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Larry Mitchell, HAS member
Larry Mitchell is doing his talk
on the Markarian objects that
he presented at TSP 2015. The
Markarian objects are a catalog
of galaxies with active nuclei
that emit excessive amounts of
ultraviolet radiation. These
galaxies can include all types
with AGN (Active Galactic
Nuclei) cores of various types.
Such object typed include
Seyfert & Starburst galaxies,
Quazars, and BL Lac Objects,
etc. This survey includes a total
3563 objects known for having
distinctive blue cores. Many of
these objects have later been
identified as stars, blazars, and
HII regions.
Benjamin Markarian (1913 1985) was the principal
investigator in the study of
these types of objects. He was
Markarian 171.
an Armenian Astrophysicist
Credit: Public Domain
who is known for determining
a chain of galaxies in the
constellation of Virgo move with a common motion. Today we
called this object Markarian's chain which is home to two of
Charles Messier's catalog members (M84 & M86).

The Houston
Astronomical Society is a
member of the
Astronomical League.

The GuideStar is the winner of the 2012
Astronomical League Mabel Sterns Newsletter
award.
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Solar Wind Creates a Magnetic Tail
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Iridium Flares - A Bright Light in the Sky
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HAS Web Page:

http://www.AstronomyHouston.org
See the GuideStar's Monthly Calendar of
Events to confirm dates and times of all events
for the month, and check the Web Page for any
last minute changes.

All meetings are at the University of Houston
Science and Research building. See the last
page for directions to the location.
Novice meeting: ······················ 7:00 p.m.
Debbie Moran — “September’s Sky and the
Lunar Eclipse”

General meeting:····················· 8:00 p.m
See last page for directions
and more information.
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Fort Bend Astronomy Club meets the third Friday of the
month at 8:00 p.m. at the Houston Community
College Southwest Campus in Stafford, Texas
http://www.fbac.org/club_meetings.htm.
Novice meeting begins at 7:00 p.m., regular
meeting begins at 8:00 p.m. Website:
http://www.fbac.org
North Houston Astronomy Club meets at 7:30 p.m. on the 4th
Friday of each month in the Teaching Theatre of the
Student Center at Kingwood College.Call 281-312-1650
or E-mailbill.leach@nhmccd.edu. Web site:
www.astronomyclub.org
Brazosport Astronomy Club meets the third Tuesday of each
month at the Brazosport planetarium at 7:45 p.m. The
Brazosport planetarium is located at 400 College
Boulevard, Clute, TX, 77531. For more information call
979-265-3376



for the October





Johnson Space Center Astronomical Society meets in the the
Lunar and Planetary Institute on the 2nd Friday of each
month. Web site: www.jscas.net

issue


is September 15th








Novice Presentation—September 4, 2015

September’s Sky and the Lunar Eclipse
By Debbie Moran

S

Day scheduled for Friday night October 23rd, there
will be no October HAS meeting. So there will be no
Novice session for October. Hope to see you all
again in November, details to come.

eptember’s talk
will be
“September Sky
and the Lunar
Eclipse.” It’s time
for another sky
orientation talk for
the new season,
and details about
the September 27th
total lunar eclipse
will be included!
See you there.
Because of the AllClubs meeting preceding Astronomy

October 8, 2014 Lunar Eclipse.
Photo by Bill Pellerin
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President’s Message
by Rene Gedaly, President

W

e have many accomplished members in HAS. We have many
dedicated volunteers as well. But we have only a few longtime
members on whom we can depend when times get rough.
Bill Flanagan is one of them.

Bill Flanagan in the observatory
after retooling the f/7. The C-14
and f/5 are at back toward the
south wall

Bill is an officer of the society and
serves as Secretary again this
year. He joined HAS in 1986 and
his service record includes Treasurer, Director, Advanced Special
Interest Group chair, Telescope
chair, and a variety of outreach
activities including Fathers &
Flashlights and the Houston Arboretum Star Parties. Outside of
HAS, he regularly serves as master of ceremonies for the TSP
afternoon talks and authors observing programs for the Eldorado Star Party (ESP). In the photo
at left, you see he’s also an active
member of the observatory committee.

As for tough times, Bill has pulled us out of the lurch many times
when a key position went vacant. We can’t thank him enough.

