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Appendix: Facts About Lunar Map Pro™

This seems like the appropriate time to provide you with some technical information about your
Lunar Map Pro™ software. We trust that some of you may consider it to be of value.

The vector (graphic) maps were developed with RITI’s “state-of-the-art” GIS mapping software.
Vector maps produce clean lines, and can withstand extensive enlargement, without exhibiting loss
of resolution. The photographic (raster) maps were created from NASA Clementine Data that
RITI reprocessed, enhanced, and converted into an Orthographic Projection. Raster Maps are
aesthetically pleasing, and provide a more realistic representation of the lunar surface. Our
proprietary reprocessing techniques made it possible for us to provide you with higher resolution
raster maps than can be offered by competing software products. Both map formats offer various
advantages and disadvantages that are discussed in the body of the Users Guide.

The vector maps contain nearly 13,000 features, and there are 7,372 accessible Named Features
provided by the vector map, and raster map formats. The raster maps are fully supported by the
vector data in order to provide fast and accurate labeling, feature selection, feature identification,
etc.

The database contains 898 Named Primary Craters, as well as 5,838 Lettered Sub-Craters. Craters
smaller than 2 miles in diameter can be viewed on the maps. The remaining 636 named features
include: 23 Maria (Large Plains): 32 Lacus, Palus, Sinus (Small Plains): 11 Catenae (Crater Chains):
158 Domes (Volcanic Peaks): 39 Dorsa (Ridges): 29 Mons (Mountain Peaks): 19 Montes (Mountain
Ranges): 11 Promontoria (Capes): 253 Rimae (Fissures): 9 Rupes (Scarps): 31 Valles (Valleys): ...and
21 Manned, & Unmanned Landing Sites.

The moon is displayed at mean libration, meaning that the maps are centered at zero,
Selenographic Longitude and Latitude. They use an Orthographic Projection, since that is the one
map projection that matches the viewing position of earthbound observers. Although the maps
are fixed, every effort has been made to include as much limb detail as possible.

The vector (graphic) maps always show slightly more than 50% of the moon’s surface. You can
prove this to yourself, by zooming in on the limb, where you can observe features that actually
extend slightly beyond the limb edge. This is the reason that some limb features continue to
remain visible beyond the dark limb of the phase mask. When you use the photographic (raster)
maps, that additional limb detail remains invisible unless you highlight the Named Craters with the
Features Manager. At that point, the detail beyond the limb edge is highlighted in green, and
becomes visible.

Since an accurate terminator is important for telescopic observation, we fully corrected the
terminator for libration. To accomplish this on a fixed projection, we applied the corrections to
the phase mask instead of the map. As a result, the map terminator always closely matches the
position of the actual lunar terminator. The effect of applying the adjustments to the phase mask is
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that when the moon deviates from its mean libration, during a given lunation, the angle of the
map’s terminator looks slightly different than that of the actual lunar phase. Most observers will
probably never notice this difference, except perhaps during a First or Last Quarter. Nevertheless,
we believe that these minor variations in the phase angle are a small concession to make, in
exchange for providing observers with an accurately placed lunar terminator.

When observing with Lunar Map Pro™, please keep in mind that the maps are two-dimensional
representations of the moon’s surface. When Lunar Map Pro™ draws the terminator, it appears as
a smooth, sharp line, while the real lunar terminator is highly irregular in appearance. The reason is
that the actual terminator is passing over a rugged, three-dimensional surface, filled with craters,
mountains, rilles, etc. Additionally, tall, sunlit mountain peaks, and sunlit crater rims can be seen
peaking through the night side of the terminator, while the floors of deep craters on the sunlit side
are often filled with shadows.

That said, your software is the result of extensive research and development (R&D), and uses
“state-of-the-art”, Geographic Information System, (GIS), technology that has never before been
applied to a lunar software product. The design team at (RITI) Reading Information Technology,
Inc. feels certain that Lunar Map Pro™ ver. 1.5 will bring you many hours of enjoyment.

A. Copy Protection

Lunar Map Pro™ is copy-protected software. The copy protection is disc-dependent. When the
application is started, the disc is checked to ensure that it is the original disc. After the disc is
checked, and the program opens, the CD may be removed from the drive for storage.

Why is Lunar Map Pro™ Copy Protected?

When RITI made the decision to copy protect Lunar Map Pro™, it was not because we do
not trust our customers! On the contrary, we value our customers and take our commitment to
you very seriously. RITI had to apply these security measures, because Lunar Map Pro™ is built
on a powerful (GIS) Geographic Information System Component that we spent several years, and
enormous R&D resources developing. This component is the integral element in our SICOM™
Development Suite. We simply cannot afford to jeopardize our huge investment in SICOM™, nor
jeopardize ALL of the software applications that have been developed under SICOM™, by risking
this valuable, “state-of-the-art” component to the threat of global software piracy!

