 
who need to be at different locations (the 
farther apart the better). Two observing 
sites are the minimum needed. Three 
sites are even better, because this allows 
three pairings and thus three solar-
parallax values. The more sites, the 
better, because this creates more pairs, 
and thus a greater statistical weight for 
the average parallax value. The number 
of pairs soon gets out of hand when the 
number of observing sites increases. 
Given n observing sites, the number of 
possible pairs of sites equals nx(n-1)/2; 
10 sites means 45 possible parallaxes, 
20 sites implies 190 possible values, and 

100 sites could result in a formidable 
4950 separate parallaxes!

Of course there are tried-and-true 
methods for digesting large quantities of 
observations; central measures such as 
the mean or the median are widely used. 
They have the problem that the 
individual parallaxes are plainly not of 
equal value – observers may be located 
too close to each other, may make errors 
in recording contact times, may have 
inaccurate station coordinates, and so 
on. The obvious solution to the problem 
of substandard observations is to 
eliminate them, or at least to weigh them 
less than the others.

But this creates another problem: 
identifying the less-accurate parallax 
values. Their worthiness of retention 
could be judged by comparing them to 
the modern, presumably highly accurate, 
value of the solar parallax and then 
eliminating those that deviate 
significantly (however defined) from the 
“true” value. Of course this would make 
our final result no longer independent, 
making the whole effort meaningless. 
Actually, any subjective means of 
eliminating, or reducing the impact of, 

discordant values allows different 
interpreters to obtain different results. 
And indeed this was the case – large 
numbers of differing solar-parallax 
“means” were reported for each of the 
1761, 1769, 1874 and 1882 transits of 
Venus. (e.g., the tables in Sheehan & 
Westfall 2004: 226, 275.)

The Observations
This experiment takes a set of contact 
timings from the 2012 transit of Venus 
and applies each of four methods of 
finding “average” solar-parallax values 
from the set without making any 
subjective decisions about eliminating, 
retaining, or adjusting the weighting of, 
any individual values. (Naturally, 
complete objectivity is impossible – the 
timing of one station for one contact 
gave highly discordant parallaxes and 
thus was deleted; it was found later to be 
almost four minutes earlier than 
predicted. Likewise there is subjectivity in 
the decision of which ostensibly objective 
methods of selection to employ.)

Table 1 lists the dataset of twenty 
Contact 2 (B2-U2) and twenty Contact 3 
(A3-T3) timings from the 2012 transit of 
Venus that were used in the experiment. 
The table does not include timings of the 
exterior Contacts 1 and 4 because they 
are more difficult to time accurately than 

Table  2. Solar Parallaxes, Transit of Venus, 2012, Halleyean Stations

Halley’s Method Delisle’s Method

No. Uncer. Pairs p Mean π SE π No. Uncer. Pairs p Mean π SE π

1 0.067
L2/R3
H2/K3

9.313 9.3130 — 1 0.152
L2/R3
H2/K3

8.438 8.4380 —

2 0.096
J2/M3
H2/K3

4.612 6.7070 2.0950 2 0.154
J2/M3
H2/K3

7.420 7.9290 0.5090

3 0.097
M2/S3
H2/K3

8.119 7.1777 2.2480 3 0.156
M2/S3
H2/K3

8.441 8.0997 0.3398

4 0.102
L2/R3
D2/A3

9.171 7.6760 1.0443 4 0.274
H2/K3
D2/A3

4.588 7.2218 0.9102

5 0.188
J2/M3
D2/A3

7.036 7.5480 0.8190 5 0.345
L2/R3
D2/A3

9.124 7.6022 0.8011

6 0.191
M2/S3
D2/A3

8.154 7.6490 0.6763 6 0.354
J2/M3
D2/A3

6.806 7.4695 0.6675

7 0.201
H2/K3
D2/A3

5.666 7.3657 0.6377 7 0.364
M2/S3
D2/A3

9.167 7.7120 0.6140

8 0.221
M2/S3
L2/R3

10.392 7.7440 0.6696 8 6.945
M2/S3
L2/R3

8.327 7.7889 0.5373

9 0.224
L2/R3
J2/M3

11.729 8.1868 0.7381 9 12.157
L2/R3
J2/M3

87.461 16.6413 8.8651
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Figure 2. Histograms showing the distribution of values of the solar parallax listed in Table 3 for Contact 2 (top) and Contact 3 (bottom). 
Frequencies are shown at intervals of 0.2 arc-seconds except that the unusually high and low values have been grouped together at the left 
and right margins of the graphs.
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the interior contacts. Those marked with 
asterisks were sent directly to the writer; 
the remainder come from the most useful 
website maintained by Ude Backhaus 
and Stephan Breil [Backhaus & Breil 
2012a]. We calculated the predicted 
times with the program Mercury Venus 
Transit Maestro (©2010-2012. Version 
1.0.2), written by Xavier M. Jubier. (The 
rightmost two columns in Table 1 were 
computed after the analysis of parallaxes 
so as not to influence the results.) Note 
that there are several cases of multiple 
times reported by different observers at 
the same station; naturally these 
observers could not be paired with each 
other.

Figure 1 maps the locations of the 
observing stations in Table 1.

The Parallaxes
Only five persons (“Halleyean stations”) 
reported times for both Contacts 2 and 
4, but these sufficed to create nine pairs 
of pairs that could be used to computer 
solar parallaxes by both Halley’s and 
Delisle’s methods, which are given in 
Table 2. A website created by Jonathan 
Bradshaw was used to compute the solar 
parallax using the contact timings for any 
input pair of observing stations 
[Bradshaw 2012?]. If timings are 
available for both Contacts 2 and 3, the 
website can be used for both Halley’s and 
Delisle’s methods; if for only one of the 
contacts then just Delisle’s method. 
Another very useful output the site 
provides is the “uncertainty” of the 
resulting parallax, which estimates by 
how many arc-seconds the parallax 
would be affected by a 10-second error 
in either of the contact times; Tables 2 
and Table 3 list the parallaxes in 
ascending order of uncertainty. (In those 
tables, “Uncer.” = uncertainty, π = solar 
parallax and SE = standard error of 
mean; the means and standard errors 
refer to the set of observations up to that 
point in the list.) 

Table 3, using the Delislean method 
only, pairs almost all the observing 
stations, with the exceptions of the 
discordant Contact-2 timings for a single 
station, and those observers at the same 
location, as mentioned above. We pair 
Contact-2 timings with each other, 
followed by pairings of Contact-3 timings 
with each other. (Contact-2 timings are 
not paired with Contact-3 timings in 
order to avoid possible systematic 
differences between Contact-2 timings 
and Contact-3 timings.)

Results
The parallaxes in Table 2 show 
considerable scatter as based on the 
standard errors –  somewhat more for 
those derived by Halley’s method than by 
Delisle’s method (excepting the 
anomalous ninth result for the latter). 
Unlike in the days of transit expeditions, 
there was no effort in 2012 to locate 
observers for the best transit geometry, 
although it turned out that station H2/
K3 was not far from the point of 
maximum duration (6.255 h, 58.6°N/
22.5°W) and station J2/M3 not far from 
that of minimum duration (5.861 h, 
37.9°S/170.6°E) [Sheehan & Westfall 
2004: 337].

The parallaxes in Table 3 also cover a 
wide range, although less so for those 
with low uncertainties. Figure 2 graphs 
the distribution of parallax values for the 
parallaxes in Table 3, separately for 
Contacts 2 and 3, grouping together all 
extremely low (π <6.0) and extremely 
high (π >12.0) values. The low values 
actually include some negative parallaxes, 
physically impossible, derived from 
station pairs that resulted in high 
uncertainties. We have retained the 
negative parallaxes in our analysis in 
order not to truncate the distribution and 
bias the results, as indeed is the practice 
in statistical studies of stellar parallaxes. 
[Lee 1943]

In attempting to obtain a unique 
representative value for the solar parallax 
from the groups of values in Tables 2 
and 3, we calculate four central 
measures: (1) the unweighted arithmetic 
mean, (2) the weighted arithmetic mean, 
(3) the minimum-standard-error mean, 
and (4) the median. The first is simply 
what is often called the mean or the 
“average” – the sum of values divided by 
the number of values. The second weighs 
each parallax by the reciprocal of its 
uncertainty, then divides the sum of the 
weighted values by the sum of the 
weights, resulting in the parallaxes with 
small uncertainties having more weight 
than those with large. With the 
minimum-standard-error mean we 
arrange the parallaxes in ascending order 
of uncertainty, as is done in the parallax 
tables. Then, for each value n, we 
compute the mean and standard error for 
the group of values 1 through n. Later, 
we select the value of n that is associated 
with the smallest standard error (SE). In 
the fourth case, the median is simply the 
parallax in the middle of a list of ranked 
parallaxes – half are smaller than the 
median and half are larger.

From the parallax values in Tables 2 
and 3 we have selected six datasets; with 
four different central measures this 
results in the 24 solar-parallax estimates 
in Table 4.

In choosing which central measure in 
Table 4 is the most accurate, we are not 
allowing ourselves to be influenced by the 
“true” value. At present our only clues as 
to accuracy are the agreement of a value 
with others found with the same 
statistical measure or from the same 
sample, or the standard error following 
the value (and we cannot calculate the 
uncertainty of the weighted means unless 
we are willing to assume that all the 
values come from normal populations 
that have the same variance).

Comparing the four different central 
measures, it is clear that the unweighted 
mean is unsatisfactory; its six values show 
considerable scatter (except for the 
agreement – within 1 percent – of the 
last two); likewise their standard errors 
are rather large. The weighted means 
show better agreement (all within 0.6 
arc-seconds of each other). The 
minimum-SE means agree less well with 
each other, but better than the 
unweighted means and with much 
smaller standard errors. Of the four 
methods, the medians agree best with 
one another (all within 0.5 arc-seconds); 
the almost-exact agreement of Contact-2 
and Contact 3 Delislean pairs is striking. 
The standard errors of the medians are 
the highest, based as they are on the 
standard errors of the unweighted means 
– given the agreement among the six 
median values, their nominal standard 
errors appear highly exaggerated. After 
all, the oft-cited virtue of the median is 
that it is relatively insensitive to extremely 
high or extremely low observations.

Comparing the samples, the results 
based on the small sample of Halleyean 
stations show a moderate range and 
standard error for that based on Halley’s 
method and a extremely wide range and 
large standard error for Delisle’s method. 
When Delisle’s method is applied to the 
Contact-2 and -3 parallaxes separately, 
they both show standard errors over 0.5 
arc-seconds and a range over 2 arc-
seconds among the results for the 
different central measures. The most 
concordant results occur when we 
combine the Delislean parallaxes of 
Contacts-2 and -3; either by taking the 
mean of the Contact-2 and the Contact-
3 results, or by combining both groups 
into a single large group. Of the two, the 
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latter approach (last row in Table 4) 
appears superior.

The median, applied to the group of all 
358 Delislean parallaxes, appears to be 
the most representative central measure: 
8.568 arc-seconds. This solar parallax, 
combined with a terrestrial equatorial 
radius of 6378.1366 km [United States 
Nautical Almanac Office 2012: K7], 
implies an astronomical unit (au) of 
153,550,000 km.

The Final Test
As we know, the transit-of-Venus 
approach to determining the solar 
parallax has been obsolete for over a 
century. During the interval, roughly 
1850-1950, other astronomical lines of 
attack, such as the parallaxes of 
asteroids, gave more accurate results. In 
the last half of the twentieth century, 
radar returns from Venus, followed by 
radio ranging of space probes, provided 
the most accurate results yet. The current 
accepted value of the solar parallax is 
8.794143 arc-seconds, while that of the 
au is 149,597,870.7 km. [International 
Astronomical Union 2012: K7] In Table 
5 we now allow ourselves to compare 
our results in Table 4 with the “true” 
solar-parallax value.

We now see that the particular value of 
the solar parallax that earlier looked best 
to us was 2.6 percent too low. We would 
have done better to choose the 
minimum-SE mean of the Delislean 
Contact-2 pairs – just 1.4 percent too 
high. However, we had no way of 
knowing this beforehand, and could not 
have justified why we used the Contact-2 
parallaxes and ignored those based on 
Contact 3. (Were our only goal to agree 
with the modern parallax value, we could 
have simply taken the 30th Contact-2 
based solar parallax from Table 3, 
8.796 arc-seconds; just two-hundredths 
of one percent too large.)