More board shorts...it’s still summer
HAS Logo Shirts! You know you want them.
But who wants
to pay print-on-demand prices? Who wants
to ware house
(and pay for) scores of unpurchased merchandise because we ordered the wrong size? Our crack team is working on a solution that
everyone can buy into. To get economy of scale, we need to preorder and pay upfront like a soon-to-be-released book from Amazon.
That way we can get what might cost $40 for less, a lot less. And for
us ladies, women’s sizing! No more arm holes that drop to the waist.
Stay tuned.
The Nominating Committee Needs You. VP John Haynes chairs the
Nominating Committee and wants your insight on the team. Do answer his call to help with this most important function: soliciting our
future leaders. Check out his article elsewhere in this GuideStar.
Aaron Clevenson to speak about Astronomy Day 2015. Yes, this
year’s A-Day Director and NHAC President Aaron Clevenson will go
over everything you ever wanted to know about participating in Astronomy Day. He’ll have a short presentation during the business
meeting before Larry Mitchell’s talk September 4th. You won’t want

to miss either one.
Dark Skies over Fulshear. Debbie Moran was
invited by Fulshear City Councilwoman
Romana Ridge and light pollution activist
Cindy Luongo Cassidy to attend a Fulshear
city council meeting at which Cindy made an
invited presentation about the benefits of
fully shielded lighting. Everyone in the audience who spoke did so in favor of the ordinance and many complained about lighting
that was currently bothering them in their
homes. They also wanted to protect the
skies and complained about how washed out
the sky is to the east from Houston's lighting.
Though Debbie does not have any direct
activities with Fulshear, she was introduced
around due to her work in Houston.
Update to the Texas 45. A minor update to
the HAS Texas 45 observing program is on
the website now. There are no new objects
or rules changes. A little tweaking was made
to make the program more readable.
Has your e-mail address changed? Or maybe you’ve moved. Let’s not lose touch. Send
Membership Chair Steve Fast, your new address at steve.fast@post.harvard.edu.
The skies have cleared. I hope you’ve been
able to take advantage of the star parties at
the site or at George Bush Park. Clear skies!

Keep Looking Up

..Rene Gedaly
President
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September/October
Follow the GuideStar on Twitter at:

Calendar
Date

Time

GuideStar_HAS
Event

September
4

5
6
12
13
21
22

5:00 a.m.
7:00 p.m.
8:00 p.m.
4:54 a.m.

1:41 a.m.
3:59 a.m.
7:00 p.m.

23
27

3:21 a.m.
9:50 a.m.

28

3:00 p.m.

4
10
11
12
15
20
21
23

4:06 p.m.
11:00 p.m.
7:06 p.m.
10:00 p.m.
3:31 p.m.
6:00 p.m.

24
26
27

2:00 a.m.
7:05 a.m.

Houston Astronomical Society
Starline

Mercury at greatest elongation east
HAS Novice Meeting, U of H
HAS General Meeting, U of H
Last Quarter Moon
Star Party, Columbus
Prime Night, Columbus
New Moon
First Quarter Moon
HAS Board Meeting, Houston
Arboretum
Autumn equinox
Full Moon
Total eclipse of the moon in
evening
4 Vesta at opposition

October
3

Join Facebook and look for:

Annual Picnic and Observatory
Open House, Columbus
Last Quarter Moon
Prime Night Star Party, Columbus
Uranus at opposition
New Moon
Mercury at greatest elongation
west
First Quarter Moon
Orionid meteors
Annual Regional All Clubs Meeting,
HMNS
Astronomy Day, George
Observatory
Venus at greatest elongation west
Full Moon

Send calendar events to Doug McCormick skygazer10@sbcglobal.net
For the latest information on club events, go to http://
www.astronomyhouston.org/

HAS Board Meeting
HAS Board meetings are scheduled regularly (see the calendar,
above). All members are invited to attend these meetings, but
only board members can vote on issues brought before the
board. Meetings are held at the Houston Arboretum at 7:00 p.m.
on the date specified.

Call 832-go4-HAS0 (832-464-4270) for the latest
information on the meeting and other
information about activities within the HAS.

Event Notification or Cancellation
HAS uses RAINEDOUT.NET to communicate late breaking
updates about our various events. . Message delivery is via text
messaging and e-mail. There are several ways to subscribe. If
you would like to receive these notices via text messaging
directly to your phone, subscribe to any of the sub-groups
which interest you as follows:

To receive text messages, send any or all of the following
(one at a time) to 84483
You will receive a confirmation message back for each
successful enrollment.
Text Message Alerts about...
OUTREACH

Public Outreach Events

STARPARTY

Members Only Star Parties (HAS observing site)

