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Abstracts
This paper describes the detected flashes, and 

objects in transit across the moon, during a sur-
vey carried out from August 7 2008 to August 12 
2008. The transit of the ISS and of the space debris 
1C DEB (1999-025-AHJ) was recorded. Current 
techniques and methodologies for acquisition of 
the AVI films and identification of the satellites in 
transit across the moon are presented.

1. Origin and Interpretation of Detected Flashes
Lunar flashes can be caused spuriously by a 

number of factors including camera noise, cosmic 
rays, glints coming from space debris and satellites, 
and terrestrial meteorites with trajectories toward 
the observer. The possibility that a recorded flash is 
due to camera noise or a cosmic ray can be elimi-
nated by either slightly defocusing the image to be 
recorded or by using a Hartmann mask. Cosmic 
rays and camera noise produce single pixel aber-
rations and defocusing an image spreads the light 
from a genuine impact flash over a larger area. 
For this reason the acquired video clips during the 
survey (cfr. Section 2) were slightly defocused. A 
lunar flash will be consequently defocused and will 
become a disk of comparable diameter. Defocusing 
will have no consequences on the images of spuri-
ous flashes, which will remain limited to 1 single 
pixel, thus allowing them to be distinguished from 
stars and lunar flashes of impact origin (Fig.1). 
A star or impact flash viewed through a telescope 
with a Hartmann mask will produce a triplet image 
when slightly out of focus. Camera noise and cos-
mic rays will not produce a triplet image. Glints off 
of satellites and space debris can be excluded by 
their motion during the acquired frames.

2. Instrument and Method
During the Perseid shower, some AVI videos 

were recorded from Rome (observatory located 
at longitude 12.56076° E and latitude 41.94195° 

N, elevation 25 meters above the sea level). The 
coordinates of the observatory were determined 
using more than 100 map projections, including 
WGS84. The AVI were taken using a 13 cm f/6 
TMB refractor and a Lumenera LU 075M camera 
set to 30 fps at a gamma of 1.0, gain of 14.00 and 
exposure times of 30 msec. The Lumenera camera, 
with an imaging array of 640 x 480 pixels, was 
used at prime focus with an IR-blocking filter. The 
time was synchronized with US PA ntp-2.ece.cmu.
edu.

LTVT software by Mosher and Bondo (2006) 
was used for lunar reference. The lunar quadrant 
for the acquisition of the video clips was the north-
northwest region. Initially, the lunar terminator, 
correctly exposed, was positioned in a horizontal 
plane with north to the right and east at the top. 
The images were slightly out of focus for the rea-
son explained in section 1. During the survey, car-
ried out from 7 August 2008 to 12 August 2008, a 
total of 50 video clips, each approximately 1 Gb 
long, were recorded in AVI format.

The video clips were viewed in slow motion 
and also with manual frame stepping using the 
program VirtualDub. Each clip was then analyzed 
using Lunarscan 1.3, a freeware program for lunar 
meteorite impact analysis written by Peter Gural. 
The identified flashes and/or objects were extracted 
from the AVI film and saved as single frames in 
BMP format. An animated GIF in slow motion 
was then created using Photoshop Image Ready. 
A delay was assigned to each frame and a looping 
was specified so that the animation runs continu-
ously. 

The synchronization for timing was checked 
daily using a GPS satellite signal with a difference 
of 0.002 sec. and a delay of 0.156 sec.

3. Result and discussion
In this session, the detected flashes and the tran-

sit of two identified objects will be examined .
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3.1. Several bright flashes were recorded during 
the survey (Fig. 1). 

They are interpreted as spurious flashes either 
because of the presence of faint satellite flashes, 
recorded in a single frame and having a dimension 
of a single pixel, or because of the presence of a 
single sharp pixel in a single frame. Moreover, in 
spite of having blurred the image during the acqui-

sition, these flashes 
are very sharp and 
cover a single pixel 
in the image which 
differs from the broad 
PSF expected from 
a real impact. These 
flashes are therefore 
presumed to be a cos-
mic ray (Fig.2). 

