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Summer interns have arrived.
MIRA astronomers, staff, volunteers, and summer interns come

together for lunch and lively discussions about astronomy, food, and
the everyday topics that are common to all.
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  Sunday, July 13, 2:30-4:00pm Free tour of  the
  Oliver Observation Station. Reservations are required;
  call 883-1000.

The process of tracking satellites is quite easy for
observational astronomers who are interested in watching
satellites as well as observing the night sky. With the assis-
tance of a variety of freeware mobile applications for
smartphones and tablets, precise satellite locations, orbits,
and data can be obtained and displayed with advanced
features such as augmented reality and real time tracking.
The mobility of these devices allows users to take the
software into the field and view satellites live both on screen
and off  with orbital tracks and supplemental information
right on the screen. Additionally, specific orbital entities such
as the International Space Station (ISS) and the Hubble
Space Telescope (HST) can be tracked and observed with
real-time precision.

Viewing Satellites
Satellites can be seen in the sky when they reflect the

light of the Sun. They are hidden when they fall within the
shadow of the Earth or Moon. While early dawn and dusk
are the best times to view satellites, they can be seen
throughout the night as moving objects among the stars.
Several hundred satellites are in orbits low enough and have
physical sizes large enough to facilitate viewing with the
unaided eye, and hundreds more are visible with binoculars
or telescopes.

Satellite brightness is specifically determined by several
factors: orbital altitude, orbital inclination, satellite surface
size and surface composition, the observer’s elevation,
atmospheric conditions, as well as the attitude of the satellite
in its orbit. Thus, it is difficult for satellite tracking applica-
tions to precisely reflect the actual brightness of the satellites
in their databases, although in general relative brightness
predictions are possible. Brightness can also vary, in some
cases dramatically, due to the changing aspect of  a rotating
satellite, as well as atmospheric variances across the sky.
There are many different types of satellites in the sky which
may be observed in terms of  brightness and position.

Constant Brightness Satellites: These satellites give
off  the same consistent glow throughout their orbits.

  Sunday, August 10, 2:30-4:00pm Free tour of  the
  Oliver Observation Station. Reservations are required;
  call 883-1000.Tracking Satellites: An Observa-

tional Astronomer’s Guide
by Dr. Donna A. Dulo

Flashing Satellites: These satellites flash periodically
due to their rotation. The different surfaces of the satellite
causes the reflection of the Sun to vary creating a flashing
effect.

Flaring Satellites: These satellites periodically produce
a very bright flare at predictable points in their orbits due to
the satellite’s axial and longitudinal position in relationship to
the Sun and the Earth. Iridium satellites are famous for their
predictable flares.

Geostationary Satellites: These satellites have circular
orbits with zero inclination to the Earth’s equator which,
along with the correct period, place the satellite in a nearly
stationary position over a location on the Earth.

The Geostationary Ring: This is a ring of  geostation-
ary satellites lying in a so-called Clarke orbit (after science-
fiction writer Arthur C. Clarke). With binoculars or a small
telescope, viewers can observe clusters of  satellites in these
very popular orbits.

Low Earth Orbit Satellites: LEO satellites are in
orbits that are relatively close to the Earth. They can be seen
as fast moving objects across the sky and can transverse the
sky from horizon to horizon rapidly, in many cases in less
than five minutes.

Secret Satellites: These are satellites not listed in the
public satellite databases. If  it is not on the satellite tracking
software’s display screen, it may be a secret satellite of  the
United States or some other country.

Special Satellites: These may be the International
Space Station, the Hubble Space Telescope or some other
type of space vehicle.

Space Debris: These are the objects that, if large
enough and in the right position with respect to the Sun, can
appear to float across the sky but are notably absent from
the satellite display screen. Debris can come from a wide
variety of sources including dead satellites, satellite parts, a

     Saturday, August 2, 6pm Friends’ night at the
Oliver Observing Station. Reservations and member-
ship in the Friends of MIRA required. 883-1000.
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flying in sunlight and potentially visible. The application also
allows users to select the last 30 days’ launches, the ISS or
over 30 different individual classes of satellites such as
Russian LEO satellites, geodetic satellites, GPS operational
satellites, and so forth.

The application tracks fast moving LEO satellites
extremely well. These objects can move across the sky in less
than five minutes, but the application visualizes them
accurately in terms of  real-time motion. The application
also has information about each satellite when a user
touches the satellite icon. It permits manual steering  so that

the user can
visualize a
crowded sky. For
example, in certain
popular orbits, the
screen can visualize
several dozen
satellites; the
manual steering
option allows for
clearer resolution
of  the satellites.