URBAN

Urban Observing Events

MEETINGS

HAS Meetings

You may also enroll your phone numbers or individual e-mail
addresses via the website:
Here's a shortened link to get you there: http://goo.gl/evrGsR
For more information, please visit www.RainedOut.net.
RainedOut notices will also automatically be sent to our e-mail
list. Note that regular e-mail list conversations are not part of
RainedOut communications and will not be sent to your phone
as part of this service. Instructions to sign up for the e-mail list
(a great way to keep your finger on the pulse of the club) are
found here:
http://www.astronomyhouston.org/about/email-list.
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Observations... of the editor
by Bill Pellerin, GuideStar Editor

I

’m pleased to have new articles in this GuideStar by Clay Parenti,
by our prez, Rene Gedaly, and by long-time HAS member Larry
Mitchell with Susie Medders. Clay has a nice article on Johannes
Kepler, Rene tells us about inspiring kids to get into astronomy,
and Larry and Susie tell us about the Stellafane 2015 event .
Thanks.
Everyone can contribute to the GuideStar. If you have something
on your mind that you’d like to share with other members, just
send it to me at guidestar@astronomyhouston.org.

Upgraded my PC to Windows 10
I have been running Windows 8.1 for quite some time, and it has
worked well for me. Win 8.1 ran all my astronomy applications just
fine, and it ran all other applications that I tried. They call this
being ‘backward compatible’ (something new being compatible
with something old). Just so you know, I use TheSky X Professional
Edition, Sky Tools Standard Edition, and a bit of specialized
software for the German equatorial mount I use. Ok, it’s not a long
list of software, but I haven’t found anything that does not work
under Windows 10 (Home Edition).
If you have Windows 7, 8.0, or 8.1, the upgrade is free. You will
need to have all the updates installed on your current o/s though
for this to work.
The installation process took about 90 minutes on my two-year-old
laptop. The time required to install on your machine may (as they
say) vary, but I would expect that the range of times for the
installation would be from about 1 hour to 2 hours.
I also installed the Win 10 update on my HP tablet, and that went
fine as well. Win 10 has a ‘Tablet’ mode which has more large icons
than a laptop or desktop PC.
The big change is that Win 10 goes back to a Start menu at the
bottom left of the screen. Application that you choose are
displayed as large icons on the right but there’s an ‘All Apps’
button that presents your complete list of installed applications in
alphabetical order.
It’s always more than a good idea to backup your files before you
begin a significant upgrade like this. I did that, but didn’t have any
problems.
By the way, I didn’t do the upgrade until I finished the August
GuideStar, in case there were problems. This GuideStar is being
created under Windows 10 (but still with MS-Publisher 2013).
Any issues at all? Nothing serious, and nothing that gets in the way
of getting things done.

I consider myself an ‘early adopter’… someone
who adopts new technologies rather quickly.
Most of the time, things go well, but there are
always a few things that go wrong.
I’ve seen folks that stick with old technology
on the basis that, “If it ain’t broke don’t fix it.” I
disagree with this approach. Manufacturers
issue updates to their products to provide new
features, but some of these updates are issued
to resolve problems that have been found with
the product. Of more concern is that many
updates are issued to make systems more
secure and reduce known vulnerabilities in the
product.
If you’re running Windows XP, for example,
you are running an operating system that is
vulnerable to attack. You may need a new
computer to upgrade to a newer operating
system.
It’s the 21st century. Time to get on board.

Until next time...
clear skies and new moons!

..Bill
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Inspiring Our Kids with the Love of Astronomy
Paying it Forward with a Turn at the Eyepiece
By: Rene Gedaly, President

I

met one of our members, Mark Nieberding, for the first time at the
August Star Party. It was twilight and we chatted as we finished
setting up, my granddaughter at my side, impatient for a turn at the
eyepiece. The next day Mark sent me such an inspiring story, I had to
share. Here, with his permission:
Just thought I’d share the following to inspire you to
continue trying to introduce your little girl to this world
of astronomy, because it may lead to being proud to see
her grow up into a beautiful young woman with the
same passion…
At one time I had a daughter of similar age as the little
girl who was with you last night. At that time I did not
have a telescope however the local astronomical society
(Texas Astronomical Society) would come to a park near
our house on the second Saturday of every month,
weather permitting. I heard about it and would take my
daughter to those star parties and we would walk from
scope to scope and ask what they were looking at.
You may also recall back in the late 1990s, Hubble and
the shuttle were in the news and the pictures were just
stunning. My wife looked with my
daughter to buy books from the
school that she was interested in.
We continued to attend the star parties and in 2006-ish I finally was able
to buy my own 8” Celestron NexStar scope.
When my daughter wanted to enter
high school, there were several
schools she was interested in but
had to go through a selection/interview process for admission. During one of the interviews, she was asked what
she wanted to study when she was older and she replied she wanted to work on the rovers that were exploring on Mars at the time. When she explained this
wish to us after the interview we were totally shocked
because we had no idea she had this kind of interest.
Well to make a long story short, she graduated this past
May from the University of Arizona with a degree in
Astronomy and Physics, with an aspiration to teach astronomy in a college somewhere. She is currently on a