On August, 9, 2008 
a contemporaneous 
and independent ses-
sion was organized 
from the Observatory 
in Rome (Raffaello 
Lena, Italy) and 
the Observatory in 
Alexandroupolis 
(George Tarsoudis, 
Greece). Lunar 
flashes having the 
signature of spuri-
ous cosmic rays were 
not confirmed from 
simultaneous records 

(Fig.3) suggesting their spurious nature. No flash 
attributable to a possible lunar impact was detected 
in all acquired AVI films. 

3.2 Transit across the moon
Standard orbital two-line elements (TLEs) of 

10000 artificial objects (satellites and space debris) 
were examined. Simulation of their transit was per-
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Figure 1: Pixel 
distribution for a 
Star (HR 5499) and 
a cosmic ray (single 
pixel). Images taken 
during the survey are 
slightly out of focus. 
Test carried out for a 
calibration with three 
Stars. August 8, 2008.



formed using the software Orbitron by Stoff. The objects appeared 
trailed and their presence was detected in several frames and in dif-
ferent positions; this rules out cosmic rays and camera noise. The 
service offered by Calsky (Arnold Barmettler) was also used to 
search for possible transits of any of these objects across the lunar 
disk with the predicted times for the transits. The generated map 
(Barmettler A. CalSky www.CalSky.com) was then compared with 
the location of the detected objects in the original AVI film. The 
location of the objects in transit across the lunar surface was deter-
mined by superimposing the extracted single frame onto the lunar 
terminator which had been correctly exposed before each observing 
session. It permitted the identification of lunar features nearby. The 
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Figure 2: A classic cosmic ray signature, detected on August 7, 
2008 at 19:00:49.4 UT. Original photo on top, enlargement and 
profile of the flash on bottom.
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Figure 3: Another classic cosmic 
ray signature. The flash (top, 
Alexandroupolis Greece) was not 
confirmed by simultaneous record 
acquired during independent 
session from separate location 
(bottom, Rome Italy).

superimposed map was created using 
PhotoShop. Moreover the position 
angle (PA) was measured. 

3.2.1 Detection of the International 
Space Station (ISS) in transit across 
the moon

In the video VB22, taken on August 
8, 2008, a bright, elongated object 
passed across the moon, over the 
terminator, from east to west. It was 
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detected at 19:09:57.4 UT. The transit in the record-
ed lunar field had a duration of 0.4 seconds (GIF 
animation and Fig.4).

GIF animation available at: http://digidownload.
libero.it/gibbidomine/streak55.gif

The moon had an angular diameter of 1791.5 
arc seconds and was at a distance of 397157.77 km 
from the Earth, at an altitude of 18.80° above the 
horizon with an azimuth of 214.99°. 

At the time of this AVI film, the International 

Space Station (ISS) crossed the moon as deter-
mined from the predicted transit released by 
Calsky.com and Orbitron software. The track, 
computed using the best available TLE, is shown 
in Fig.5. The calculation is very sensitive to site 
coordinates, so it is important to have an accuracy 
of 100 m or better. The predictions are in good 
agreement with the measured values, with an excel-
lent superimposition of the corresponding track. 
The difference between predicted and measured 
time was 0.4 sec. Note that an error bar cannot be 
given since the original available TLEs do not give 

any information about accuracy. It 
was predicted an angular velocity of 
26.1’ sec-1 and a distance separat-
ing the ISS from the observatory of 
959.7 km.

3.2.2 Detection of the space debris 
FENGYUN 1C DEB in transit 
across the moon

In the video VB19, taken on 
same date as the ISS transit, a bright 
flash appeared trailed for three 
frames from west to east. It was 
detected in frame 168 at 19:05:06.2 
UT . The first flash (2 pixels in size) 
is located at centroid X 418 Y 168 
in frame 168 and in the next frame 
169 (separation of 1/30 sec) is 
detectable at centroid X 418 Y 278, 
with a track across the Y axis. In 
the third frame, 170, a faint flash is 
detectable at centroid X 429 Y 410, 
which could also be a random noise 
peak. An animation in slow motion 
shows the track (GIF animation and 
Fig 6).