It is interesting that 21 of the 24 entries 
in Table 5 are lower than the expected 
value – clearly caused by some form of 
systematic error. In a study using a subset 
of the 4550 contact timings collected by 
the European Southern Observatory 
“ESO Venus Transit 2004” project, the 
writer found the Contact 2 timings to 
average 27±1 seconds early, and the 
Contact-3 timings to average 1±1 
seconds late. [Westfall 2009] (The ESO 
project achieved a solar parallax 
extremely close to the accepted value, 
but this was due to their rejecting all 

timings that differed by more than four 
seconds from the predicted times – an 
approach we have not permitted 
ourselves to take.) 

We should note that Backhaus and Breil 
computed solar parallaxes from the 
observations given in our Table 1 
(omitting the asterisked ones), deleting 
the same Contact-2 timing that we did. 
They analyzed the timings for all four 
contacts, with the following results (in 
arc-seconds): Contact 1, 8.89; Contact 
2, 8.87; Contact 3, 8.83, Contact 4, 
8.29 [Backhaus & Breil 2012b]. The 
overall unweighted mean of their four 
results is 8.72 ± 0.14 arc-seconds, not 
significantly different from our result. 

The 8.568 arc-second solar parallax we 
adopted was interestingly close to the 
value of 8.5776 arc-seconds calculated 
by Johann Franz Encke in 1824, based 
on 269 contact timings from the 1761 
and 1769 transits of Venus [Encke 1824: 
108], and which was the adopted value 
for several decades thereafter. If we 
choose to be pessimistic, we can say 
that, after all our efforts, we have 
achieved a result that would have been 
creditable almost two centuries ago. On 
the other hand, we have approximately 
equaled a result based on the contact 
timings of hundreds of observers, during 
two transits of Venus, who were 
deployed over five continents and several 
oceans, many in locations chosen 
specifically on the basis of transit viewing 
geometry. 
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Table  3. Transit of Venus, 2012:
Delislean Solar Parallax Values

No. Unc. Pairs p No. Unc. Pairs p No. Unc. Pairs p

1 0.120 L2/T2 9.313 121 1.334 E2/P2 6.933 58 0.141 M3/Q3 7.532

2 0.122 T2/U2 9.015 122 1.335 E2/N2 8.404 59 0.141 Q3/S3 8.467

3 0.123 H2/L2 9.092 123 1.336 E2/O2 10.415 60 0.142 Q3/T3 9.412

4 0.124 H2/U2 8.786 124 1.426 B2/D2 -0.285 61 0.152 K3/R3 8.438

5 0.125 L2/N2 9.026 125 1.447 C2/D2 11.999 62 0.154 K3/M3 7.420

6 0.125 L2/O2 9.216 126 1.461 G2/K2 4.236 63 0.155 K3/L3 7.747

7 0.125 L2/P2 8.887 127 1.469 E2/K2 6.755 64 0.156 K3/S3 8.450

8 0.127 K2/L2 8.886 128 1.540 B2/H2 18.318 65 0.156 K3/T3 9.494

9 0.128 N2/U2 8.711 129 1.547 B2/F2 -3.091 66 0.170 D3/R3 8.568

10 0.128 O2/U2 8.902 130 1.548 C2/H2 5.259 67 0.172 D3/M3 7.439

11 0.128 P2/U2 8.570 131 1.573 C2/D2 10.210 68 0.173 D3/L3 7.802

12 0.129 K2/U2 8.567 132 1.722 B2/R2 -0.517 69 0.174 D3/S3 8.585

13 0.133 B2/L2 8.296 133 1.731 B2/S2 -0.692 70 0.174 D3/T3 9.746

14 0.133 C2/L2 9.423 134 1.745 B2/Q2 -3.137 71 0.199 A3/O3 8.217

15 0.135 B2/U2 7.955 135 1.774 C2/Q2 11.875 72 0.203 A3/E3 8.558

16 0.135 C2/U2 9.095 136 1.780 C2/S2 14.404 73 0.211 A3/C3 8.386

17 0.139 E2/L2 9.091 137 1.781 C2/R2 14.585 74 0.212 A3/J3 8.215

18 0.140 G2/L2 9.338 138 2.344 K2/T2 17.335 75 0.215 A3/O3 8.336

19 0.141 E2/U2 8.743 139 2.390 C2/P2 -0.956 76 0.220 A3/B3 6.351

20 0.141 G2/U2 8.992 140 2.444 B2/P2 19.783 77 0.220 A3/F3 8.283

21 0.143 L2/Q2 9.226 141 2.449 B2/N2 22.513 78 0.220 A3/G3 8.173

22 0.143 L2/R2 9.010 142 2.451 C2/O2 5.389 79 0.220 A3/H3 8.085

23 0.143 L2/S2 9.025 143 2.455 B2/O2 26.256 80 0.220 A3/I3 8.217

24 0.145 F2/L2 9.351 144 2.462 C2/N2 1.722 81 0.224 A3/N3 7.955

25 0.146 Q2/U2 8.869 145 2.718 O2/T2 11.407 82 0.233 A3/Q3 8.007

26 0.146 R2/U2 8.650 146 2.721 N2/T2 15.500 83 0.275 A3/K3 7.894

27 0.146 S2/U2 8.665 147 2.724 P2/T2 18.511 84 0.335 A3/P3 8.033

28 0.146 D2/L2 9.161 148 2.839 B2/K2 21.276 85 0.345 A3/R3 9.124

29 0.147 F2/U2 8.992 149 2.853 B2/G2 -13.110 86 0.354 A3/M3 6.806

30 0.148 D2/U2 8.796 150 2.868 D2/E2 7.739 87 0.358 A3/L3 7.554

31 0.228 I2/L2 9.576 151 2.873 C2/G2 11.191 88 0.365 A3/S3 9.191

32 0.228 L2/M2 10.393 152 2.902 C2/K2 -2.901 89 0.366 A3/T3 11.632

33 0.229 J2/L2 10.234 153 2.911 D2/G2 12.801 90 0.486 D3/O3 8.484

34 0.232 I2/U2 9.017 154 2.924 B2/E2 -8.471 91 0.510 D3/E3 9.359

35 0.233 J2/U2 9.686 155 2.941 C2/E2 16.453 92 0.569 C3/D3 8.991

36 0.233 M2/U2 9.846 156 3.320 H2/K2 14.596 93 0.577 D3/J3 8.531

37 0.253 J2/T2 8.271 157 3.344 E2/F2 3.006 94 0.614 D3/P3 8.894

38 0.253 M2/T2 8.097 158 3.467 F2/G2 9.007 95 0.632 B3/D3 3.161

39 0.255 I2/T2 9.012 159 4.171 H2/N2 11.252 96 0.636 D3/F3 8.761

40 0.262 H2/M2 7.580 160 4.173 H2/P2 15.843 97 0.636 D3/G3 8.441
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41 0.263 H2/J2 7.758 161 4.205 H2/O2 5.041 98 0.636 D3/H3 8.185

42 0.264 H2/I2 8.520 162 4.411 E2/Q2 4.847 99 0.636 D3/I3 8.569

43 0.278 M2/N2 7.330 163 4.481 E2/S2 11.192 100 0.673 D3/N3 7.797

44 0.278 M2/P2 7.020 164 4.486 E2/R2 11.654 101 0.713 K3/O3 9.038

45 0.279 J2/N2 7.520 165 4.650 G2/Q2 13.006 102 0.758 D3/Q3 7.947

46 0.279 J2/O2 7.944 166 4.728 G2/S2 19.838 103 0.763 E3/K3 10.375

47 0.279 J2/P2 7.209 167 4.733 G2/R2 20.335 104 0.909 C3/K3 9.998

48 0.279 M2/O2 7.754 168 7.816 D2/Q2 12.496 105 0.929 J3/K3 9.285

49 0.281 I2/N2 8.332 169 7.893 H2/T2 23.661 106 1.028 K3/P3 9.963

50 0.281 I2/O2 8.760 170 8.464 D2/R2 0.847 107 1.090 F3/K3 9.804

51 0.281 I2/P2 8.018 171 8.468 D2/S2 1.692 108 1.090 G3/K3 9.264

52 0.285 J2/K2 7.178 172 10.395 L2/U2 33.237 109 1.091 I3/K3 9.480

53 0.285 K2/M2 6.987 173 13.446 F2/R2 -22.842 110 1.091 H3/K3 8.832

54 0.287 I2/K2 8.002 174 13.466 F2/S2 -21.530 111 1.147 B3/K3 0.229

55 0.315 B2/M2 5.367 175 13.647 F2/Q2 -2.728 112 1.210 K3/N3 8.217

56 0.316 B2/J2 5.574 176 14.322 D2/F2 25.759 113 1.343 O3/Q3 9.394

57 0.316 C2/M2 8.061 177 15.020 K2/P2 9.005 114 1.512 D3/K3 7.249

58 0.317 C2/J2 8.278 178 20.797 K2/N2 35.327 115 1.515 K3/Q3 8.625

59 0.318 B2/I2 6.475 179 26.515 I2/M2 -87.429 116 1.534 E3/Q3 12.112

60 0.319 C2/I2 9.204 180 33.819 K2/O2 108.135 117 1.732 N3/O3 10.206

61 0.353 E2/M2 7.044 181 40.443 I2/J2 -109.108 118 1.973 B3/O3 24.631

62 0.354 E2/J2 7.283 182 82.107 J2/M2 -49.225 119 2.050 H3/O3 9.420

63 0.254 G2/M2 7.671 183 96.577 E2/G2 -164.050 120 2.054 G3/O3 8.618

64 0.356 G2/J2 7.913 1 0.125 O3/R3 8.546 121 2.056 I3/O3 8.216

65 0.358 E2/I2 8.313 2 0.127 E3/R3 8.766 122 2.060 F3/O3 7.612

66 0.359 G2/I2 8.953 3 0.128 L3/O3 7.982 123 2.076 E3/N3 14.108

67 0.382 M2/R2 6.652 4 0.128 M3/O3 7.713 124 2.273 C3/Q3 12.039

68 0.382 M2/S2 6.691 5 0.128 O3/S3 8.558 125 2.327 O3/P3 6.977

69 0.383 M2/Q2 7.233 6 0.128 O3/T3 9.410 126 2.398 J3/Q3 10.304

70 0.384 J2/Q2 7.494 7 0.128 E3/M3 7.924 127 2.502 B3/E3 33.499

71 0.384 J2/R2 6.910 8 0.129 E3/L3 8.197 128 2.543 E3/H3 13.980

72 0.384 J2/S2 6.949 9 0.130 E3/S3 8.783 129 2.545 E3/G3 12.972

73 0.388 I2/Q2 8.616 10 0.130 E3/T3 9.647 130 2.546 E3/I3 12.468

74 0.388 I2/R2 8.025 11 0.131 C3/R3 8.665 131 2.548 E3/F3 11.711

75 0.388 I2/S2 8.065 12 0.131 J3/R3 8.560 132 2.968 E3/P3 11.568

76 0.388 F2/M2 7.519 13 0.132 C3/L3 8.078 133 3.056 J3/O3 8.244

77 0.396 F2/J2 7.789 14 0.132 C3/M3 7.798 134 3.171 P3/Q3 2.676

78 0.400 F2/I2 8.947 15 0.132 J3/M3 7.689 135 3.351 C3/O3 5.691

79 0.404 D2/J2 7.217 16 0.133 C3/S3 8.680 136 3.742 C3/N3 15.707

80 0.408 D2/I2 8.397 17 0.133 C3/T3 9.569 137 3.851 F3/Q3 12.698

Table  3. Transit of Venus, 2012:
Delislean Solar Parallax Values (Continued)

No. Unc. Pairs p No. Unc. Pairs p No. Unc. Pairs p
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81 0.464 D2/M2 8.020 18 0.133 J3/L3 7.970 138 3.865 I3/Q3 11.587