study-abroad program in Chile so
she could see the various observa-

She graduated this
past May … with a
degree in Astronomy
and Physics

tories in the Chilean deserts and
mountains.
We have to go down there when
she finishes her studies on Chile
to bring our little girl back (and
maybe to see the southern hemispheric skies as well, which my
daughter is telling us are beautiful!)
Hope we will see you next month
at the prime night event, and be
sure to bring your little girl because I would be happy to show
her whatever she would like in
my Starmaster 20 scope.
I'll be there, Mark! And I hope to see lots of
you HAS members out there, too. As for my
little girl, she and her sister have been talking
up the Dark Site so much that their mom and
dad are planning to join me at the HAS Annual
Picnic and Observatory Open House on October 3rd in Columbus.
See you all then!

Rene Gedaly
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A GuideStar Interview by Clayton L. Jeter

Amirreza Kamkar — Iranian Observer

A

mateur astronomy is worldwide, of course. We here in the United States read about observers from Japan, England, etc, but in
this month’s column we will hear from a very active observer in Iran.
Meet Amirreza Kamkar from Qayen, Iran. He has a complete passion
for the beautiful dark skies there and is an avid observer…and astrophotographer.
I’m excited to hear from Amirreza and read about his astronomy.
Here’s Amirreza…

The Amirreza Kamkar bio…
I lived in a small city in eastern Iran,
named Qayen, for 17 years. Qayen
has an almost dark sky even in the
city and I could see many stars from
the backyard of my home. I had an
interest in the sky and when I was
10, we had a chapter about the solar
system in our science book in school.
The next year in the same book we
read about optics, one of my friends
brought his telescope to school, and
we observed Moon in daylight. I had
an important exam later that year
and my parents promised me that if I
got the best score in the city they
would buy a telescope for me. I did study hard and got my first telescope! The first look at Moon was unbelievable. A few months later I
could see Saturn and its beautiful rings. At that moment I really fell in
love with astronomy! I remember the first time that I saw the Orion
nebula with my cousin on the roof, the first time I saw the Milky Way
under a dark sky, and the first time I found M22 near Jupiter. It was
like I discovered it! All of these experiences were great!
Nojum (means astronomy in Persian) magazine helped me a lot as a
beginner. I really liked (and still like) Babak Tafreshi’s articles and
astrophotos in the magazine. I attended in the Messier marathons in
Iran and won some of them as an observer with my new 20x80 binoculars.
I was 15 when my parents bought for me my first DSLR camera and I
am so thankful for that! Before then I was using an old analog camera. TWAN (The World at Night) workshops in Iran were a wonderful
opportunity for me to learn more about astrophotography and image
processing. A few years later from the first workshop, Babak asked
me to give a lecture about Hubble Image Processing for the TWAN

workshop and I became one of the speakers.
I keep on astrophotography, observing the
sky and astronomical image processing until
now and I guess I will do that forever because I really enjoy it.
My images won some awards in photo contests in Iran. I had and have some cooperation with international magazines like Sky &
Telescope and Astronomy Now (one of my
photos has been selected as photo of the
month), Sky at Night
(photo of the month
again!) and Astrosurf
(my image on the cover). I work with a few
magazines in Iran and
write articles about
astrophotography and
astronomical events
and objects for them.
I will start study physics in the university in a few months ahead.
I have great teachers who help me in this
way. Babak Tafreshi is a legend for me, Mahdi Zamani helped me a lot about image processing when he was in Iran and even now,
when he live in Armenia. And one person
(that I haven’t met yet) but thanks to World
Wide Web I learned a lot of things from him;
Robert Gendler.