The copy protection for our commercial software products is computer-dependent instead of disc-
dependent. It requires that our customers send, phone, or fax a string of code, generated during
the installation process, and insert it into a document on their desktop. The customer then has to
wait for us to reply with a unique code string that is generated from their string. They then have to
enter the new string of code using an additional installed application. They are required to
complete this process before their 30 day, temporary license period expires, or their software will
no longer operate, even if they reinstall it! Installing the same software on a new computer, (or
possibly even upgrading the operating system on an existing computer), requires that this entire
licensing process be repeated with a whole new string of code.

For the Lunar Map Pro™ market, we knew that many of you would want to use your software on
both your desktop and your laptop, and perhaps even bring it to work, or bring it to your club
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meetings. We also expect that many of our customers will decide to replace their computers in the
next few years. Rather than subjecting our customers to a restrictive licensing process, we chose to
go the way of the majority of the consumer software market, and make the application disc-
dependent

That way, LMP customers do not have to experience any delays in using their software, and they
are not required to have an Internet connection, an e-mail account, or fax capability. If a
customer’s disc becomes damaged, it can easily be replaced. We believe that disc-dependent
protection offers our customers the greatest degree of independence, since you can simply pop the
disc into ANY appropriate computer, and start using the software.

If you purchased Lunar Map Pro™ for use at an educational facility, observatory, or planetarium

and would prefer a computer-dependent license for your computers, you can contact RITI
Customer Service for details.
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Glossary of Terms
% 2 = Azimuth:

This term, as applied to the two points you enter on the map, when using the XY—&C “Surveyor
Tool”, is the compass direction from the first point to the second point, measured clockwise, in
degrees, from selenographic North. An azimuth of 0 or 360 is North, 180 is South, 90 is East, and
270 is West.

v %4 Barlow Lens:

A Barlow Lens is an optical accessory that fits between your telescope and your eyepiece, and
amplifies your eyepiece magnification by the factor specified on the lens barrel. The Barlow Lenses
that are generally available will increase eyepiece magnification by factors of 2X, 3X, and even 5X.
You can also purchase Variable Barlows. They usually increase magnification within an adjustable
range of 2X — 3X.

A5 R Colongitude (Solar):

Colongitude is a system of lunar measurement that gives the position of the sunrise terminator,
measured westward along the lunar equator. Zero degrees colongitude is on the lunar Prime
Meridian, which is located at the center of the visible lunar disk, during times of mean libration.
The measurement system encircles the entire moon, from 0 to 360 degrees.

One of the keys to understanding colongitude is to recognize the fact than the moon has two
terminator lines, a sunrise terminator and a sunset terminator. Since we can only see half of the
moon at a time, we never get to see both terminator lines. 1f you were able to look down at the
moon, from above its north pole, you would see a terminator line running along both sides of the
moon, with half of the lunar sphere experiencing day, while the other half is experiencing night.
Colongitude is closely, but not precisely, related to lunar phase, as described below.

When the sunrise terminator is on the prime meridian, which as we mentioned earlier, is at zero
colongitude, the moon is at First Quarter. As the sunrise terminator continues to advance
westward, it reaches the western limb of the moon. At that point, we are at Full Moon, and the
colongitude is 90 degrees. Now it gets a bit trickier, because at this point, the sunrise terminator
begins moving to the far side of the moon. When the moon reaches Last Quarter, the sunrise
terminator is on the far side of the moon, opposite the prime meridian, and the colongitude is 180
degrees. By the time the sunrise terminator advances to the eastern limb of the moon, we are at
New Moon, and the colongitude is at 270 degrees.
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P 44118 Eyepiece Field-of-View:

When discussing this topic, we have to think in terms of two different values for Eyepiece Field-of-
View (FOV). There is True Field-of-View and Apparent Field-of-View. The True FOV is the
field you see when your eyepiece is in your telescope, at a specific magnification. The Apparent
FOV is a specification provided by the manufacturer, which gives you the FOV of the eyepiece
before magnification is applied. The formula for calculating the True FOV is:

Apparent FOV / Magnification = True FOV

With this formula, if an eyepiece has an Apparent FOV of 50 degrees, and it provides 100X
magnification on your telescope, then the True FOV is ¥z degree. (50 / 100 = .5 degrees).

While this well-known formula is theoretically correct, theoretical values are rarely achieved in
actual practice. For real-world eyepieces, the effective FOV is often smaller than the theoretical
value, due to unavoidable factors such as: tolerance variations in the manufacture and
specifications of eyepieces, eyepiece field-stops, eye-relief, and the use of accessories such as star
diagonals.