82 0.682 D2/I2 10.020 19 0.133 P3/R3 8.639 139 3.875 G3/Q3 10.842

83 0.708 F2/T2 9.126 20 0.134 B3/R3 7.424 140 3.897 H3/Q3 9.345

84 0.745 Q2/T2 9.764 21 0.134 F3/R3 8.609 141 4.027 J3/N3 12.877

85 0.746 R2/T2 10.891 22 0.134 G3/R3 8.541 142 4.248 B3/Q3 -23.347

86 0.746 S2/T2 10.816 23 0.134 H3/R3 8.467 143 4.283 E3/J3 15.407

87 0.747 D2/H2 8.741 24 0.134 I3/R3 8.568 144 4.719 C3/E3 12.257

88 0.778 F2/H2 7.698 25 0.134 J3/S3 8.572 145 5.446 R3/T3 -29.385

89 0.825 H2/Q2 8.317 26 0.134 J3/T3 9.463 146 5.514 C3/F3 11.019

90 0.825 H2/Q2 9.560 27 0.135 B3/L3 6.807 147 5.543 C3/I3 12.739

91 0.825 H2/S2 9.477 28 0.135 B3/M3 6.524 148 5.562 C3/G3 13.894

92 0.889 G2/T2 9.156 29 0.135 F3/M3 7.720 149 5.601 C3/H3 16.230

93 0.895 E2/T2 10.742 30 0.135 G3/M3 7.652 150 6.058 B3/J3 59.314

94 0.910 D2/N2 8.191 31 0.135 H3/M3 7.597 151 6.073 N3/Q3 6.675

95 0.910 D2/O2 9.556 32 0.135 I3/M3 7.679 152 6.265 H3/J3 11.892

96 0.911 D2/P2 7.191 33 0.135 M3/P3 7.757 153 6.276 G3/J3 9.405

97 0.955 F2/N2 6.875 34 0.135 N3/R3 8.413 154 6.282 I3/J3 8.159

98 0.955 F2/P2 5.820 35 0.135 P3/S3 8.653 155 6.291 F3/J3 6.285

99 0.956 F2/O2 8.318 36 0.136 B3/S3 7.414 156 6.470 B3/C3 69.817

100 0.971 D2/K2 7.088 37 0.136 F3/L3 8.007 157 6.618 R3/S3 7.934

101 1.004 G2/H2 7.325 38 0.136 F3/S3 8.623 158 6.935 N3/P3 20.094

102 1.011 E2/H2 9.098 39 0.136 G3/L3 7.939 159 7.917 C3/P3 10.284

103 1.023 F2/K2 5.626 40 0.136 G3/S3 8.554 160 8.408 L3/R3 44.587

104 1.026 P2/Q2 6.454 41 0.136 H3/L3 7.884 161 9.640 J3/P3 2.889

105 1.027 P2/R2 8.001 42 0.136 H3/S3 8.499 162 11.309 H3/N3 14.689

106 1.027 P2/S2 7.897 43 0.136 I3/L3 7.966 163 11.348 G3/N3 19.276

107 1.027 N2/Q2 7.588 44 0.136 I3/S3 8.582 164 11.367 I3/N3 21.581

108 1.028 N2/R2 9.138 45 0.136 L3/P3 8.042 165 11.398 F3/N3 25.055

109 1.028 N2/S2 9.035 46 0.136 P3/T3 9.557 166 11.774 B3/N3 -77.652

110 1.028 O2/Q2 9.138 47 0.137 B3/T3 8.323 167 12.157 M3/R3 87.461

111 1.030 O2/R2 10.694 48 0.137 F3/T3 9.534 168 12.769 E3/O3 -11.488

112 1.030 O2/S2 10.590 49 0.137 G3/T3 9.465 169 16.185 B3/P3 153.625

113 1.104 K2/R2 7.936 50 0.137 H3/T3 9.410 170 17.663 H3/P3 28.238

114 1.104 K2/S2 7.826 51 0.137 I3/T3 9.492 171 17.790 G3/P3 21.330

115 1.105 K2/Q2 6.288 52 0.138 L3/N3 7.801 172 17.861 I3/P3 17.845

116 1.288 B2/T2 19.180 53 0.138 M3/N3 7.511 173 17.986 F3/P3 12.572

117 1.289 C2/T2 8.244 54 0.138 N3/S3 8.423 174 51.867 L3/M3 -98.470

118 1.321 G2/N2 6.073 55 0.138 N3/T3 9.345 175 72.686 C3/J3 72.628

119 1.321 G2/P2 4.620 56 0.138 Q3/R3 8.455

120 1.322 G2/O2 8.058 57 0.141 L3/Q3 7.829

Table  3. Transit of Venus, 2012:
Delislean Solar Parallax Values (Continued)

No. Unc. Pairs p No. Unc. Pairs p No. Unc. Pairs p
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Table  4. Transit of Venus, 2012
Summary of Parallax Central Measures

Parallax Sample Unweighted 
Mean

Weighted 
Mean

Minimum-SE 
Mean Median

Halleyean Pairs, Halley’s Method (9/7) 8.1868
±0.7381

8.0132
—

7.3657
±0.6377

8.119
±0.925

Halleyean Pairs, Delisle’s Method (9/3) 16.6415
±8.8651

7.9737
—

8.0997
±0.3398

8.438
±11.108

Contact-2 Pairs, Delisle’s Method (183/30) 6.7731
±1.4821

8.5439
—

8.9216
±0.0584

8.567
±1.857

Contact-3 Pairs, Delisle’s Method (175/85) 10.5285
±1.4387

8.4514
—

8.3201
±0.0754

8.568
±1.803

Mean of Contact-2 and -3 Averages, Delisle’s Method (2/-) 8.6508
±1.8777

8.4977
—

8.6208
±0.3007

8.568
±0.0005

Grouped Contact-2 and -3 Pairs, Delisle’s Method (358/134) 8.5849
±1.0373

8.4837
—

8.4691
±0.0646

8.568
±1.300

Notes: (1) Units are arc-seconds. (2) Values in parentheses are (number of parallaxes)/(number used to calculate Minimum-SE mean). (3) 
“±” indicates the standard error (SE) of values, with the nominal SE of the median taken to be equal to 1.2533 times the SE of the mean 
[Wilks 1943: 92].

Table  5. Transit of Venus, 2012:
Parallax Central Measures Compared with Modern Value

Parallax Sample Unweighted 
Mean

Weighted 
Mean

Minimum-SE 
Mean Median

Halleyean Pairs, Halley’s Method (9/7) -6.9% -8.9% -16.2% -7.7%

Halleyean Pairs, Delisle’s Method (9/3) +89.2% -9.3% -7.9% -4.0%

Contact-2 Pairs, Delisle’s Method (183/30) -23.0% -2.8% +1.4% -2.6%

Contact-3 Pairs, Delisle’s Method (175/85) +19.7% -3.9% -5.4% -2.6%

Mean of Contact-2 and -3 Averages, Delisle’s Method (2/-) -1.6% -3.4% -2.0% -2.6%

Grouped Contact-2 and -3 Pairs, Delisle’s Method (358/134) -2.4% -3.5% -3.7% -2.6%

Note: Entries are the percentage that the computed value, from Table 4, is greater than (+) or less than (-) the modern value of 8.794143 arc-
seconds.
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Neither the British Astronomical 
Association (BAA) nor the 
Association of Lunar and Planetary 
Observers (ALPO) had ever had an 
observing section devoted to the 
study of asteroids (or minor planets as 
they were often called). As I wrote in 
1973 (Hodgson 1973), when it came 
to the subject of amateur 
astronomers and asteroids, the view 
from the 1950s and 1960s could be 
summed up as follows: “Most would 
have agreed with the dictum of the 
late J. B. Sidgwick (1961; p. 185), 
‘Apart from interest of tracking down 
and identifying the brighter asteroids, 
and as objects of photography, they 
offer little scope for amateur 
observation.’” As years passed from 
the 1960s into the 1970s, telescopes 
and other equipment (cameras, 
calculators, computers) improved and 
a growing number of serious amateur 

astronomers felt J. B. Sidgwick’s 
dictum no longer applied.

Early in 1973, under the leadership 
of its director Walter Haas, the ALPO 
decided to establish an Asteroids or 
Minor Planets Section. In the year or 
two prior to that, I (and I suspect 

several others) had been urging 
formation of such a section. I was 
delighted to receive Walter’s 
invitation to head up the new section 
as Recorder. (I had previously been 
the ALPO Mercury Section 
Recorder.) 

Online Readers
Left-click your mouse on the e-mail address in blue text to contact the author of
this article, and selected references also in blue text at the end of this paper for
more information there.

 Feature Story: Minor Planets

The Early Years of The Minor Planet Bulletin

In this paper, published initially in
The Minor Planet Bulletin Vol. 40,
No. 1, the founding of the ALPO
Minor Planets Section and The
Minor Planet Bulletin are recol-
lected, including their earliest
sense of purpose and aspirations.

This re-publication is meant to
demonstrate the good work being
done by the ALPO Minor Plants
Section and recruit others to like-
wise participate. 

While five-dollar contributions are
most welcome, you may access
The Minor Planet Bulletin at no
charge online at http://www.minor-
planet.info/mpbdownloads.html.

Richard G. Hodgson, founding recorder of the ALPO Minor Planets Section and first editor
of the section’s newsletter, The Minor Planet Bulletin, with his 25-inch Obsession tele-
scope in 2012.
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In those days the smaller, non-comet, 
non-satellite Solar System objects 
were called “asteroids” and “minor 
planets” interchangeably in English. 
Americans tended to use “asteroids” 
more frequently; Eurasians inclined 
more to “minor planets.” Thinking 
more globally, and influenced by the 
prior existence of the International 
Astronomical Union (IAU) Minor 
Planet Center (MPC) at the 
Cincinnati Observatory until 1978 
(then moved to Cambridge, MA) and 
the publication Minor Planet 
Circulars, I chose the name “Minor 
Planets Section.” 

Under the old astronomical definition 
of the time (prior to the 2006 IAU 
revision), anything that orbited the 
Sun and was not a comet could 
properly be called a planet – size did 
not matter. (One will note the 

frequent use of the word “planet” in 
early Section papers.)

Shortly after becoming Recorder, I 
decided if we were to stimulate 
member interest, we needed to make 
reports not only in The Strolling 
Astronomer (Journal of the ALPO), 
but also we needed to publish more 
rapidly and frequently in a separately 
subscribed section journal. In the 
latter, expedited appeals for 
observations of unusual minor 
planets, some newly discovered, 
others long lost and just rediscovered, 
could be made and findings reported. 
I chose to call the new journal The 
Minor Planet Bulletin (or “MPB” for 
short). The name and initials did not 
conflict with any existing 
astronomical institution or journal. In 
a letter dated 1973 May 30, a 
subscription to the new MPB was 

offered to ALPO members. In that 
letter, I wrote:

“I take the view that valuable 
scientific work has…and will be done 
by…(1) professional astronomers 
using the facilities of large universities 
and advanced institutes, (2) college 
instructors and their students using 
more modest equipment, but in a 
distinctly disciplined way, and (3) 
well-read and well disciplined 
advanced amateur astronomers, 
using their own equipment, who wish 
to contribute to our knowledge of 
minor planets. While the professional 
astronomers…will probably publish in 
Icarus and similar journals…given the 
limited space available in such 
journals, those in groups 2 and 
3…need more opportunity to report 
and discuss their work.

Publications of observations and 
papers on minor planets by members 
of all three groups will be a major 
task — perhaps in time, the major 
task — of The Minor Planet 
Bulletin. … Highly technical papers 
should continue to be directed toward 
journals like Icarus etc., because of 
their wider readership among 
research astronomers; nevertheless, 
there are many studies which deserve 
publication which do not at present 
get to circulate. At least this is the 
view of the Section Recorder; 
whether this view is correct should be 
discovered in time.”

Volume 1, Number 1, of the MPB 
appeared as a quarterly journal in 
July 1973. Copies of the new journal 
were circulated not only to ALPO 
members, but also to Sky & 
Telescope magazine and to J. U. 
Gunter’s magazine Tonight’s 
Asteroids, where the MPB’s new 
existence was reported and 
recommended to a much wider circle 
of readers.