The Amirreza Kamkar interview…
Clayton: Hi there Amirreza, welcome to the
GuideStar newsletter. Thanks for taking
the time to be interviewed here. Let’s
get started…
Can we start with the various astronomy
equipment that you use? What’s your
next purchase on your long list?
Amirreza: Hello everyone. It’s my pleasure to
have this interview with GuideStar.
(Continued on page 9)
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(Continued from page 8)

About my equipment, my first scope was a 30-60x66 scope that I
bought it without any knowledge! My first looks at Moon, Jupiter, Saturn and some other objects were with that. After a while,
it disappointed me for observing the deep sky objects and then I
got my 20x80 binoculars and it’s my observing tool since then. I
entered in astrophotography field with a Canon EOS 500D and its
kit lens. Now I have an almost complete set include a Canon EOS
5D Mark II camera, Canon 15mm fish eye, Canon 85mm f/1.8
and Samyang 24mm f/1.4 lenses. One of my favorite tools is Polarie by Vixen, which I use it for longer exposure in nightscape
photography. Maybe my next purchase be a modified canon 6D
camera and an Astronomic CLS filter to help me going deeper in
night sky. But I prefer to spend the money to see beautiful places
in other countries, especially in the southern hemisphere.
Clayton: By looking at your photos here, I am totally impressed with
your work. Simply stunning. Where can we see more of your
work? Are you more into taking astrophotos or visual observing?
Amirreza: I am more serious about astrophotography. You can see
more images on my gallery in TWAN guest gallery and for more
contacts follow my Facebook account, both linked here:
http://www.twanight.org/newTWAN/guests_gallery_c.asp?Gues
t=Amirreza%20Kamkar
https://www.facebook.com/amirreza.kamkar
Clayton: Tell us about a typical observing session during a dark
evening. Do you observe at home?
Amirreza: Yes. Sometimes I go on the roof and observe the sky but
in a big city such Karaj (very close to Tehran, capital of Iran) it’s
hard to see faint objects. When I was in Qayen I could really en-

September, 2015

ular, you can see a lot of objects and
having fun with the sky. I normally start
with constellations that are in the western horizon because of the short time
that I have before they set and then take
my time to enjoy the other parts of the
night sky.
Clayton: You say your parents have helped
you much in purchasing your equipment,
do they observe too?
Amirreza: Yes! They were with me on some
nights I was doing photography and I
explained the sky for them when I was
free. My lovely mother has most interest
to the sky and my little sister enjoys
learning about astronomy!
Clayton: Tell us a bit about astronomy in
your country. Any large observatories
there? Have you visited any?
Amirreza: Unfortunately there isn’t any large
observatory in Iran yet. Hopefully Iran
National Observatory will be available in
years ahead. The mirror has arrived and
the location has been selected. I was
near the selected location one night:
very good seeing and very sharp stars!
Amateur astronomy is more common in
Iran and there are a lot of people enjoying this hobby. You can read more about
Iran National Observatory here:
http://www.ino.org.ir/
Clayton: Are there astronomy clubs in
Iran? Do you attend?
Amirreza: Yes, there are. Unfortunately
it’s been a long time since I have attended a meeting.
Clayton: Why so much passion to the
night skies? Got a favorite object?
Amirreza: I don’t know exactly! I just know
when I’m under the starry sky I feel
good. There are a lot of beautiful things
up there in the sky and I think everyone
can enjoy them if look at them carefully.
Every object is my favorite object!

joy its dark nights. If I am under a starry sky I can be up all night
observing the beautiful gems of the night sky. Every season is
special! Galaxies in spring, Milky Way glory in summer, Open
clusters of fall and bright stars of winter. Even with a small binoc-

Clayton: How would you like to see your
own astronomy grow?
Amirreza: I would like to travel around the
(Continued on page 10)
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(Continued from page 9)

world and photograph beautiful places with the night sky. I
would like to see a total solar eclipse and aurora soon and work
with an observatory on image processing. I would enjoy doing
astrophotography as a job and I know reaching this goal requires
hard work.
Clayton: Here is an interesting question…would you be willing to
travel to the International Space Station for an extended time?
Amirreza: Not for a long time, just a few days are enough for me!
Living in space is hard and I don’t think I can abide it for a long
time! Seeing our planet from up there would be an amazing experience.
Clayton: Just how old are you now? It seems in recent years that the
younger people are not that interested in amateur astronomy.
Are young people interested in the hobby in Iran?
Amirreza: I’m 20 years old. I don’t know much about amateur astronomy in other countries but as I heard,
it seems most of
the amateur astronomer and astrophotographers
in US and Europe
are older than enthusiasts who are
in Iran. Many young
people in Iran are
interested in this
hobby, go to club
meetings and classes, and events like
AstroDay.
Clayton: Do you have any helpful advice to pass on to observers just
starting out in astronomy?
Amirreza: I remember my first attempts finding faint objects in the
sky with my binocular. At first it was so hard but when finally I
could see them, it was wonderful! Looking at a galaxy million
light years away trough your telescope worth to stay up all night
and having challenges to find it. Just lets have fun with the night
sky, even with our very small telescopes, unaided eyes!
Clayton: Is there an email address that you have that a Houston
Astronomical Society member could contact you for an additional question or two?
Amirreza: Of course, here is my email address and all emails are welcome:
amirrezakamkar@yahoo.com
Clayton: Thanks Amirreza for taking the time to share your interest
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and thoughts within our HAS newsletter,
the GuideStar. We wish you luck with all
of your astronomy interests. Please
come visit our society if in the Houston,
Texas area, we’d love to see you.
Amirreza: Thank you for this opportunity.
Hope to be with you under a starry sky
on planet Earth!
Clayton: Clear skies always…and great
“Nojum”
Clayton is an avid SCT visual observer and a
longtime member of the Houston
Astronomical Society. Contact him at:
stonebloke@gmail.com
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SkyWord Newsletter
Taft Armandroff, Director of the McDonald Observatory