GIF animation available at: 
http://digilander.libero.it/ 

gibbidomine/rg4.gif

Figure 4 (and preceding GIF 
animation): Transit of the ISS
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Using the best TLEs it was determined that 
object FENGYUN 1C DEB (1999-025-AHJ) 
passed very close to the flash location. FENGYUN 
1C DEB (1999-025-AHJ) is debris from the 
intercepted Chinese satellite. The extent of the 
debris cloud created by the destruction of the 
Fengyun-1C meteorological satellite on January 11, 
2007 as part of an ASAT test by a Chinese ballistic 
interceptor is becoming more apparent as routine 
and special radar observations of the fragments 
provide more data. The very large number of debris 
from Fengyun-1C extends from 200 km to 4000 km 
in altitude, with the highest concentration near the 
break-up altitude of approximately 850 km. 

The difference between predicted and measured 
time was 3 sec and a slight parallel shift of the pre-
dicted track can be expected. The direction of the 
track, from west to east, was the same as the pre-
dicted tracking by Calsky. It was reported as having 

an angular velocity of 15.0’ sec-1 and a distance 
from the observatory of 1377.9 km. Hence the 
debris (1999-025-AHJ) is the most plausible source 
for the trailed flashes detected. 

Future work (in progress) will include an exten-
sion of the analysis about the detected object. Such 
studies will help gain more detailed insight into the 
set-up for detection of satellites and space debris in 
transit across the moon.
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Figure 5: Track 
of the ISS. In red 
is shown the pre-
dicted position, 
as a circle, of 
the ISS. In green 
is shown the 
detected satellite 
during the ses-
sion carried out 
on August 8 2008. 
The map in the 
first layer is from 
Calsky (Arnold 
Barmettler www.
CalSky.com)
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Figures 6 a,b,c (this page), and d (next page) and 
preceding GIF animation: the track of the object 
across the moon
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Big Changes For The American Lunar Society
After many years 

of service to the ALS, 
Eric Douglass is 
stepping down as an 
officer. Hopefully, this 
will provide him with 
increased opportunity to 
write for Selenology and 
other journals. Thank 
you Eric for all that you 
have done.

New officers for 
the American Lunar 
Society:

President: Steve Boint
Vice President: Francis Graham

Treasurer: Andrew Martin
(Andrew is also in charge of membership renewal)

and for Selenology,  
the editors remain:

Steve Boint
Raffaello Lena

Selenology now 
has a web presence! 
eSelenology, which will 
provide opportunity 
for the readership 
to interact with the 
articles. Check it out 
at: http://eselenology.
offworldventures.com/

Many thanks to Russ Wheeler who broached 
the subject and waited patiently while the officers 
deliberated and deliberated and deliberated. Russ 
provides and maintains the page. 
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Sacrobosco by Rik Hill, Jim Loudon Observatory, Tucson, AZ.  2008 02 13 0200UT. C14 + 1.6x Barlow. 
UV/IR blocking filter. Seeing 7/10. Camera: SPC900NC. 150/1500 images. AVI data taken with IRIS and 
processe with Registax, GIMP and iMerge.

The Photography of Rik Hill
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(Bottom) Torricelli by Rik 
Hill, Jim Loudon Observatory, 
Tucson, AZ.  2008 08 20 
0648UT. C14 + 2x Barlow. 
UV/IR blocking filter. Seeing 
8/10. Camera: SPC900NC.  
200/2000 images.