Overall,
Satellite AR is a
superior satellite
tracking tool,
written and
maintained by a
professional
aerospace software

company, AGI, which has a server feeding the application
its satellite information. AGI is a major supplier of  space
and orbital themed software to various entities such as
NASA and the Department of Defense, so its products are
the best in the industry. This freeware program is only
available for the Android OS.

Satellite AR link: http://spacedata.agi.com/
MobileApps/about.htm

Space Junk Lite
The phone and tablet application Space Junk Lite is a

freeware satellite tracking system with added astronomical
features. In terms of  satellite tracking, it is not nearly as
robust as Satellite AR but has some unique features that
Satellite AR does not have, such as the Earth View mode in
addition to the Sky View mode. It allows viewing of stars,
planets, and identified constellations and has a Facebook
feed to share sightings. It also has a night-mode feature
which displays the entire screen in red light for better night

loose tool bag from the ISS, natural (i.e., cometary or
asteroidal) space materials, and so forth. Major space debris
is tracked in some satellite databases, especially those
connected to the North American Aerospace Defense
Command (NORAD) feed.

Satellite Tracking Software
With so many satellites in orbit, coupled with an increas-

ing amount of space debris and secret satellites complicating
the situation, how does an observational astronomer make
sense of what is in the sky? The answer lies in free applica-
tions that can be downloaded onto a smart phone or a
tablet PC. These applications in many cases are profession-
ally developed and
supported by
satellite databases
and NORAD
feeds to reflect
current and
accurate satellite
data and positions
and these are
displayed in real
time on the
mobile device.

There are
many mobile
device satellite
tracking programs
available, most of
which have been
evaluated by the
author. Of  the
available applications, the below highlighted ones are rated
as the best by the author and all three applications are free
to anyone wishing to download them. For the serious
satellite observer, it is possible to download all three onto a
mobile device and use them as complementary applications.

AGI Satellite AR
By far the best satellite tracking freeware is Analytical

Graphics, Inc. (AGI) Satellite AR. Its exclusive purpose is to
enable users to track and view satellites and the ISS. The
unique feature of this program is “augmented reality” which
uses the phone’s or tablet’s camera to display the actual live
surrounding sky area with an overlay of satellite icons and
orbits as well as several thousand stars, which allow users to
align the sky grid with the night sky.

Satellite AR has advanced features like the searching of
the satellite database, options to select potentially visible
satellites or all active satellites in the area. It employs a color
coding scheme where a blue icon indicates that a satelllite is

The Weaver Student Observatory with Visible Satellite Augmented Reality images.
The grid is in astronomical coordinates of right ascension and declination.

overhead but in the shadow of the Earth or Moon and thus
not visible while a yellow icon indicates that the satellite is
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vision. Both the ISS and the Hubble Space Telescope are
tracked in this app.

Users can upgrade to Space Junk Pro for a nominal fee.
This application is an Android OS program, but it has a
nearly identical Apple iOS twin program, Space Junk
Amateur. Either of  the Space Junk applications complement
the Satellite AR program well, and it is recommended that
both Satellite AR and Space Junk be loaded on a user’s
phone or tablet for an optimal range of  features.

Space Junk Lite link: https://play.google.com/store/
apps/details?id=us.xyzw.spacejunk&hl=en

Space Junk
Amateur link:
https://
itunes.apple.com/
us/app/space-
junk-amateur/
id514220081?mt=8

Droid Sat
Droid Sat is an

advanced freeware
satellite tracking
program that
allows satellite data
to be downloaded,
permitting users to
avoid the need for
a network or
Internet connec-
tion. It also has advanced features which allow the user to
upload satellite TLE files containing orbital elements. This
application also facilitates a fast-forward feature to display
future satellite positions.

The Droid Sat application has an advanced orbital
mechanics-based display. It is recommended for users with
advanced orbital dynamics knowledge. It is written for the
Android OS only.

Droid Sat link: https://play.google.com/store/apps/
details?id=com.mkf.droidsat

Conclusion
The observation and tracking of  satellites is an exciting

addition to any astronomer’s night sky observations and is a
critical necessity for professionals in the GPS, communica-

tions, and military
domains. The
above tools are
the best available
to all users, with
the added benefit
of being solid,
well pro-
grammed
freeware that are
continually
updated by the
developers.

Additionally,
since the pro-
grams are quite
small in nature, all
three can be
installed and used
to complement

each other on the user’s mobile device. The wide range of
features on all three applications provide sufficient data and
usability to make all satellite trackers well equipped to track
and observe any satellite within their observational range.