I

t is a pleasure to welcome you to our
SkyWord newsletter for the friends and
supporters of McDonald Observatory.
With SkyWord, McDonald Observatory is
consolidating our news updates to various
groups of friends of the Observatory into a
single medium.
With this unified approach, we hope to
keep you better informed about McDonald Observatory, the fascinating discoveries being made in astronomy, and our mission to share astronomy with the public.
One of the most exciting projects underway at McDonald Observatory is the enhancement and rejuvenation of our Hobby-Eberly Telescope (HET). The largest telescope at McDonald, and one of the largest in the world, the HET is being upgraded to have a much wider
field of view and feature greatly enhanced instrumentation. We are
confident that these enhancements will enable the HET to produce
new, unique scientific results. One of the critical elements in this renaissance of HET is the advanced optical system that enables its larger field of view: the Wide-Field Corrector. The completion of the
Wide-Field Corrector represents one very important step toward the
HET reappearing as a fully functional cutting-edge astronomical tool.
We will keep you informed via SkyWord as the HET comes back on
line and produces new science.
McDonald Observatory is committed to providing cutting-edge research tools to our astronomy user community. As telescopes grow
more and more complex and expensive, they become too economically and technically challenging for a single institution to fund. A
number of enlightened institutions, including The University of Texas
at Austin and its McDonald Observatory, have founded the Giant Magellan Telescope (GMT) Organization to develop and operate what
will be the world’s most powerful telescope when it comes on line in
2021. The GMT will feature seven 8.4-meter primary mirror segments
working together to greatly exceed the collecting area of the largest
telescopes available today. With an advanced adaptive optics system,
the GMT will resolve spatial details 10 times finer than the Hubble
Space Telescope.
We are pleased to report that UT Austin and its 10 partner institutions have finalized the legal and commitment agreements to enable
the GMT to move forward. Thus, the project has entered the construction phase, and we are on the path toward the first revolutionary scientific data from the GMT.
Sharing the news of the Observatory is something that I hope will
further connect you with our work and mission. Because your partici-

pation matters so much, our editorial team
would appreciate any feedback or suggestions that you may have for this and future
issues. What are your reactions to the first
issue of SkyWord? Are there topics related
to McDonald Observatory and Texas astronomy that you believe we should include in
future issues?
Please write us at
skywordeditor@mcdonaldobservatory.org
and thanks so much for reading.

Courtesy The University of Texas at Austin
McDonald Observatory, publisher of StarDate
magazine
http://stardate.org/magazine
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Finding the Cosmic Order