(Top) Sabine & Ritter by Rik 
Hill, Jim Loudon Observatory, 
Tucson, AZ. 2008 06 10 
0322UT.  C14 + 2x Barlow. 
UV/IR blocking filter. Seeing 
8/10. Camera: SPC900NC. 
200/2000 images.
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My first observation was the May 15th, 
1957 transit of Mercury as a schoolboy in 
a two room schoolhouse in rural Oakland 
County, Michigan. I observed through the 
1960s, first with the ubiquitous standard 2.4" 
refractor (Tasco) and later with an RV-6 I 
bought with money earned mowing lawns 
and washing cars.  Using Patrick Moore’s 
Amateur Astronomer book series and several 
other books, I began by exploring the solar 
system in my light polluted skies in then 
(by the mid-1960s) suburban Detroit. I 
occasionally attended evening astronomy 
classes at Cranbrook Institute of Science. 
But I did not have good grades in school 
because I spent all my study time with Sky 
& Telescope or girls instead of my school 
studies. So I was drafted very quickly after 
graduation and instead joined the Navy.  I was a 
radar tech, but was frequently called up by the 
navigators to help identify stars for sextant fixes. 
(This is what we did before GPS!) 

After the Navy I became engaged to a woman 
with little appreciation for astronomy. To 
accommodate her growing distaste for my telescope 
and the time I spent with it, I sold the RV-6 to a 
high school girl that lived in my neighborhood and 
bought a smaller one for myself. The young girl 
and her friend called on me to help them start an 
astronomy club at their school, the same high school 
I attended. Eventually the engagement was broken 
off and a year and a half later I married the girl 
that bought my old ‘scope. That was 34 years ago. 
We’re still married and I am committed to a lifetime 
maintenance contract on the RV-6! 

I joined the ALPO and AAVSO in 1975 and have 
been active, to some degree,  in both organizations 
since. That same year my wife and I founded (along 
with another person) The Sunset Astronomical 
Society in Midland, Michigan.  It is still going 
strong today. 

In 1979, I was hired by Warner & Swasey Obs. 
(Case Western Reserve Univ.) to operate their 

Burrell Schmidt telescope being moved from 
Cleveland, Ohio to Kitt Peak. I worked there for 
12 years until the grant was terminated. Two years 
after moving to Tucson, my wife landed a postion 
at Lunar & Planetary Lab.  (Univ. of Arizona) as a 
meteoriticist.  During that time Walter Haas asked 
me to found the Solar Section, which I did. (See 
history of ALPOSS on the Solar Section main 
page.)   

In 1992, when the W&S Nat’l Science 
Foundation grant failed to get renewed I began 
work with the Planetary Atmospheres and Planetary 
Occultations groups here at the Lunar & Planetary 
Lab. In the former group I had an opportunity to 
study the lunar atmosphere. It is a mildly amusing 
fact that the entire lunar atmosphere reduced to STP 
would only weigh a couple kilos!

That job lost its funding in Dec. 1999 at which 
time I was picked up by Steve Larson for work in 
the Catalina Sky Survey, a Near Earth Asteroid 
search project, where I am still working today. 

My original interest in the moon was revived 
with the advent of first video cameras and digital 
capture software and now with webcams. I am 
hoping the future holds a DMK camera for me! 

Autobiographical Note From Richard “Rik” Hill
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Observing the Moon: A Guide for Beginners by a Beginner
By Andrew Martin SFO

So it’s your first time looking at the moon. If you 
are like me you are just a beginner and have a small 
telescope (something less than 6 inches). But that’s 
okay because the moon is an easy large target with 
numerous features seen even at low magnification 
in light polluted skies. Many features are so large 
they can be seen by the naked eye. Below are some 
helpful hints and tips I wished I had known when I 
first began spending time with the moon.
A map noting the various features is indispensable. 
There are some good maps you can purchase and 
various online maps and catalogs are available for 
free. I identify 
features by using 
online resources 
and find it less 
expensive. 
However, it does 
require a comput-
er and the ability 
to make printouts 
for the night. Be 
aware that no 
map notes all the 
visible features. 
This is why you 
will have to use a 
mix of resources. 
The “Digital 
Lunar Orbiter 
Photographic 
Atlas of the 
Moon” is my 
end-all for fea-
ture maps online. 
A great paper 
atlas is “Atlas of 
the Moon” by 
Antonin Rukl. 
Westfall’s atlas 
provides great 
images that close-
ly mirror those 

seen through small telescopes, but its reliance upon 
colongitude for organization can be confusing. 
Hatfield’s atlas provides views of each lunar area 
under multiple lighting conditions which is very 
helpful.