The WSO with Single Selected Satellite for Observation

The scene on the second floor of the Astronomy Center. In the foreground, Arthur Babcock and Haleh Matinrad
work together as Russ Walker confers with Jazmin Maravilla in the background.
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MIRA’s Class of  2014

Astronomers, staff, volunteers, and interns pose in front of  the Hamming Astronomy Center. From left, Peg Winston, Bruce Weaver, Whitney
Shane, Joanna Sorci, Tami Huntley, Edgar Hernandez, Jorge Carranza Perez, Jazmin Maravilla, Arthur Babcock, Molly McNeely, Cameron
Schaefer, Steven Lin, and Haleh Matinrad.

Bruce Weaver helps Molly McNeely visualize how the rotation of  a
star affects the spectra from different parts of the star.

Jorge Carranza Perez looks like a beachgoer who has taken some
office work with him as he shelters from the abundant sunshine
streaming into the windows and skylights of  the Astronomy Center.
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The Summer Sky
by Arthur Babcock

Dr. Bruce Weaver likes to ask groups of  young people
at MIRA educational events whether or not they have ever
seen the Milky Way. Generally, very few students in the
group—sometimes none—answer yes. Dr. Weaver then
goes on to explain about light pollution and the sorry state
of lighting practices in Monterey County (I’m looking at
you, Salinas Auto Mall). But when I think about my own
experiences with the Milky Way, I reflect that there is a
difference between seeing the Milky Way and knowing that
you are seeing the Milky Way. Remembering that you have
seen the Milky Way,
perhaps as a very
young child, is
another variable at
work here.

The first time I
remember seeing
the Milky Way and
recognizing it as
such was in the late
1980s on the island
of Kauai, in
Hawaii. I had been
an amateur as-
tronomer for a year
or so and owned a
couple of tele-
scopes. I had not
yet joined the Los
Angeles Astro-
nomical Society
(LAAS) and had no
easy access to a
dark-sky site, so my
observing took
place in my back
yard in Van Nuys,
California. The Hawaii trip would be a chance to observe
from a dark sky, so I packed along a small telescope. As I
waited for twilight to end, the sky seemed quite clear, with
no Moon, and my excitement grew. But an hour or so after
sunset, I was horrified to see substantial cloudiness in the
eastern sky. After a while, it dawned on me that the
“clouds” were not changing shape, and were keeping pace

with the bright stars, and that I was looking at the summer
Milky Way.

But Kauai’s was not the first dark sky of  my life. I
grew up in the 1950s in Hanover, New Hampshire, a
college town with a population of about 5,000; the sky
must have been reasonably dark, although I have no
particular memory of it. My family vacationed every
August at my grandfather’s cabin in Michigan’s northern
Lower Peninsula; I do remember that it was very dark at
night, but I don’t remember what the sky looked like. So it

seems quite possible
that the Kauai experi-
ence was not my first
encounter with the
Milky Way.

Once I had seen
and identified the
Milky Way, it became
much easier to see it,
even from light-
polluted skies. In the
1990s, I lived in La
Cañada-Flintridge on
the northern edge of
the Los Angeles
metropolitan area.
The skies were better
than from Van Nuys
(the limiting naked-eye
magnitude was 5.3),
and I could see
(“detect” might be the
more accurate word)
the brighter parts of
the Milky Way, the
Cygnus Star Cloud

and the Scutum Star Cloud.

For naked-eye summer observing from a dark site like
Chews Ridge, the premiere object is in fact the Milky Way.
Don’t miss it.

The Milky Way is full of  interesting objects to observe with
every sort of optical aid. Scanning the area around Sagit-
tarius, the teapot-shaped asterism in the southern sky, with

A chart of  the constellation Cygnus (the Swan, or the Northern Cross) showing the
positions of  NGC 6922 and 6950, both parts of  the Veil Nebula. The ellipse shows the
position of  the Cygnus Star Cloud, one of  the brighter parts of  the summer Milky Way.
Chart made with MegaStar software.
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binoculars reveals all sorts of nebulae, globular clusters,
open clusters, and star clouds. One of  my favorite objects
for a large-aperture telescope is the supernova remnant
called the Veil Nebula. An Oxygen III (OIII) filter helps a
great deal. Two portions of  the supernova remnant are
listed in the New General Catalog: NGC 6992 and NGC
6960. Of  the two, NGC 6992 is the more popular with
amateur astronomers. I recall observing NGC 6992 for
about an hour (it extends over several telescope fields) with
the LAAS 16-inch Newtonian and an OIII filter.