While it would be possible to have users plug-in the additional parameters needed to make the
necessary corrections, the values are not generally available to the average observer. Instead, RITI
has added an empirical correction, developed through our own extensive field-testing. With this
correction in place, LMP users only have to enter the Apparent FOV, which is always available, to
get a True FOV that closely matches the ACTUAL view through the telescope. Lunar Map Pro™
also displays this adjusted FOV value in the FOV Dialog Box.

In order to properly display or print Field-of-View Maps with Lunar Map Pro™, you will need to
know the Apparent FOV of your eyepieces. If you do not have access to that information, the
following list will provide you with some general guidelines. You can check with the manufacturer
to obtain information about specific eyepiece focal lengths.

If you own a small telescope that uses .965” eyepieces, it is likely that you are using Huygens,
Ramsden, or Symmetrical Ramsden eyepieces. If your eyepiece barrel has the letters H, R, or SR,
you should use 30 Degrees as a starting point. For 1.25” and 2” eyepieces, please consult the
following table.
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EYEPIECE APPARENT FIELD-OF-VIEW TABLE

NAME COMPANY APPARENT FOV
(in Degrees)
Abbe Ortho Zeiss 45
Axiom Celestron 70
Brandon Vernonscope 45
Epic Orion 55
Erfle (ALL) 60
Expanse Orion 66
Explorer Il Orion 50
Kellner (ALL) 40 - 45
Konig 1l University Optics 52 - 65
Konig MK-70 University Optics 70
Lanthanum Vixen 45 - 50
Lanthanum Super Wide Vixen 65
LE Takahashi 52
Nagler TeleVue 82
Optiluxe Orion 45 -68
Orthoscopic (ALL) 45
Panoptic TeleVue 68
Plossl (ALL) 50 - 52
Radian TeleVue 60
RKE Edmund 45
Series 3000 Meade 50
Series 4000 Meade 52
Series 4000 Super Wide Meade 67
Series 4000 Ultra Wide Meade 84
SMA (ALL) 45
SMC Pentax 65
Ultima Celestron 50
Ultrascopic Orion 52

P & £ i Focal Length, Eyepiece:
The eyepiece focal length appears on the barrel of most commercially available eyepieces. Longer
focal length eyepieces provide lower magnifications and a wider true FOV, then shorter focal
length eyepieces. For example, a 20mm FL eyepiece will deliver %2 the magnification of a 10mm
eyepiece, when it is used on any given telescope. The formula for calculating magnification is:
Telescope FL / Eyepiece FL = Magnification.

If a telescope has a Focal Length of 2000mm, and you use a 10mm Focal Length eyepiece, your
magnification is 100X. (1000 / 10 = 100X)
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¥ g4 £ #F Focal Length, Telescope:

In simple terms, telescope focal length is the distance that a light source has to travel from the
point that it first strikes the objective lens or primary mirror of your telescope, until the light
converges at the focus point of your eyepiece.

Although focal length can be provided in inches, most telescope companies measure this distance
using millimeters. You should be able to locate this number in your telescope user’s manual or, in
some cases, on the telescope itself.

% & # Libration (Lunar):

Lunar Libration is a rolling motion of the moon that occurs during the lunar cycle. The motion
causes predictable deviations in the moon’s orientation, relative to the Earth. There are two
sources of libration: physical (or actual) and optical (or apparent). The former, which makes a very
small contribution to the total, is due to an actual rotation of the moon about its mean rotation,
while the latter, which makes up the remainder of the total, is due to the changing relationship
between the Earth and the Moon during the lunar cycle. Specifically, libration in Latitude occurs
because the moon’s axis of rotation is not perpendicular to the plane of its orbit around the Earth,
while libration in Longitude is due to the eccentricity in the lunar orbit.

If not for libration, the same 50% of the lunar surface would face the Earth at all times. As a result
of libration, only about 41% of the lunar surface always faces the Earth. The remaining 9% varies
over time, with portions of the lunar surface rolling into view as other portions disappear from
view.

# ¥ 7 Lunation:
Lunation is a term used to describe a complete cycle of lunar phases from New Moon to New
Moon. The average length of one lunation is 29.530589 days, which is, (29 days, 12 hours, 44
minutes, 3 seconds).

' @ & Selenography:
The science of astronomical motions and measurements related to the surface of the moon.

&5 Waning (Moon):

A waning moon describes the period between Full Moon and New Moon, when the percentage of
the illuminated portion of the moon, as seen from earth, grows continuously smaller.

# Waxing (Moon):

A waxing moon describes the period between New Moon and Full Moon, when the percentage of
the illuminated portion of the moon, as seen from earth, grows continuously larger.
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