For structured observations and a good way to 
gain more lunar knowledge I found the American 
Lunar Society (ALS) and their Lunar Study and 
Observing Certificate program helpful. These kinds 
of programs are great for beginners. Aside from the 
ALS, the Astronomical League has an observing 
list on their website at “astroleague.org/al/obsclubs/

lunar/lunar2.
html” (accessed 
5/16/08), but 
you have to be 
a member to get 
this award. Chuck 
Wood’s Lunar 
100 is also a great 
list of objects on 
the moon, and 
some clubs have 
created observ-
ing lists based 
on it. His list can 
be found at the 
website “the-
moon.wikispaces.
com/Lunar+100” 
(accessed 
5/16/08).

You should 
also plan to be a 
reader of lunar 
studies. Part of 
the ALS program 
requires a read-
ing on geological 
processes. The 
PDF version of 
this article con-
tains a book list 

Andrew Martin SFO lives with his wife of ten years, Anna, and 
his three children in Rockville, Maryland (77° 8’21” W, 39° 
4’52” S) outside of the nation’s capital. He is a professed Secular 
Franciscan and started in the hobby as a youth when he got a 
department store telescope. He never lost interest in astronomy, 
but only in the last two years has he returned to observing when 
he was given a 102mm Celestron C4-R as a father’s day gift and 
fell in love with Sister Moon. He is a recent member of the ALS 
and has been awarded Lunar Study and Observing Certificate.
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(All were available through my local library.) from 
which I was able to do further reading. I found 
“The Once and Future Moon” by Paul Spudis a 
great supplement to the article. The book also 
helped me understand more about the specific geo-
logical details (be warned though it does get pretty 
detailed in geological terminology). The book con-
tains some dated materials about future lunar explo-
ration.

Another thing you will need is an astronomy 
computer program which can predict the position 
of the moon in the sky. Sky and Telescope has an 
online version, but a lot of telescopes come with 
such programs. My 4 inch Celestron did and it 
works great predicting the moon’s position. (It 

even comes with a printable calendar showing the 
phases and the rising and setting times.) Knowing 
the phases is important when you are looking for 
features best seen around the terminator like lunar 
domes. You will also begin to realize that waxing 
moon is typically in the late afternoon to late at 
night, and the waning moon is in the late evening to 
early morning hours. 

Another useful item is a website providing hour-
ly weather and seeing predictions. I actually use 
two websites for this function, one for the normal 
hourly weather and an online sky chart for the see-
ing and transparency. I could use one, but the hour-
ly weather has a 10 day predictor which allows me 
to plan for the future whereas the sky chart doesn’t.
A couple of equipment tools I recommend are some 
filters and a 90 degree Amici Erecting/Correcting 
diagonal. Filters do seem to help cut down the glare 
when the moon is bright, but to me they don’t let 
you see any more detailed features. A #38A dark 
blue filter is great during those times when the 
moon is near full. You can use the classic moon fil-
ter, but it does turn the moon a greenish yellow. A 
#82A light blue filter works well when the moon is 
not as full. A variable polarizing filter which allows 
adjustment of the amount of polarization is an 
excellent choice since it adjusts brightness to such a 
degree that areas of full sunlight and the terminator 
can be fully observed with the same filter.