Planets

Mercury is lost in the
glare of the Sun in the
second half of June. In
the first week of  July, it
will reappear in the
morning sky. It will again
be visible in the evening
sky late in August, when it
begins a very favorable
apparition for observers
in the Southern Hemi-
sphere. We northerners
will have trouble with
evening twilight.

Venus is a morning
object throughout the
quarter. Mercury lies
within seven degrees of
Venus from 12 July to 20
July. On the morning of
18 August, Venus passes
very close to Jupiter, but
twilight will be a problem.

Mars begins the
quarter well up in the sky,
just west of the meridian.
It will remain an evening object throughout the quarter,
moving closer to the western horizon. On the evening of 5
July, it will be very close to the Moon

Jupiter is lost in evening twilight early in July. It appears
in the morning sky by mid-August, and remains a morning
object through the end of  the quarter.

Saturn is high in the evening sky at the start of  the
quarter and will remain visible throughout the period. On
the evening of  7 July, it passes very close to the waxing
gibbous Moon.

Uranus rises near midnight in July. It will rise earlier as

Comets

There are a couple of
comets that may be visible
this season. C/2014 E2
(Jacques) was about
seventh magnitude in mid-
June, and is expected to
brighten to sixth magnitude
after its perihelion passage in
July. C/2012 K1
(PanSTARRS) is at eighth
magnitude, and is expected
to brighten to 6 or 7.
Finding charts and other
information are available
online; do a Google search
for “Seiichi Yoshida’s Home
Page.”

Eclipses

There will be no
eclipses visible from our
area this quarter. If  you can
hold out until October,
however, I can promise you
a total lunar eclipse and a
partial solar eclipse.

A portion of  NGC 6992, part of  the Veil Nebula. Imaged with the MIRA
36-inch telescope. You can see this image in color on the MIRA web site,
www.mira.org. Click on Image Gallery, then Nebulae.

the quarter progresses, rising in mid-evening in September.

Neptune rises in late evening at the start of  the quarter.
It will be visible all night in August.

Meteor Showers

Unfortunately, the Moon interferes badly with the
Perseid meteor shower this year. Miscellaneous meteors are
pretty common in late summer and early fall, so if you find
yourself  outside on a warm summer night, by all means
look up.
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Staff

*  *  *
The Monterey Institute for Research in Astronomy owns and operates

the Oliver Observing Station under permit from the U.S. Dept. of
Agriculture-Forest Service.

*  *  *
The Monterey Institute for Research in Astronomy owns and operates

the Richard W. Hamming Astronomy Center and the Ralph Knox Shops
through an arrangement with the U.S. Dept. of  Education.

Friends of Membership
I would like to become a Friend of MIRA and receive the quarterly
MIRA Newsletter.
Enclosed is my membership donation of $_______________
In addition, I am making a special contribution of ________

$2500 Associates Circle                   $100 Sponsor
$1000 Associate                              $50 Family
$500 Patron                                    $35 Member
$250 Sustaining                               $15 Student
MIRA welcomes cor porate and business members. Contributions

are tax deductible as allowed by law.

Name_________________________________________

Address_______________________________________

City, State, Zip___________________________________

Phone/e-mail____________________________________

Visit our Web site and Field Trips to the Stars:
www.mira.org

E-mail us at mira@mira.org

RETURN SERVICE
REQUESTED

200 Eighth Street
Marina, CA  93933

Monterey Institute for Research in Astronomy

(831) 883-1000
(fax) (831) 883-1031
www.mira.org

Gordon Jones, Chair, Board of Directors
Dr. Wm. Bruce Weaver, Astronomer & Director

Tami Huntley, Administrator
Dr. Arthur Babcock, Astronomer

Dr. Dean Bailey, Volunteer Researcher
Dr. Craig Chester, Astronomer & President

Dr. Martin Cohen, Astronomer
Dr. Donna Dulo, Astronomer

Dr. James Eagle, Docent
Jayson Giardinelli, OOS Caretaker

Brian Jacobson, Docent
Gary Love, Physicist

Jim Neeland, Volunteer Systems Administrator
Dr. Whitney Shane, Astronomer and Charles

Hitchcock Adams Fellow
Joanna Sorci, Librarian

Dr. Russell Walker, Astronomer
Doug Warner, Volunteer Researcher

Peg Winston, Volunteer

Thanks!

Welcome to our new Friends

Steve Anderson
Triston Anderson
Valoree Batista
Daniel Carpenter
Lila Critchley
Alan Crockett
Earl DeMersseman
Mike Dodd

Sean Emery
Michael & Amelia Latham
David Osterhoudt
H. R. & Shelly Risko
Brianna Skinner
Dr. Robert Stencel
David Tonus