Prof. Frederick Pilcher at his telescope at the Organ Mesa Observatory where he is cur-
rently engaged in asteroid lightcurve research. Prof. Pilcher was the ALPO Minor Planet
section’s first assistant recorder of the ALPO Minor Planets Section under section founder
Richard G. Hodgson and later went on to become section recorder. The scope is a Meade
14 inch LX200 GPS with a stock Meade fork mount; the CCD is an SBIG STL-1001E.
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In like manner, we freely supplied 
copies to Brian G. Marsden, director 
of the Minor Planet Center (MPC). 
He was always very helpful, 
supplying ephemerides and other 
news for the MPB. On occasion, we 
met in his office in Cambridge, MA. 
From the very beginning, we also 
supplied copies to the Astronomische 
Rechen-Institut in Heidelberg, (then 
West) Germany so that articles they 
deemed important could be entered 
into their definitive Astronomy and 
Astrophysics Abstracts for 
consultation by readers around the 
world. I was determined from the 
start that we do serious, high-quality 
work and that we take ourselves 
seriously. (If you don’t, no one else 
will either!)

Reactions to the first issue of the 
MPB were warm and generous. Dr. 
Joseph Ashbrook, Sky & Telescope 
editor, praised the project, but in a 
kind letter, took exception to my 
suggestion that large asteroids should 
be checked for possible satellites 
when at highly favorable oppositions. 

To him such a search was a waste of 
time since the gravity fields would be 
far too weak to retain them. I 
remained firmly in the “let’s look” 
camp. (From my childhood I had a 
fantasy that minor moons might be 
possible and I was reluctant to give 
up the idea.) Of course the 
incontrovertible discovery of 243 
Ida’s moon (named Dactyl) almost 
two decades later would end the 
matter – even small asteroids can 
have tiny satellites (e.g., 1862 
Apollo)!

Early MPB issues outlined the work 
of the ALPO Minor Planets Section 
which had quickly become an 
exciting community of scholars 
discovering more and more about 
thousands of small worlds, as well as 
discussing new observing tools and 
techniques. 

Occultation opportunities were 
reported at a time when their 
observation had hardly even been 
attempted. Early efforts involving 

Pallas and Vesta were thwarted by 
clouds.

In the first two years of publication, a 
few inter-issue urgent notices were 
circulated:

• The Minor Planet Memo sent to 
all subscribers urging observation 
of a particular object broadly 
around the world – usually involv-
ing requested positional observa-
tions of objects at unusually 
favorable oppositions close at 
hand.

• The Minor Planet Alert sent 
only to subscribers living near a 
particular region – usually near an 
occultation zone. (Narrowing the 
recipients saved postage money.)

In late 1973 and early 1974, a highly 
favorable approach of Amor minor 
planet 887 Alinda focused member 
attention. Positional observations 
improved orbital data and future 
ephemeris predictions. A short article 
from Clark R. Chapman (Chapman 
1974) on “The Impossibility of 
Observing Asteroid Surfaces” 
presented compelling evidence that 
asteroid surface details were too small 
to be photographed or drawn 
through any privately owned 
telescope.

The next issue included a paper 
(Hodgson 1974) which argued that 
Ceres’ density had to be low (<2.0 g/
cm3). This introduced several articles 
on the possible role of water ice in 
asteroid composition. Ceres’ low 
albedo (~0.06) indicated a dark 
surface. Spectral evidence favored 
Ceres having a carbonaceous, 
insulating regolith. The interior might 
or might not have differentiated in its 
early history, but to attain the low 
density, there must be a considerable 
amount of interior water ice. Most 

Prof. Richard P. Binzel, editor of The Minor Planet Bulletin since 1983, with his Criterion
RV-6 purchased circa 1973.
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asteroid scholars very much doubted 
permanent water ice would be stable 
as close to the Sun as Zone II of the 
asteroid belt. William W. Watson 
(Watson 1978) argued alternatively 
that Ceres’ low density might be due 
not to water ice, but to voids in the 
interior rocks. The idea that Ceres 
(and other Zone II asteroids) might 
contain significant amounts of 
interior water ice was strongly 
opposed until hydrated minerals were 
discovered on Ceres in the late 
1970’s. Now in 2012 it has been 
suggested that Ceres may have more 
fresh water than Earth (Wikipedia 
article on Ceres, based in part on 
results of Rivkin et al. 2006). What a 
change!

In the year that followed (1974-1975), 
an increasing number of asteroid scholars 
made contributions to the MPB.

• Prof. Frederick Pilcher, soon to 
become Assistant Recorder and later 
Section Recorder, began to collect 
and analyze positional data submitted 
by Section members. He also began 
his annual listings of minor planets 
that would be at unusually favorable 
oppositions so as to prompt their 
observation.

• Edward Tedesco submitted several 
papers including a major paper “On 
the Brightness of Asteroids” 
(Tedesco 1974).

• Doug Welch, Rick Binzel, and Joe 
Patterson reported on the rotation of 
18 Melpomene (Welch et al. 1974). 
Thus, Rick Binzel, who was among 
the charter members of the ALPO 
Minor Planets Section, formally 
began his long relationship with the 
Minor Planet Bulletin.

• David Dunham wrote notes urging 
occultation observations. 

Many other contributors might be 
mentioned, of course. But most 

importantly, this period saw a surge in 
observer interest.

I can give a little back story on Rick 
Binzel, now MPB editor for the past 30 
years. He was 15 years old and a high 
school student when he observed minor 
planet 18 Melpomene (along with fellow 
high school student Doug Welch under 
the direction of Joseph Patterson, now 
on the faculty of Columbia University). 
Excluding ALPO and asteroid 
conferences, Rick was one of a very few 
MPB subscribers I ever met in person. 
Rick arranged to meet with me on an 
overnight visit while he and Doug Welch 
were traveling cross-country during the 
summer of 1976. (Doug is now an extra-
galactic astronomer and professor at 
McMaster University in Canada.) We 
enjoyed a clear observing night, talking 
about a career for Rick studying 
asteroids. We talked about asteroids 
being an exploding field in astronomy.

I guess it was one of the best sales-
pitches I ever made. That fall, Rick went 
on to Macalester College in St. Paul, 
Minnesota. Four years later, he graduated 
from there majoring in physics-
astronomy. Then he went to the 
University of Texas at Austin for his 
Ph.D., writing his dissertation on asteroid 
rotation properties. Not long after he 
went on to be an assistant professor at 
the Massachusetts Institute of Technology 
(MIT) where he very soon (it seemed to 
me) became a tenured professor of 
Planetary Science.

Special mention should be made of the 
great amateur mathematician-
astronomer Jean Meeus of Belgium, who 
was to bring many European readers to 
our pages. It is a wonder we made any 
contact with him at all! One day as editor 
I received a portion of a mangled, torn 
letter from Europe. It had been lost and 
mangled in the mail but somehow had 
mysteriously found its way to an obscure 
post office in Louisiana. The postmaster 
there could make little of the fragment 
but he did his best. He made out my 
name and the words “Dordt College” so 
he put it in an envelope and mailed it to 

Dordt (here in Sioux Center, Iowa) with 
my name. It was four weeks old by the 
time I received it, but I quickly made 
contact with Meeus. (I was so fearful 
Meeus would be insulted by my 
nonreply!)

He was soon to provide us with articles 
like “Least Distances of Apollo and Amor 
Objects to Planetary Orbits” (Meeus 
1975a) and “Calculation of the 
Magnitude of Asteroids” (Meeus 1975b). 
Jean Meeus also introduced us to the fine 
historical studies on asteroids written in 
French by his friend M. A. Combes of 
Paris. Before long Meeus sent us his 
English translation of the studies for 
publication in the MPB. By 1976 to 
1978, about 30% of MPB articles and 
observational papers were originating in 
Europe. Some contributions were also 
received from Brazil, Argentina, and 
Western Australia.

Observing asteroid occultations became 
an increasingly important venture for 
Section members in the latter half of the 
1970’s. Positional observations of minor 
planets continued and slowly, ephemeris 
errors declined as asteroid orbits 
improved with more frequent 
observations. The quality and capacity of 
computers that generated the 
ephemerides also improved greatly. 
More precise magnitudes for objects 
were published as well. In time, 
positional observations became 
somewhat less important perhaps, but 
there were always new objects to track 
down. Remember, we only knew of 
about 35 Apollo and Amor objects in 
1975, and the first Aten object was 
discovered only in early 1976. Now there 
are thousands!

In 1976, the editor presented a paper at 
Boulder, Colorado (and in the MPB; 
Hodgson 1976) renewing discussion that 
Ceres might contain a considerable 
amount of water ice. The idea was to 
remain a minority view for two or three 
more years, as noted above.

In the late 1970’s, successful 
observations of asteroid occultations of 
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bright distant stars led in some cases to 
disputed evidence of their having 
satellites or binary companions. 
Occultation observations of 532 
Herculina suggesting it had a satellite was 
much disputed in 1978. Debate carried 
over to the Tucson Asteroid Conference 
in early 1979. The issue was not clearly 
settled until 243 Ida was imaged with its 
satellite by the Galileo spacecraft in 
1993. Now we know a great number of 
them.

The work of the ALPO Minor Planets 
Section expanded greatly in the mid- and 
late-1970’s. Small teams of members 
became better organized in their 
specialties.

• Prof. Frederick Pilcher continued 
encouraging favorable opposition 
observing and reported positional 
observations for the Section.

• Alain C. Porter (a young Rhode 
Island observer, went on to be an 
expert on elliptical galaxies before he 
died early of cancer).

• Derek Wallentine (later Wallentin-
sen) encouraged rotation studies 
based on lightcurve observations.

• June LoGuirato supplied historical 
notes of interest.

• Rick Binzel indexed lightcurves 
(Binzel 1979).

• Dr. David Dunham continued 
encouraging occultation observations 
on behalf of the International Occul-
tation Timing Association (IOTA).

• Statistical studies were contributed by 
Keith Peterson and William Nieu-
wenhuis.

With new research tools and techniques 
available for both amateurs and for 
professionals, the “Minor Planet 
Revolution” was well underway by 1981. 
As we all worked together, it was also 
gratifying to see the decades-old gap 
between serious amateur and 

professional astronomers closing steadily, 
an old dream come true.

In the early 1980’s, after a year’s leave 
of absence in the U.S. Virgin Islands 
living with my family on a small sailboat 
under southern stars, the teaching 
demands of the college became 
extremely heavy on me. The two-
semester “Introduction to Astronomy” 
course had over 125 students enrolled. I 
had a load of fours courses each 
semester. I realized I had not enough 
quality time available to edit the MPB. I 
resigned as Section Recorder effective 
1983 January 15 after ten years of 
service.

I was very glad Frederick Pilcher became 
the new (and present) Section Recorder. 
And with no one stepping forward to edit 
the The Minor Planet Bulletin, I 
thought at that time that it would come 
to an end. But then, Rick Binzel came 
forward and offered to do the task. I was 
overjoyed! The dream did not die, and 
what a vehicle for lightcurve and rotation 
analysis the MPB has become! Observing 
teams with participants — both 
professional and serious amateur from all 
over Earth — crowd its pages with 
valuable reports. The topics in today’s 
MPB may not be as diverse as in the 
1970’s, but the quality of the work is 
excellent!

In 1984, the IAU named a Zone I 
asteroid “2873 Binzel” for our present 
MPB editor. At the same time, it named 
“2888 Hodgson” for me. I don’t think 
the Committee noticed it at the time, but 
2873 Binzel has a mean distance of 
2.238 au and 2888 Hodgson has a 
mean distance of 2.257 au, a difference 
of 0.019 au or ~2,842,360 km. This 
distance is not a great one as Solar 
System objects go. Thus, our namesake 
asteroids will be going around the Sun 
fairly much together for tens of millions 
of years. I can’t think of better company!
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Introduction
The introduction of electronic imagers 
has resulted in a significant increase in 
the quality of typical amateur images. 
Several factors influenced this change: 
improved focus ability; rapid exposure 
evaluation and adjustment; increased 
detector sensitivity; and the ability to 
easily select and stack multiple images. 

For several years, my impression has 
been that the quality of amateur images 
now routinely compares favorably with 
the classic, ground-based, professional 
lunar photographic atlases. I’m not 
aware of any professional electronic atlas 
other than those from spacecraft which 
are not directly comparable to ground 
based images.

This article presents a selection of images 
that have been submitted to the ALPO 
Lunar Topographical Studies & Selected 
Areas Program, along with similar 
images from either of two published 
atlases. I have not attempted any kind of 
quantitative comparison, and these 
images are presented here for you to 
compare visually. My impression is that 
the amateur images are at least 
comparable to the atlas images.