Although it is said more glass cuts down the 
amount of light, I got tired of the reversed image of 
the moon. So I invested in a good Amici Erecting/
Correcting diagonal. The general rule is the more 
you pay the better the quality. I figured the moon is 
such a bright target that any light loss is too small 
to notice with the human eye, but it can be noticed 
by cameras. So if you go into lunar photography, 
using a diagonal will cause detail to be lost. 
You need a notebook or sketch pad if you wish to 
draw the moon. You can also use a clipboard and 
some loose leaf paper to make quick notes and 
drawings of what you see, and then transfer it later 
to the sketch pad. It all depends upon how much 
time you have for observing. I tend to sketch more 
than write. Doing the ALS project, I found myself 
sketching with more purpose because I was draw-
ing specific targets. I also wrote more about my 

Fig.1: Dec. 21st 2007, 02:51:06 UT. 102mm 
Celestron 4C-R. f/10. GTO 32mm plus GTO x2 
Barlow (62.5x magnification). Clavis and small 
internal craterlets.
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observations.
For those who want to be more scientific about 

things, a good list of what one should report 
(although I must confess it is not my style) is the 
following:

Location of observer (latitude and longitude)
Name of feature being observed
Date and time (in UT usually) of the observation.

Why UT? UT or Universal Time (formally 
known as Greenwich Mean Time, GMT) 
is the accepted method of expressing time 
with astronomical measurements. It elimi-
nates any potential confusion associated with 
local standard and daylight savings time. It is 
very helpful to others when reviewing your 
work. Although my personal logs are usually 
expressed in local time because I don’t own a 
clock set to UT, when I submit anything offi-
cially the time must be converted
Size and type of telescope used (when I sub-
mitted for my certificate I provided all these 
details- although normally its not needed for 
each observation unless you have multiple 
telescopes or you plan to submit)

Orientation of image (North/South - East/West- if 
the image is reversed or not)

Seeing either on a scale of 1 to 10 (1-Worst 10-
Best) or similar scale of bad to very good.

Transparency using a similar scale to Seeing. 
(My personal measurement of seeing and 
transparency would come from how high of 
a magnification I was able to obtain. If I was 
able to use the maximum magnification and 
make out details both seeing and transparency 
conditions were great for me).

Magnification and filters used (although I found 
it easier to note the mm size of the eyepiece 
used).

Equipment employed for photos and electronic 
images.

For those of us who like to draw, all I can say 
is practice. I have and still practice drawing lunar 
objects by printing out photos from the Digital 
Lunar Obiter Photographic Atlas and drawing them 
at lunch time. But to be honest any lunar picture 
will do. You could experiment with different types 

of pencils (as in harder and softer pencil leads) for 
the shadows.

One thing that has helped me is to look at the 
image in terms of light and dark areas. Then I make 
a rough sketch on a separate piece of paper before 
transferring it to a sketch pad. My rough sketch 
marks the positions and shadows of the objects 
being seen. It provides the template for a better 
sketch. Later when I transfer it to my sketch pad I 
add in details I recall or wrote down. I guess one 
could look at a photo as a reference (the best refer-
ence would be a photo you took yourself), but then 
the shadowing wouldn’t be correct for what you 
observed.

Of course one could be a little abstract about 

Fig. 2: Dec. 25th 2007, 02:51:06 UT. 102mm 
Celestron 4C-R. f/10. GTO 9mm plus GTO x2 
Barlow (222x magnification). Petavius with rimae.
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the image details so long as it conveys what you 
were seeing that night. How detailed you want your 
drawing is really up to you the artist. 
When it came to the actual observing I would gen-
erally start with a low magnification and then cen-
ter the region I was after and step up the magnifica-
tion using smaller lenses or typically a 2x Barlow 
lens. Depending upon 
the seeing and transpar-
ency conditions, many 
times I found 62.5 to 
100 times magnifica-
tion to be just as good 
at seeing details as 222 
times (the maximum 
useful magnification of 
my telescope). 

Stretch your attention 
span— some details 
take time to either see 
or locate. The mind has 
a tendency to play tricks 
as it tries to make sense 
of what the eyes are 
seeing and many times I 
find myself staring into 
the eyepiece for nearly 
an hour before a fea-
ture become apparent. 
Clavius crater is a good 
example. Many times I 
would be looking for the 
crater and knew it was right where I was looking 
but it only would become apparent after I looked 
away and then looked again. 