The Story of Kepler’s Laws of Motion
By Clay Parenti

N

ASA’s Kepler spacecraft has made lots of news recently, helping
astronomers discover many exoplanets orbiting other stars, such
as super-Earth Kepler 452b, which was just found recently. But who
was Kepler?
Johannes Kepler’s laws of motion marked a major
turning point in the history of astronomy and science. It threw out the old systems of epicycles
and orbs and replaced it with a system based on
physics and observation that holds true to this
day. Kepler’s book on his discoveries, Astronomia
Nova, or “New Astronomy” was well named. It
was the beginning of a scientific revolution in astronomy that led to Newton and the rest of modern science, astronomy and physics. Without
them, we might not have the same understanding
of the universe that we do now.
The story of Kepler’s laws of motion begins with Johannes Kepler, a
former seminary student and at that times a teacher in Austria. While
he was teaching, he had an epiphany. He wondered why there were
only six planets and five platonic solids (These solids look like the
many sided dice used in the game Dungeons and Dragons). Could they
be connected? Could the platonic solids have something to say about
the distances between the planets? He named his theory (which was
that the spacing of the platonic solids predicted the spacing of the
planets) the Mysterium Cosmographicum or “The Cosmic Mystery”
and set out to find evidence to prove his theory. His theory somewhat
agreed with the rudimentary astronomical observations of the time
and disagreed with others. He badly needed good observations. At
that time, the best astronomical observations at that time were in the
hands of an observational genius named Tycho Brahae, the Imperial
Mathematician for the Holy Roman Empire.
Tycho Brahae was a Danish nobleman and astronomer who were renowned for his exceptionally accurate naked eye observations of the
night sky. A colorful figure, he had lost his nose in a duel over a mathematical formula and wore an artificial nose. Tycho believed the planets
orbited the Sun, which in turn orbited the Earth. Kepler visited Tycho
at his observatory in Prague and considered working for him to see if
his data confirmed his Mysterium Cosmographicum. After he returned
home, Catholics invaded Austria, and Kepler was banished after he
refused to convert to Catholicism. He went to Prague and began to
work for Tycho.
Tycho, not wanting to be eclipsed by a potential rival, was reluctant to
give all of his observations up to Kepler. Instead, he only gave him
little bits at a time. With so little data, it was hard for Kepler to pro-

gress on his Mysterium Cosmographicum
and the projects that Tycho gave him to
work on. They constantly fought and quarreled. Then Tycho suddenly died of uremia.
His dying words were “Let me not seem to
have lived in vain.” Kepler inherited Tycho’s
observations and his position as Imperial
Mathematician. Now, with Tycho’s observations, he could finally prove his Mysterium
Cosmographicum.
After looking at Tycho’s data on Mars, Kepler found that the Mysterium Cosmographicum was wrong. He then tried to explain the
movements of the planets, but circular motion didn’t conform with observations. Then
he tried motion in an ovoid, but that too
failed to conform to observation. Desperately, he tried motion in an ellipse. It fit in perfectly with the data. Using this discovery, he
formulated his first law of planetary motion:
A planet travels in an ellipse with the Sun at
one focus. Next, he found his second law of
planetary motion when he compared the
motions of planets when in different parts
of the sky relative to the Sun. He found that
a line joining the planet and Sun sweeps out
equal areas in equal times, so that planets
move faster when they are closer to the Sun
and slower when they are further away.
Kepler suggested a force akin to magnetism
could be responsible for these motions.
These laws of motion were among the first
non-mystical explanations of the movements of the heavenly bodies. Kepler’s laws
are obeyed by all bodies in the universe, and
have stood up scrutiny for centuries. They
were the beginning of a new way of thinking
of the universe that the Kepler spacecraft is
helping us explore.
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Texas Astronomers Help Find

Earth’s Older, Bigger Cousin
By UT Astronomy
AUSTIN — University of Texas at Austin astronomers working with
NASA’s Kepler mission have helped to discover the first near-Earthsized planet around a Sun-like star in the “habitable zone,” the range
of distances where liquid water could pool on a planet’s surface.
They used the university’s McDonald Observatory to help confirm
the finding, which has
been accepted for
publication in The Astronomical Journal.
“We are pushing toward Earth 2.0,”
Kepler-452b (Artist Concept)
McDonald Observatory astronomer Michael
Endl said. “This planet is probably the most similar to
Earth yet found.”

— a size that makes theorizing about the
planet’s makeup a bit tricky.
“At around 1.5 times the Earth’s radius
there seems to be a transition going on
from predominantly rocky planets to planets that contain more volatiles — ices,”
Endl said, “which would make it a mini-ice
giant.” In the case of Kepler-452b, “we
don’t know if it’s a big rocky planet or if
it’s a mini-Neptune.”
The McDonald Observatory and other
ground-based measurements also proved
that the host star, Kepler-452, is 1.5 billion
years older than the Sun, and is 10 per-