The Images
The amateur images included here were 
selected from those images submitted 
within the past year. Several hundred 
images of individual features that include 
fine detail (small craterlets, rilles and 
other small structures) were selected.

The list was then narrowed down by 
selecting several features for which 

multiple images were available. 

Online Readers
Left-click your mouse on the e-mail address in blue text to contact the author of
this article, and selected references also in blue text at the end of this paper for
more information there.

 Feature Story: 

Amateur Lunar Images Compared To 
Classic Photographic Lunar Atlases

Table  1:  Image Data

Figure Observer Date / Time 
(UT) Instrument Colongitude 

(º)

1-a Rik Hill
Tucson, AZ USA

Sept. 4, 2011
02:08

5” f/20 SCT 349

1-b Rik Hill
Tucson AZ USA

Oct. 3, 2012
06:50

8” f/20 Mak-Cass 124

1-b William Dembowski
Windber, PA USA

July 9, 2009
04:06

8” f/10 SCT 111

1-c William Dembowski
Windber, PA USA

June 9, 2011
01:07

9.25” f/10 SCT 2

1-c William Dembowski
Windber, PA USA

Aug. 29, 2012
01:55

9.25” f/10 SCT 55

1-c Orlando Benitez-Sanchez
Canary Islands, Spain

March 11, 2012
00:31

.235 m f30 SCT 26

2-a Damian Peach
Selsey, West Sussex, UK

Sept. 7, 2012
04:00

14” SCT 167

2-b Ed Crandall
Lewisville, NC USA

Nov. 23, 2012
01:14

.110 m f/20 Refrac 25

2-b Rik Hill
Tucson, AZ USA

Oct. 26, 2012
04:53

8” f/20 Mak-Cass 45

2-c Howard Eskildsen
Ocala, FL USA

Aug. 4, 2012
09:38

6” f/16 Refrac 108

3 Jerry Hubbell
Locust Grove, VA USA

Jan. 7, 2012
01:28

.13 m f/30 Refrac 68

3 Rik Hill
Tucson, AZ USA

May 3, 2012
03:53

8” f/20 Mak-Cass 56

3 Rik Hill
Tucson, AZ USA

Oct. 26, 2012
03:47

8” f/20 Mak-Cass 45

4 Michael Sweetman
Tucson, AZ USA

Dec. 31, 2011
02:55

4” f/20 Refrac 13

4 Howard Eskildsen
Ocala, FL USA

Nov. 22, 2012
01:43

6” f/16 Refrac 346

5 Howard Eskildsen
Ocala, FL USA

Jan. 17, 2013
00:19

6” f/16 Refrac 334

5 Rik Hill
Tucson, AZ USA

Nov. 30, 2012
05:30

8” f/20 Mak-Cass 111
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Final selection was made by viewing the 
images on a computer screen. A few 
images were rejected because the lighting 
conditions were not similar to any of the 
available atlas images. 

Since this is a qualitative selection, I may 
have missed some excellent images, but I 
believe these images represent average 
or better-than-average images. 

Five well-known lunar craters and their 
surroundings are represented: Atlas 
(Figure 1), Clavius (Figure 2), Gassendi 
(Figure 3), Janssen (Figure 4), and 
Petavius (Figure 5).

To avoid any possibility of introducing 
artifacts due to interpolation, images 
were deliberately not re-sized, so the 
scale of the individual images varies. 
Details of the images used are listed in 
Table 1.

Comparison images were selected from 
either of two atlases, the Photographic 
Lunar Atlas (Kuiper et al 1960, 
abbreviated here as PLA) or the 
Consolidated Lunar Atlas (Kuiper et al 
1967, abbreviated here as CLA). Both 
are photographic atlases, although the 
PLA comprises print copies of the 
photographs, whereas the CLA was 
issued as photographic prints. 
Photographic copies of the CLA are 
fairly rare, since only a limited number 
were produced, but a digital version of 
the CLA is available from the Lunar & 
Planetary Institute (see references). 

The PLA images shown here were 
produced by scanning sections of the 
printed sheets on a flatbed scanner at 
200 dpi. This is sufficient resolution to 
show the rectangular printing grid so 
nothing is gained by scanning at higher 
resolution. The text that accompanies 
the PLA states that the prints retain all 
the detail of the original photographs. 

CLA images were extracted from the 
digital version.

The PLA combined the best existing 
photographs from several major 
observatories. Lick, Mt. Wilson and 
Yerkes are represented among the 
images used here. 

The CLA is a later supplement to the 
PLA. Most of the images in it were taken 
at the Catalina Observatory of the 
University of Arizona or the U.S. Naval 
Observatory Flagstaff station, although a 
few existing images from other 
observatories were included. With one 
exception, the images used here were 
taken at the Catalina Observatory. That 
exception is a Lick Observatory plate 
which was also used for the PLA sheet 
A6-a (the CLA version looks better). 
Details of the images used are listed in 
Tables 2 & 3.

Discussion
The atlases include multiple images of 
most features, taken under different 
lighting conditions. The comparison 
images were chosen to match the solar 
colongitude as closely as possible. A few 
amateur images were rejected because 
the closest image in the atlases was 
visibly mismatched in lighting so that 
comparison was difficult. Colongitude for 
each image is listed in the appropriate 
table. 

As could be expected, the photometric 
accuracy of the amateur images is 
noticeably better than the atlas images. 
This is mainly a result of the wider 
dynamic range and linearity of electronic 
detectors compared to photographic 
emulsions. If we restrict the comparison 
to the areas with proper exposure on the 
photographs, there doesn’t appear to be 
much difference. The photographs have 
more areas that are over- or under-
exposed.

When we look at spatial resolution, 
things get more complicated. As a 
general comment, I would say that 
typically, the resolution is similar in the 
professional and amateur images. The 

Table  2: Consolidated Lunar Atlas Image Data

Sheet # Observatory Date/Time (UT) Colongitude (º)

F21 Catalina May 2, 1966 / 04:06 52.6

F3 Lick June 3, 1938 / 04:00 328.7

G8 Catalina April 27, 1966 / 03:06 351.1

H7 Catalina January 20, 1967 / 01:52 18.5

H8 Catalina January 10, 1966 / 09:46 131

H16 Catalina January 22, 1967 / 02:54 43.6

Table  3: Photographic Lunar Atlas Image Data

Sheet # Observatory Date/Time (UT) Colongitude (º)

A6-b Yerkes July 22, 1959 / 09:23 113.1

B2-a Yerkes April 14, 1959 / 00:43 339.6

B2-b Yerkes February 25, 1959 / 07:24 118.0

B2-c Lick January 17, 1946 / 07:51 82.2

D8-a Mt. Wilson September 15, 1919 / 13:38 172.3

D8-c Lick January 17, 1946 / 07:51 82.2
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best amateur resolution seems to exceed 
that of the atlas images, but since the 
atlas images were selected to match the 
subjects of the amateur images, the best 
may not be represented. A reasonable 
assessment seems to be that amateurs 
today are routinely producing images 
that are comparable in quality to 
professional, ground-based, images.

While these results are based entirely on 
lunar imaging, there’s no apparent 
reason that this kind of results should not 
also apply to imaging other solar system 
objects. There’s an additional aspect to 
amateur imaging which consistently 

exceeds professional capability, that’s 
time. Amateurs can image frequently, 
over extended time periods without the 
constraints of competing for telescope 
time and routinely producing publishable 
results. Even spacecraft, which can make 
detailed observations not possible from 
the ground, have a finite lifetime, and 
often are constrained to specific 
observing conditions (e.g., Sun angle).
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Figure 1-a. Crater Atlas. Left: PLA sheet B2-a. Right: Rik Hill, September 4, 2011.
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Figure 1-b. Crater Atlas. Upper left: PLA sheet B2-b. Right: Rik Hill, October 3, 2012. Lower left: William Dembowski, July 9, 2009. Lower 
right: Orlando Benitez-Sanchez, March 11, 2012.
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Figure 1-c. Crater Atlas. Upper left: PLA sheet B2-c. Upper right: William Dembowski, June 9, 2011. Lower left: William Dembowski, 
August 29, 2012.
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Figure 2-a. Crater Clavius. Left: PLA sheet D8-a. Right: Damian Peach, September 7, 2012.

Figure 2-b. Crater Clavius. Upper left: CLA sheet H7. Upper right: Ed Crandall November 23, 2012. Lower left: CLA sheet H16. Lower right: 
Rik Hill October 26, 2012.
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Figure 2-c. Crater Clavius. Left: PLA sheet D8-c. Upper right: Howard Eskildsen, August 4, 2012. Lower right: CLA sheet H8.
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Figure 3. Crater Gassendi. Upper left: CLA sheet F21. Upper right: Jerry Hubbell, January 6, 2012. Lower left: Rik Hill, May 3, 2012. Lower 
right: Rik Hill, October 26, 2012.
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Figure 4. Crater Janssen. Upper left: CLA sheet G8. Lower left: Howard Eskildsen, November 22, 2012. Lower right: Michael Sweetman, 
December 31, 2011.
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Figure 5. Crater Petavius. Upper left: CLA sheet F3. Upper right: Howard Eskildsen, January 17, 2013. Lower left: PLA sheet A6-b. Lower 
right: Rik Hill, November 30, 2012.
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33156

• Associate Director; Ken Poshedly, 1741 
Bruckner Ct., Snellville, GA 30078-2784

• Member of the Board; Mike D. 
Reynolds, Dean of Mathematics & 
Natural Sciences, Florida State College, 
3939 Roosevelt Blvd, F-112b, 
Jacksonville, FL 32205

• Member of the Board; Richard W. 
Schmude, Jr., 109 Tyus St., Barnesville, 
GA 30204

• Member of the Board; John E. Westfall, 
P.O. Box 2447, Antioch, CA 94531-2447 

• Member of the Board, Secretary/
Treasurer; Matthew Will, P.O. Box 
13456, Springfield, IL 62791-3456

• Founder/Director Emeritus; Walter H. 
Haas, 4885 Poose Creek Road, Las 
Cruces, NM 88011

***********************

Publications Staff
http://www.alpo-astronomy.org 

Publisher & Editor-in-Chief
• Ken Poshedly (all papers, submissions, 

etc); 1741 Bruckner Ct., Snellville, GA 
30078-2784

Book Review Editor
• Robert A. Garfinkle, F.R.A.S., 32924 

Monrovia St., Union City, CA 94587-
5433

***********************

Interest Sections
Computing Section
http://www.alpo-astronomy.org/computing
• Coordinator; Larry Owens, 4225 Park 

Brooke Trace, Alpharetta, GA 30022

Historical Section
http://www.alpo-astronomy.org/main/
hist.html
• Coordinator; Richard Baum, 25 

Whitchurch Rd., Chester, CH3 5QA, 
United Kingdom

• Assistant Coordinator; Thomas A. 
Dobbins, 10029 Colonial Country Club 
Blvd., Fort Myers, FL 33919

Lunar & Planetary Training 
Section 
http://www.alpo-astronomy/training
• Coordinator; Timothy J. Robertson, 195 

Tierra Rejada Rd., #148, Simi Valley, 
CA 93065

Website
http://www.alpo-astronomy.org/
• Webmaster; Larry Owens, 4225 Park 

Brooke Trace, Alpharetta, GA 30022
• Assistant Webmaster; Jonathan D. 