Lastly you need patience and perseverance 
for the long-haul in order to experience repeated 
nights of observation. One should plan to set aside 
time. In theory you could see all the features in 
the ALS program in a month but this is only true 
if you: 1) don’t have a life, and 2) live in a place 
with no weather. In reality you should be prepared 
to set aside a couple or more months. And don’t 
feel rushed because the moon really isn’t going 
anywhere and more pressing things of life usually 
come first. This can be a real problem when the 
feature you need to see is only visible during a spe-

cific phase of the moon and it’s the same night as 
your daughter’s school play. But like I said, there 
will be another month or year so don’t worry too 
much about it. It is an unwritten rule in my house 
that I need to give my wife advance notice that I 
plan to do some sort of observation and that she 
agrees to the time. Of course, you could make this 

a family activity as well 
and it’s a great way 
to get one’s children 
involved in amateur 
astronomy.

I hope this article 
has been helpful, and 
remember to have fun 
with your observing. 
Aethrae (Latin for 
“clear skies”).

Helpful Websites
Below are some web-

sites I have found very 
useful for observing. All 
have been accessed as 
of May 16, 2008.

Online Lunar  
Maps & Info

Below are my favor-
ite links for online lunar 
maps. 

Selenographia - the 
Inconstant Moon Atlas- www.inconstantmoon.com/
atlas.htm (be warned it is not easy to print maps 
from this site although it has great pictures and 
unusual maps—like a gravity map)

The Full Moon Atlas- www.lunarrepublic.com/
atlas/index.shtml

Digital Lunar Orbiter Photographic Atlas of the 
Moon- www.lpi.usra.edu/resources/lunar_orbiter/ 
(This is a great resource, but be warned there are 
many images of particular objects and it takes time to 
sift through them to find the one that works for you)

Lunar Domes Chart- www.glrgroup.org/domes/
lunardomes.htm (The GLR Group or Geological 
Lunar Research Group founded in 1997 is a free 
and international group dedicated to lunar studies.)

Fig. 3: April 15th 2008, 23:07:07 UT. 102mm 
Celestron 4C-R. f/10. GTO 9mm plus GTO x2 
Barlow (222x magnification). Goldschmidt and 
Anaxgoris.
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The Moon-Wiki- the-moon.wikispaces.com/
Introduction (great for looking up specific craters)

USGS Map-a-Planet- www.mapaplanet.org/
explorer/moon.html (This site has a lot of cool 
maps and other images. Some are very technical.)

Online Lunar Viewers
These are more viewers than true maps, but they 

help in looking at a large area of the moon.
Earth and Moon Viewer- www.fourmilab.ch/

earthview/vplanet.html
Google Moon- www.google.com/moon/

Moon Phase Calendars
These links are great for determining phase of 

the moon if you don’t have software that tells you 
the current phase.

Current Moon Phase- www.calculatorcat.com/
moon_phases/phasenow.php

StarDate Online Moon Phase 
Calculator- stardate.org/nightsky/
moon/

Star Charts, Weather and Time
Sky and Telescope Interactive 

Sky Chart: skychart.skytonight.com/
observing/skychart/skychart.asp

Skymaps.com - Publication 
Quality Sky Maps & Star Charts- 
www.skymaps.com/

Clear Sky Chart Homepage- 
cleardarksky.com/csk/

The Weather Channel- www.
weather.com/

US Time Zone Conversions into 
UT- tycho.usno.navy.mil/zones.html

Misc
Lunar Observing List Serve- 

tech.groups.yahoo.com/group/
lunar-observing/

Latin Dictionary and Grammar 
Aid- archives.nd.edu/latgramm.
htm (I have included this link for 
those who want to know more 
of the Latin meanings of object 
names).

Helpful Books
Grego, Peter. Moon Observer’s Guide. Buffalo 

NY: Firefly Books, 2004.
Wood, Charles A. The Modern Moon: A Personal 

View. Cambridge MA: Sky Publishing, 2004.
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Fig. 4: May 7th, 2008, 00:04:07 UT. 102mm Celestron 4C-R. f/10. 
GTO 32mm plus GTO x2 Barlow (62.5x magnification). Terminus 
view from Fernius to Langrenus.