Slaton, P. O. Box 496, Mansfield, MO. 
65704

Youth Section
http://www.cometman.net/youth
• Coordinator; Timothy J. Robertson,195 

Tierra Rejada Rd., #148, Simi Valley, 
CA 93065

***********************

Observing Sections
Solar Section
http://www.alpo-astronomy.org/solar
• Coordinator (including all submissions, 

photo, sketches, filtergrams); Kim Hay, 
76 Colebrook Rd, RR #1,Yarker, ON, 
K0K 3N0 Canada

• Assistant Coordinator; Brad Timerson 
(e-mail contact only; see listing in ALPO 
Staff E-mail Directory on page 53) 

• Assistant Coordinator & Archivist; 
Jamey Jenkins, 308 West First Street, 
Homer, Illinois 61849

• Scientific Advisor; Richard Hill, Lunar 
and Planetary Laboratory, University of 
Arizona, Tucson, AZ 85721 

Mercury Section
http://www.alpo-astronomy.org/Mercury
• Coordinator; Frank J. Melillo, 14 Glen-

Hollow Dr., E-#16, Holtsville, NY 11742

Venus Section 
http://www.alpo-astronomy.org/venus
• Coordinator; Julius L. Benton, Jr., 

Associates in Astronomy, P.O. Box 
30545, Wilmington Island, Savannah, 
GA 31410

Mercury/Venus Transit Section
http://www.alpo-astronomy.org/transit
• Coordinator; John E. Westfall, P.O. Box 

2447, Antioch, CA 94531-2447

Lunar Section
Lunar Topographical Studies 
Program
 http://moon.scopesandscapes.com/alpo-
topo

Smart-Impact Webpage
 http://www.zone-vx.com/alpo
-smartimpact.html
The Lunar Observer
http://moon.scopesandscapes.com/tlo.pdf

Lunar Selected Areas Program
http://moon.scopesandscapes.com/alpo-
sap.html
Banded Craters Program
http://moon.scopesandscapes.com/alpo-
bcp.htm
• Coordinator; Wayne Bailey, 

17 Autumn Lane, Sewell, NJ 08080
• Assistant Coordinator; William 

Dembowski, 219 Old Bedford Pike, 
Windber, PA 15963

Lunar Meteoritic Impacts Search 
Program
http://www.alpo-astronomy.org/lunar/
lunimpacts.htm
• Coordinator; Brian Cudnik, 11851 Leaf 

Oak Drive, Houston, TX 77065

Lunar Transient Phenomena
http://www.alpo-astronomy.org/lunar/
LTP.html; also http://www.LTPresearch.org
• Coordinator; Dr. Anthony Charles Cook, 

Institute of Mathematical and Physical 
Sciences, University of Aberystwyth, 
Penglais, Aberystwyth, Ceredigion. 
SY23 3BZ, United Kingdom

• Assistant Coordinator; David O. Darling, 
416 West Wilson St., Sun Prairie, WI 
53590-2114
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Mars Section
http://www.alpo-astronomy.org/Mars
• Coordinator; Roger J. Venable, MD, 

3405 Woodstone Pl., Augusta, GA 
30909-1844

• Assistant Coordinator (CCD/Video 
imaging and specific correspondence 
with CCD/Video imaging); Donald C. 
Parker, 12911 Lerida Street, Coral 
Gables, FL 33156

• Assistant Coordinator (photometry and 
polarimetry); Richard W. Schmude, Jr., 
109 Tyus St., Barnesville, GA 30204

• Assistant Coordinator; Jim Melka, 
14176 Trailtop Dr., Chesterfield, MO 
63017

Minor Planets Section
http://www.alpo-astronomy.org/minor
• Coordinator; Frederick Pilcher, 4438 

Organ Mesa Loop, Las Cruces, NM 
88011

• Assistant Coordinator; Lawrence S. 
Garrett, 206 River Road, Fairfax, VT 
05454

• Scientific Advisor: Alan W. Harris, Space 
Science Institute, Boulder, CO

• Scientific Advisor; Dr. Petr Pravec, 
Ondrejov Observatory, Czech Republic

• Asteroid Photometry Coordinator; Brian 
D. Warner, Palmer Divide Observatory, 
17995 Bakers Farm Rd., Colorado 
Springs, CO 80908

Jupiter Section
http://www.alpo-astronomy.org/jupiter 
• Coordinator (Section); Richard W. 

Schmude Jr., 109 Tyus St., Barnesville, 
GA 30204

• Assistant Coordinator (Section); Ed 
Grafton, 15411 Greenleaf Lane, 
Houston, TX 77062

• Assistant Coordinator & Scientific 
Advisor; Sanjay Limaye, University of 
Wisconsin, Space Science and 
Engineering Center, Atmospheric 
Oceanic and Space Science Bldg. 1017, 
1225 W. Dayton St., Madison, WI 53706

• Assistant Coordinator, Transit Timings; 
John McAnally, 2124 Wooded Acres, 
Waco, TX 76710

• Assistant Coordinator, Newsletter; Craig 
MacDougal, 821 Settlers Road, Tampa, 
FL 33613

• Scientific Advisor; Prof. A. Sanchez-
Lavega, Dpto. Fisica Aplicada I, E.T.S. 
Ingenieros, Alda. Urquijo s/n, 48013, 
Bilbao, Spain

• Assistant Coordinator/Program 
Coordinator, Galilean Satellites 
Eclipses; John E. Westfall, P.O. Box 
2447, Antioch, CA 94531-2447

Saturn Section
http://www.alpo-astronomy.org/saturn
• Coordinator; Julius L. Benton, Jr., 

Associates in Astronomy, P.O. Box 
30545, Wilmington Island, Savannah, 
GA 31410

Remote Planets Section
http://www.alpo-astronomy.org/remote
• Coordinator; Richard W. Schmude, Jr., 

109 Tyus St., Barnesville, GA 30204

Comets Section
http://www.alpo-astronomy.org/comet
• Coordinator; Gary Kronk, St.Louis, MO
• Acting Assistant Coordinator; Carl 

Hergenrother, University of Arizona 
Lunar and Planetary Laboratory

Meteors Section
http://www.alpo-astronomy.org/meteor
• Coordinator; Robert D. Lunsford, 1828 

Cobblecreek St., Chula Vista, CA 
91913-3917

• Assistant Coordinator; Robin Gray, P.O. 
Box 547, Winnemuca, NV 89446

Meteorites Section
http://www.alpo-astronomy.org/meteorite
• Coordinator; Dolores Hill, Lunar and 

Planetary Laboratory, University of 
Arizona, Tucson, AZ 85721

Eclipse Section
http://www.alpo-astronomy.org/eclipse
• Coordinator; Mike D. Reynolds, Dean of 

Mathematics & Natural Sciences, 
Florida State College, 3939 Roosevelt 
Blvd, F-112b, Jacksonville, FL 32205

***********************

ALPO Publications
The Monograph Series
http://www.alpo-astronomy.org/publications/
Monographs page.html

ALPO monographs are publications that 
we believe will appeal to our members, 
but which are too lengthy for publication 

in The Strolling Astronomer. All are 
available online as a pdf files. NONE are 
available any longer in hard copy 
format.

There is NO CHARGE for any of the 
ALPO monographs.

• Monograph No. 1. Proceedings of the 
43rd Convention of the Association of 
Lunar and Planetary Observers. Las 
Cruces, New Mexico, August 4-7, 1993. 
77 pages. File size approx. 5.2 mb.

• Monograph No. 2. Proceedings of the 
44th Convention of the Association of 
Lunar and Planetary Observers. 
Greenville, South Carolina, June 15-18, 
1994. 52 pages. File size approx. 6.0 
mb.

• Monograph No. 3. H.P. Wilkins 300-
inch Moon Map. 3rd Edition (1951). 
Available as one comprehensive file 
(approx. 48 megabytes) or five section 
files (Part 1, 11.6 megabytes; Part 2, 
11.7 megabytes; Part 3, 10.2 
megabytes; Part 4, 7.8 megabytes; Part 
5, 6.5 mb)

• Monograph No. 4. Proceedings of the 
45th Convention of the Association of 
Lunar and Planetary Observers. 
Wichita, Kansas, August 1-5, 1995.127 
pages. Hard copy $17 for the United 
States, Canada, and Mexico; $26 
elsewhere. File size approx. 2.6 mb.

• Monograph No. 5. Astronomical and 
Physical Observations of the Axis of 
Rotation and the Topography of the 
Planet Mars. First Memoir; 1877-1878. 
By Giovanni Virginio Schiaparelli, 
translated by William Sheehan. 59 
pages. Hard copy $10 for the United 
States, Canada, and Mexico; $15 
elsewhere. File size approx. 2.6 mb.

• Monograph No. 6. Proceedings of the 
47th Convention of the Association of 
Lunar and Planetary Observers, 
Tucson, Arizona, October 19-21, 
1996.20 pages. Hard copy $3 for the 
United States, Canada, and Mexico; $4 
elsewhere.File size approx. 2.6 mb.

• Monograph No. 7. Proceedings of the 
48th Convention of the Association of 
Lunar and Planetary Observers. Las 
Cruces, New Mexico, June 25-29, 
1997.76 pages. Hard copy $12 for the 
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Bailey, W .................... wayne.bailey@alpo-astronomy.org
Benton, J.L. ...........................................jlbaina@msn.com
Benton, J.L.................................. jbenton55@comcast.net
Baum, R.......................................... richard@take27.co.uk
Cook, A. ........................... tony.cook@alpo-astronomy.org
Cudnik, B........................................ cudnik@sbcglobal.net
Darling, D.O................................... DOD121252@aol.com
Dembowski, W. ........................ dembowski@zone-vx.com
Dobbins, Tom ...............................tomdobbins@gmail.com
Garfinkle, R.A. ...................................ragarf@earthlink.net
Garrett, L.S. .................................... atticaowl@yahoo.com
Grafton, E. .............................................ed@egrafton.com
Gray, R. ...............................sevenvalleysent@yahoo.com
Haas, W.H. ........................................haasw@agavue.com
Harris, A.W. .......................... awharris@spacescience.org
Hay, K. ........................................... kim@starlightcascade.ca
Hergenrother, C. ......................... chergen@lpl.arizona.edu
Hill, D. .............................................dhill@lpl.arizona.edu
Hill, R................................................rhill@lpl.arizona.edu
Jenkins, J. ........................................ jenkinsjl@yahoo.com
Kronk, G..................................kronk@cometography.com

Larson, S. .................................... slarson@lpl.arizona.edu
Limaye, S. .....................................sanjayl@ssec.wisc.edu
Lunsford, R.D. ............................... lunro.imo.usa@cox.net
MacDougal, C................................. macdouc@verizon.net
McAnally, J. .....................................CPAJohnM@aol.com
Melillo, F............................................... frankj12@aol.com
Melka, J. ........................................... jtmelka@yahoo.com
Owens, L........................larry.owens@alpo-astronomy.org
Parker, D.C.................................. park3232@bellsouth.net
Pilcher, F. ................................................... pilcher@ic.edu
Poshedly, K. ................ken.poshedly@alpo-astronomy.org
Pravec, P............................................ppravec@asu.cas.cz
Reynolds, M. ................................. m.d.reynolds@fscj.edu
Robertson, T.J. .........................cometman@cometman.net
Sanchez-Lavega, A................. wupsalaa@bicc00.bi.ehu.es
Schmude, R.W. .......................schmude@gordonstate.edu
Slaton, J.D. ..............................................jd@justfurfun.org
Timerson, B. ............................ btimerson@rochester.rr.com
Venable, R.J.......................................... rjvmd@hughes.net
Warner, B.D...................brian@MinorPlanetObserver.com
Westfall, J.E.............................. johnwestfall@comcast.net
Will, M. ..............................matt.will@alpo-astronomy.org 

ALPO Staff E-mail Directory
Online readers please note: Items in blue text in the ALPO Staff E-mail Directory above are links to e-mail addresses. Left-click your 
mouse on the names in blue text to open your own e-mail program with a blank e-mail preaddressed to the person you chose. Your 
Internet connection MUST be ON for this feature to work.

United States, Canada, and Mexico; $16 
elsewhere.File size approx. 2.6 mb.

• Monograph No. 8. Proceedings of the 
49th Convention of the Association of 
Lunar and Planetary Observers. Atlanta, 
Georgia, July 9-11,1998.122 pages. 
Hard copy $17 for the United States, 
Canada, and Mexico; $26 
elsewhere.File size approx. 2.6 mb.

• Monograph Number 9. Does Anything 
Ever Happen on the Moon? By Walter 
H. Haas. Reprint of 1942 article. 54 
pages.Hard copy $6 for the United 
States, Canada, and Mexico; $8 
elsewhere.File size approx. 2.6 mb.

• Monograph Number 10. Observing 
and Understanding Uranus, Neptune 
and Pluto. By Richard W. Schmude, Jr. 
31 pages. File size approx. 2.6 mb.

• Monograph No. 11. The Charte des 
Gebirge des Mondes (Chart of the 

Mountains of the Moon) by J. F. Julius 
Schmidt, this monograph edited by John 
Westfall. Nine files including an 
accompanying guidebook in German. 
Note files sizes: 
Schmidt0001.pdf, approx. 20.1 mb; 
Schmidt0204.pdf, approx. 32.6 mb; 
Schmidt0507.pdf, approx. 32.1 mb; 
Schmidt0810.pdf, approx. 31.1 mb; 
Schmidt1113.pdf, approx. 22.7 mb; 
Schmidt1416.pdf, approx. 28.2 mb; 
Schmidt1719.pdf, approx. 22.2 mb; 
Schmidt2022.pdf, approx. 21.1 mb;
Schmidt2325.pdf, approx. 22.9 mb; 
SchmidtGuide.pdf,approx. 10.2 mb

ALPO Observing Section
Publications

Order the following directly from the 
appropriate ALPO section coordinators; 
use the address in the listings pages 
which appeared earlier in this booklet 
unless another address is given.

• Solar: Guidelines for the Observation of 
White Light Solar Phenomena, 
Guidelines for the Observing 
Monochromatic Solar Phenomena plus 
various drawing and report forms 
available for free as pdf file downloads 
at http://www.alpo-astronomy.org/
solarblog. 

• Lunar & Planetary Training Section: 
The Novice Observers Handbook $15. 
An introductory text to the training 
program. Includes directions for 
recording lunar and planetary 
observations, useful exercises for 
determining observational parameters, 
and observing forms. Available as pdf 
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file via e-mail or send check or money 
order payable to Timothy J. Robertson, 
195 Tierra Rejada Rd., #148, Simi 
Valley, CA 93065; e-mail 
cometman@cometman.net.

• Lunar (Bailey): (1) The ALPO Lunar 
Selected Areas Program ($17.50). 
Includes full set of observing forms for 
the assigned or chosen lunar area or 
feature, along with a copy of the Lunar 
Selected Areas Program Manual. (2) 
observing forms, free at http://
moon.scopesandscapes.com/alpo-
sap.html, or $10 for a packet of forms by 
regular mail. Specify Lunar Forms. 
NOTE: Observers who wish to make 
copies of the observing forms may 
instead send a SASE for a copy of 
forms available for each program. 
Authorization to duplicate forms is given 
only for the purpose of recording and 
submitting observations to the ALPO 
lunar SAP section. Observers should 
make copies using high-quality paper.

• Lunar: The Lunar Observer, official 
newsletter of the ALPO Lunar Section, 
published monthly. Free at http://
moon.scopesandscapes.com/tlo.pdf or 
$1.25 per hard copy: send SASE with 
payment (check or money order) to: 
Wayne Bailey, 17 Autumn Lane, Sewell, 
NJ 08080.

• Lunar (Jamieson): Lunar Observer's 
Tool Kit, price $50, is a computer 
program designed to aid lunar 
observers at all levels to plan, make, 
and record their observations. This 
popular program was first written in 
1985 for the Commodore 64 and ported 
to DOS around 1990. Those familiar 
with the old DOS version will find most 
of the same tools in this new Windows 
version, plus many new ones. A 
complete list of these tools includes 
Dome Table View and Maintenance, 
Dome Observation Scheduling, 
Archiving Your Dome Observations, 
Lunar Feature Table View and 
Maintenance, Schedule General Lunar 
Observations, Lunar Heights and 
Depths, Solar Altitude and Azimuth, 
Lunar Ephemeris, Lunar Longitude and 
Latitude to Xi and Eta, Lunar Xi and Eta 
to Longitude and Latitude, Lunar Atlas 
Referencing, JALPO and Selenology 
Bibliography, Minimum System 
Requirements, Lunar and Planetary 

Links, and Lunar Observer's ToolKit 
Help and Library. Some of the program's 
options include predicting when a lunar 
feature will be illuminated in a certain 
way, what features from a collection of 
features will be under a given range of 
illumination, physical ephemeris 
information, mountain height 
computation, coordinate conversion, 
and browsing of the software's included 
database of over 6,000 lunar features. 
Contact
 harry@persoftware.com

• Venus (Benton): Introductory 
information for observing Venus, 
including observing forms, can be 
downloaded for free as pdf files at http://
www.alpo-astronomy.org/venus. The 
ALPO Venus Handbook with observing 
forms included is available as the ALPO 
Venus Kit for $17.50 U.S., and may be 
obtained by sending a check or money 
order made payable to “Julius L. 
Benton” for delivery in approximately 7 
to 10 days for U.S. mailings. The ALPO 
Venus Handbook may also be obtained 
for $10 as a pdf file by contacting the 
ALPO Venus Section. All foreign orders 
should include $5 additional for postage 
and handling; p/h is included in price for 
domestic orders. NOTE: Observers who 
wish to make copies of the observing 
forms may instead send a SASE for a 
copy of forms available for each 
program. Authorization to duplicate 
forms is given only for the purpose of 
recording and submitting observations 
to the ALPO Venus section. Observers 
should make copies using high-quality 
paper.

• Mars: (1) ALPO Mars Observers 
Handbook, send check or money order 
for $15 per book (postage and handling 
included) to Astronomical League 
Sales, 9201 Ward Parkway, Suite 100, 
Kansas City, MO 64114; phone 816-
DEEP-SKY (816-333-7759); e-mail 
leaguesales@astroleague.org. (2) 
Observing Forms; send SASE to obtain 
one form for you to copy; otherwise 
send $3.60 to obtain 25 copies (send 
and make checks payable to “Deborah 
Hines”, see address under “Mars 
Section”).

• Minor Planets (Derald D. Nye): The 
Minor Planet Bulletin. Published 
quarterly; free at http://

www.minorplanetobserver.com/mpb/
default.htm. Paper copies available only 
to libraries and special institutions at 
$24 per year via regular mail in the U.S., 
Mexico and Canada, and $34 per year 
elsewhere (airmail only). Send check or 
money order payable to “Minor Planet 
Bulletin”, c/o Derald D. Nye, 10385 East 
Observatory Dr., Corona de Tucson, AZ 
8564I-2309.

• Jupiter: (1) Jupiter Observer’s 
Handbook, $15 from the Astronomical 
League Sales, 9201 Ward Parkway, 
Suite 100, Kansas City, MO 64114; 
phone 816-DEEP-SKY (816-333-7759); 
e-mail leaguesales@astroleague.org. 
(2) Jupiter, the ALPO section newsletter, 
available online only via the ALPO 
website at http://mysite.verizon.net/
macdouc/alpo/jovenews.htm; (3) J-Net, 
the ALPO Jupiter Section e-mail 
network; send an e-mail message to 
Craig MacDougal. (4) Timing the 
Eclipses of Jupiter’s Galilean Satellites 
free at http://www.alpo-astronomy.org/
jupiter/GaliInstr.pdf, report form online at 
http://www.alpo-astronomy.org/jupiter/
GaliForm.pdf; send SASE to John 
Westfall for observing kit and report 
form via regular mail. (5) Jupiter 
Observer’s Startup Kit, $3 from Richard 
Schmude, Jupiter Section coordinator.

• Saturn (Benton): Introductory 
information for observing Saturn, 
including observing forms and 
ephemerides, can be downloaded for 
free as pdf files at http://www.alpo-
astronomy.org/saturn; or if printed 
material is preferred, the ALPO Saturn 
Kit (introductory brochure and a set of 
observing forms) is available for $10 
U.S. by sending a check or money order 
made payable to “Julius L. Benton” for 
delivery in approximately 7 to 10 days 
for U.S. mailings. The former ALPO 
Saturn Handbook was replaced in 2006 
by Saturn and How to Observe It (by J. 
Benton); it can be obtained from book 
sellers such as Amazon.com. NOTE: 
Observers who wish to make copies of 
the observing forms may instead send a 
SASE for a copy of forms available for 
each program. Authorization to 
duplicate forms is given only for the 
purpose of recording and submitting 
observations to the ALPO Saturn 
Section.
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• Meteors: (1) The ALPO Guide to 
Watching Meteors (pamphlet). $4 per 
copy (includes postage & handling); 
send check or money order to 
Astronomical League Sales, 9201 Ward 
Parkway, Suite 100, Kansas City, MO 
64114; phone 816-DEEP-SKY (816-
333-7759); e-mail leaguesales@
astroleague.org. (2) The ALPO Meteors 
Section Newsletter, free (except 
postage), published quarterly (March, 
June, September, and December). 
Send check or money order for first 
class postage to cover desired number 
of issues to Robert D. Lunsford, 1828 
Cobblecreek St., Chula Vista, CA 
91913-3917.

Other ALPO Publications
Checks must be in U.S. funds, payable 
to an American bank with bank routing 
number.

• An Introductory Bibliography for 
Solar System Observers. No charge. 
Four-page list of books and magazines 
about Solar System objects and how to 
observe them. The current edition was 
updated in October 1998. Send self-
addressed stamped envelope with 
request to current ALPO Membership 

Secretary (Matt Will).

• ALPO Membership Directory. 
Provided only to ALPO board and staff 
members. Contact current ALPO 
membership secretary/treasurer (Matt 
Will).

Back Issues of 
The Strolling Astronomer 
• Download JALPO43-1 thru the latest 

current issue as a pdf file from the 
ALPO website at http://www.alpo-
astronomy.org/djalpo (free; most recent 
issues are password-protected, contact 
ALPO membership secretary Matt Will 
for password info). 

Many of the hard-copy back issues 
listed below are almost out of stock and  
there is no guarantee of availability. 
Issues will be sold on a first-come, first-
served basis. Back issues are $4 each, 
and $5 for the current issue. We can 
arrange discounts on orders of more 
than $30. Order directly from Secretary/
Treasurer “Matthew Will” (see address 
under “Board of Directors,”):

$4 each: 
Vol. 7 (1953), No.10
Vol. 8 (1954), Nos. 7-8
Vol. 11 (1957), Nos. 11-12
Vol. 21 (1968-69), Nos. 3-4 and 7-8
Vol. 23 (1971-72), Nos. 7-8 and 9-10
Vol. 25 (1974-76), Nos. 1-2, 3-4, and 11-12
Vol. 26 (1976-77), Nos. 3-4 and 11-12
Vol. 27 (1977-79), Nos. 3-4 and 7-8
Vol. 31 (1985-86), Nos. 9-10
Vol. 32 (1987-88), Nos. 11-12
Vol. 33 (1989), Nos. 7-9
Vol. 34 (1990), No. 2
Vol. 37 (1993-94), No. 1
Vol. 38 (1994-96), Nos. 1 and 3
Vol. 39 (1996-97), No. 1
Vol. 42 (2000-01), Nos. 1, 3 and 4
Vol. 43 (2001-02), Nos. 1, 2, 3 and 4
Vol. 44 (2002), Nos. 1, 2, 3 and 4
Vol. 45 (2003), Nos. 1, 2 and 3 (no issue 4)
Vol. 46 (2004), Nos. 1, 2, 3 and 4
Vol. 47 (2005), Nos. 1, 2, 3 and 4
Vol. 48 (2006), Nos. 1, 2, 3 and 4
Vol. 49 (2007), Nos. 1, 2, 3 and 4
Vol. 50 (2008), Nos. 1, 2, 3 and 4
Vol. 51 (2009), Nos. 1, 2, 3 and 4
Vol. 52 (2010), Nos. 1, 2, 3 and 4
Vol. 53 (2011), Nos. 1, 2, 3 and 4
Vol. 54 (2012), Nos. 1, 2, 3 and 4
Vol. 55 (2013), No. 1

$5 each:
Vol. 55 (2013), No. 2 (current issue)

Summer Skies, Southern Hospitality
July 24–27, 2013 — Atlanta, Georgia
www.alcon2013.astroleague.org
Location: Fernbank Science Center Hosts: Atlanta Astronomy
Club, Astronomical League along with the Association of Lunar
and Planetary Observers (ALPO)
Accommodations: Emory Conference Center and Hotel
(800-933-6679) 8 Star BQ 8 Evening shows with Ziess
Mark V projector 8 Talks in 70-foot planetarium 8 Vendor displays
Speakers: Charles Wood, Selenologist, Creator of the Lunar 100 • Dr. Harold

McAlister, Director of the Center for High Angular Resolution Astronomy, Director of the Mount Wilson
Institute • Tim Puckett, Puckett Observatory, World Supernovae Search • Chris Hetlage, Deerlick
Astronomy Village, a dark sky community • Ken Poshedly, Associate Executive Director of ALPO
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OF LUNAR & PLANETARY OBSERVERS (ALPO)
   The Association of Lunar & Planetary Observers (ALPO) was founded by Walter H. Haas in 1947, and incorporated in 1990, as 
a medium for advancing and conducting astronomical work by both professional and amateur astronomers who share an interest in 
Solar System observations. We welcome and provide services for all individuals interested in lunar and planetary astronomy. For
the novice observer, the ALPO is a place to learn and to enhance observational techniques. For the advanced amateur astronomer,
it is a place where one's work will count and be used for future research purposes. For the professional astronomer, it is a resource
where group studies or systematic observing patrols add to the advancement of astronomy. 
   Our Association is an international group of students that study the Sun, Moon, planets, asteroids, meteors, meteorites and com-
ets. Our goals are to stimulate, coordinate, and generally promote the study of these bodies using methods and instruments that are 
available within the communities of both amateur and professional astronomers. We hold a conference each summer, usually in 
conjunction with other astronomical groups. 
   We have “sections” for the observation of all the types of bodies found in our Solar System. Section coordinators collect and
study submitted observations, correspond with observers, encourage beginners, and contribute reports to our quarterly Journal at
appropriate intervals. Each section coordinator can supply observing forms and other instructional material to assist in your tele-
scopic work. You are encouraged to correspond with the coordinators in whose projects you are interested. Coordinators can be 
contacted either via e-mail (available on our website) or at their postal mail addresses listed in our Journal. Members and all inter-
ested persons are encouraged to visit our website at http://www.alpo-astronomy.org. Our activities are on a volunteer basis, and 
each member can do as much or as little as he or she wishes. Of course, the ALPO gains in stature and in importance in proportion
to how much and also how well each member contributes through his or her participation. 
   Our work is coordinated by means of our periodical, The Strolling Astronomer, also called the Journal of the Assn. of Lunar & 
Planetary Observers, which is published seasonally. Membership dues include a subscription to our Journal. Two versions of our 
ALPO are distributed — a hardcopy (paper) version and an online (digital) version in “portable document format” (pdf) at consid-
erably reduced cost.

   Subscription rates and terms are listed below (effective January 1, 2012). 

   We heartily invite you to join the ALPO and look forward to hearing from you.

•..$US12 – 4 issues of the digital Journal only, all countries, e-mail address required
•..$US20 – 8 issues of the digital Journal only, all countries, e-mail address required
•..$US33 – 4 issues of the paper Journal only, US, Mexico and Canada
•..$US60 – 8 issues of the paper Journal only, US, Mexico and Canada
•..$US40 – 4 issues of the paper Journal only, all other countries
•..$US74 – 8 issues of the paper Journal only, all other countries
•..$US65 – Sustaining Member level, 4 issues of the digital and paper Journal, all countries
•..$US130 – Sponsoring Member level, 4 issues of the digital and paper Journal, all countries

   For your convenience, you may join online via the via the Internet or by completing the form at the bottom of this page.

   To join or renew online, simply left-click on this Astronomical League web page:
http://www.astroleague.org/store/index.php?main_page=product_info&cPath=10&products_id=39

Afterwards, e-mail the ALPO membership secretary at will008@attglobal.net with your name, address, the type of membership 
and amount paid. 

   If using the form below, please make payment by check or money order, payable (through a U.S. bank and encoded with U.S. 
standard banking numbers) to “ALPO” There is a 20-percent surcharge on all memberships obtained through subscription agencies 
or which require an invoice. Send to: ALPO Membership Secretary, P.O. Box 13456, Springfield, Illinois 62791-3456 USA. 

Please Print: 
Name________________________________________________________________________________________ 
Street Address________________________________________________________________________________ 
____________________________________________________________________________________________ 
City, State, ZIP _______________________________________________________________________________ 
E-mail Address________________________________________________________________________________ 
Phone Number________________________________________________________________________________ 
Please share your observing interests with the ALPO by entering the appropriate codes on the blank line below. 
Interest_______________________________________________________________________________________ 

Interest Abbreviations 
0 = Sun  1 = Mercury  2 = Venus  3 = Moon  4 = Mars  5 = Jupiter  6 = Saturn  7 = Uranus  8 = Neptune  9 = Pluto   A = Asteroids  C = Comets  D 
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= CCD Imaging  E = Eclipses & Transits  H = History  I = Instruments  M = Meteors & Meteorites  P = Photography  R = Radio Astronomy   S = 
Computing & Astronomical Software  T = Tutoring & Training Program (including Youth)



ALCon 2012 info

July 24-27, 2013 • Atlanta, Georgia
Summer Skies, Southern Hospitality

Excursions around Atlanta
Agnes Scott College Bradley Observatory
• Friday night’s Star BQ
• Delafield Planetarium
• 30 inch Lewis H. Beck telescope

Atlanta Astronomy Club’s Vila
Rica Observatory

• Full size roll-off roof observatory
• 20 inch Newtonian reflector

Location: Fernbank Science Center
Host Organizations: Atlanta Astronomy Club, Astronomical League
Partnering Organization: Association of Lunar and Planetary
Observers (ALPO) • This year, ALPO presentations will be
mainstreamed with League talks

Accommodations...
Emory Conference Center Hotel
• Shuttle service between hotel and presentations at Fernbank

Science Center, and Agnes Scott College Bradley Observatory
for those without transportation

• Be sure to ask for the Astronomical League rate.
1-800-933-6679, emoryconferencecente-px.trvlclick.com

• Saturday night’s Awards Banquet

Primary Venue: Fernbank Science Center
• Talks held in 70ft planetarium
• Evening shows with Zeiss Mark V projector

coupled with various special effects projector
• 0.9 meter Cassegrain reflector

in the Ralph Buice
Memorial Observatory

• Vendor displays

Atlanta Attractions
World of Coca-Cola
Georgia Aquarium
Zoo Atlanta
Inside CNN
Atlanta Botanical Garden
Olympic Games venues

Check www.astroleague.org
for more information

as it becomes available.



Sky & Telescope
Call toll free 888-253-0230    |    Order Today!    |    www.ShopatSky.com

Sky & Telescope, the Essential Magazine of Astronomy, has produced a 

beautiful new globe of the Moon. Unlike previous Moon globes, which were 

based on artistic renderings of the lunar surface, the new globe is a mosaic 

of digital photos of the Moon taken in high resolution by NASA’s Lunar 

Reconnaissance Orbiter under consistent illumination conditions. The globe 

shows the Moon’s surface in glorious detail, and how the near side 

actually appears when viewed through a telescope. The globe

includes 850 labels that identify major basins (maria), craters, 

mountain ranges, valleys, and the landing sites of all the Apollo 

missions and robotic lunar landers.s

Explore the Moon
With our brand new moon globe!

$99.95   |   Item # MOONGLB
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Summer Skies, Southern Hospitality
July 24-27, 2013 • Atlanta, Georgia

Other ALCon 2013 Excursions
Agnes Scott College Bradley
Observatory
• Friday night’s Star BQ
• Delafield Planetarium
• 30-inch Lewis H. Beck

telescope
• Atlanta Astronomy Club’s

Villa Rica Observatory; Full size roll-off
roof observatory 20-inch Newtonian reflector

• Deerlick Astronomy Village

Location: Fernbank Science Center
Host Organizations: Atlanta Astronomy Club, Astronomical League
Partnering Organization: Association of Lunar and Planetary
Observers (ALPO) • This year, ALPO presentations will be
mainstreamed with League talks

Accommodations...
Emory Conference Center Hotel
• Shuttle service between hotel and presentations at Fernbank

Science Center and Agnes Scott College Bradley Observatory
for those without transportation

• Be sure to ask for the Astronomical League rate.
1-800-933-6679, emoryconferencecente-px.trvlclick.com

• Saturday night’s Awards Banquet

Primary Venue: Fernbank Science Center
• Talks held in 70 foot planetarium
• Evening shows with Zeiss Mark V projector

coupled with various special effects projector
• 0.9 meter Cassegrain reflector in the Ralph

Buice Memorial Observatory
• Vendor displays

Atlanta Attractions
• World of Coca-Cola
• Georgia Aquarium
• Zoo Atlanta
• Inside CNN
• Atlanta Botanical Garden
• Olympic Games venues

Check www.ALCon2013.astroleague.org
for more information as it becomes available.

Conference Speakers...
Chris Hetlage, Deerlick Astronomy Village,

a distinctive dark sky community.
Tim Puckett, Supernovae Research

Saturday night’s Awards Banquet Keynote Speaker:
Charles Wood, Sky and Telescope Lunar 100 creator

Star-B-Que, Friday, July 26, Agnes Scott College Bradley Observatory:
Bradley Observatory Tour; 30-inch Beck Cassegrain; Planetarium Presentation
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ALCon 2013 Registration
Information–July 24-27, 2013
Mail completed form with your check made payable
to ALConExpo 2013 to:
Astronomical League, ALCon 2013 Registration,
9201 Ward Parkway, Suite 100, Kansas City, MO 64114

Please use one form for each attendee. One check is
acceptable for your group. You may also register online at
www.alcon2013.astroleague.org and make remittance
with PayPal.

First Name: Last Name:

Name and Title for ID badge:

E-mail address:

Mailing Address:

Address, Line 2 (if needed):

City, State or Province and ZIP or Postal Code:

Country: ALPO member?

Daytime phone number: Alternate phone number:

Astronomical Club, Society, or Organization Affiliation:

Early Registration Fees (after July 8, add $20)
Please check each item you wish to include in your
registration and enter the amount in the box on right. Amount

Total Enclosed:

You may make your room reservations at the Emory
Conference Center Hotel by calling 800-933-6679. Be sure to
ask for the Astronomical League ALCon 2013 special rate
before the room block is fully booked. Free parking and free
internet.

Boxed Lunches:
Choice of Ham and Swiss, Turkey and Cheddar, or Mediterranean
Veggie sandwiches with a pickle spear, a half-sized Jumbo Cookie,
chips, and water bottle: $9. Check one for each day.
Wednesday: Ham and Swiss ❑ ; Turkey and Cheddar ❑ ;
or Mediterranean Veggie ❑
Thursday: Ham and Swiss ❑ ; Turkey and Cheddar ❑ ;
or Mediterranean Veggie ❑
Friday: Ham and Swiss ❑ ; Turkey and Cheddar ❑ ;
or Mediterranean Veggie ❑  ................................................

Friday night Star-B-Que (Please select one)
Pan Roasted Chicken Breast with mushroom ragout $32 ❑
Tender Beef Brisket with a caramelized onion jus $37 ❑
Grilled Eggplant Steak with chick peas and feta cheese $32 ❑ ....

Shuttle from Emory Conference Center Hotel and
Agnes Scott College Bradley Observatory: $15 ...............

Saturday night banquet :
1. Vegetarian: Gnocchi with pesto cream, olive oil poached
tomatoes, grilled zucchini and shiitake mushrooms: $45 ❑
2. Pan seared sage and garlic infused chicken breast served
with red onion marmalade on creamy polenta: $45 ❑
3. Grilled bourbon glazed boneless pork loin with
mustard braised greens and smoked cheddar
mashed potatoes: $45 ❑  Please select one ....................
ALCon merchandise
Silk-screened T-shirt, White ❑ ; or Royal Blue ❑
S❑  M❑  L❑ XL❑ XXL❑ XXXL❑ : $20
Embroidered polo shirt, White ❑ ; or Royal Blue ❑
Mens: S❑  M❑  L❑ XL❑ XXL❑ XXXL❑ : $25
Womens: S❑  M❑  L❑ XL❑ XXL❑ XXXL❑ : $25 ..........

Couples 2 or 3 day registration: $75 .......................

Single day registration: $35 ....................................

Individual 2 or 3 day registration: $50 ....................

Help the League help amateur astronomy by
making a tax deductible donation ..................................The organizers reserve the right to make such changes to the

program and speakers as may be necessary due to conditions
outside of their control.

Shuttle bus from Emory Conference Center Hotel and the
Fernbank Science Center (for those needing transportation),
8:15 a.m. to 11:15 a.m. and 2 p.m. to 5 p.m.
$20  Wednesday ❑  $20 Thursday ❑   $20 Friday ❑ .......

Students: $20 ...........................................................
Children younger than 15 years of age accompanying adults registering: free

Shuttle bus to Star-B-Que $15  ....................................
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