The planet, Kepler-452b, lies about 1,400 light-years
from Earth in the constellation Cygnus. It’s 60 percent larger than Earth and is considered a “superEarth-sized” planet. Its mass and composition are not
yet known, but previous research suggests that a
planet of its size has a better than even chance of
being rocky. Its orbital period is similar to Earth’s, at
385 days.
Once the Kepler spacecraft identifies a possible planet, “you need to do a whole array of follow-up,” Endl
said. “This is where the power of McDonald Observatory comes in.”
He explained Kepler data provides the ratio of a poKepler-452 system compared to our solar system
tential planet’s size to the star’s size, but not the actual size of either. So once Kepler finds a planet candidate, telescopes at McDonald Observatory and elsewhere get to
cent larger and 20 percent brighter. It has
work characterizing the host star in as much detail as possible.
the same temperature as the Sun, and like
the Sun, Kepler-452b is classified as a G2“If you know the host star, you know the planet,” Endl summarized.
type star.
The UT Austin Kepler group probed the star with the Harlan J. Smith
“Kepler has recently shown that virtually
Telescope at McDonald Observatory in West Texas. Together with
all of the stars that we see in the sky probsimilar measurements from Whipple and Keck observatories, the
ably host planetary systems,” said UT Ausdata proved that the planet is real (that is, not a starspot or other
tin research professor Bill Cochran, a cofalse signal picked up by Kepler). Their measurements helped pin
investigator of the Kepler mission. “Now
down the planet’s size to between 1.4 and 1.8 times the size of Earth
(Continued on page 14)
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we are discovering that a significant number of those systems are
very much like our own and may have the capability of being habitable.”
While planets smaller than Kepler-452b have previously been found
in their host star’s habitable zone, this is the
first small planet orbiting a star very similar
to our Sun. This discovery, and the introduction of 12 new small
habitable zone candidates Kepler has uncovered, many around
Sun-like stars, marks
another milestone in
the journey to understand our place in the
cosmos.
“We can think of Kepler-452b as an older,
bigger cousin to Earth,
providing an opportunity to understand and
reflect upon Earth’s
evolving environment,"
said Jon Jenkins, Kepler
Smith Telescope with Open Dome
data analysis lead at
NASA's Ames Research
Center. "It is awe inspiring to consider that this planet has spent 6
billion years in the habitable zone of its star, longer than Earth. That’s
substantial opportunity for life to arise, should all the necessary ingredients and conditions for life exist on
this planet.”
Endl explained that
a star’s habitable
zone changes over
its lifetime. As a star
ages and becomes
brighter, the more
intense radiation
pushes its habitable
Kepler-452b Compared with Earth
zone farther out.
Astronomers estimate how long Kepler-452b has spent in its star’s
habitable zone by combining the star’s brightness and age with their
measurement of the planet’s orbit.
The Kepler team at McDonald Observatory has been involved with

the mission since before its launch in
2009. The team follows up planet candidates with the Harlan J. Smith Telescope,
and next year will resume Kepler followup observations with the refurbished 10meter Hobby-Eberly Telescope, one of the
world’s largest.
Contributors to this article:


Rebecca Johnson—McDonald Observatory PIO



Michele Johnson—NASA Ames Research Center PIO



Dr. Michael Endl—McDonald Observatory Research Scientist



Dr. William Cochran—McDonald Observatory Research Professor.

Courtesy The University of Texas at Austin
McDonald Observatory, publisher of StarDate
magazine
http://stardate.org/magazine
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Observatory Corner
By Mike Edstrom, Observatory Director

I

am pleased to tell you that all the pads in the second addition of
private observatories have been leased. During the past week San
Bernard electric upgraded the transformer on the west side of the
site and Grindt Electric
hooked up the new power
system so the power is on
and ready for new observatories. Construction
on the new observatories
is moving right along as 3
of them are under construction and I’m hearing
from several others they are planning a concrete pour for piers and
floors soon.
The Observatory committee has several items on the list of projects
for 2016 and once we have funding we will be announcing them. If
you have any suggestions please contact me to have them added to
the list for consideration.
We are in the hottest time of the year so be sure to drink plenty of
fluids when you come and take advantage of HAS’s most valued asset
the dark site. Please remember to fill out your observing log and put
it in the center box on the observing field if you should forget we
have them available on the website for your convenience just look on
the observatory page fill it in and submit it electronically.

metal building at the dark site which has
directions to the hospital and contact information for the sheriff’s department it
also has the address to the site in case of a
medical emergency.

An Easy Fund Raiser
If you have a Randall’s card, and have not
done so, please have it coded for the Houston Astronomical Society. Simply go to
the Customer Service Booth and ask them
to code your card to the Houston Astronomical Society’s “Good Neighbor” account.

Mike Edstrom
Observatory Chairman
medst22531@msn.com
hasobschair@astronomyhouston.org

As a safety reminder please read the sign posted on the side of the

Check the web site:
www.astronomyhouston.org
The HAS website not only has news and information about our society, but also a variety of features to manage
your membership and connect with other club members. Current members can post photos, trade gear, pay dues,
manage discount magazine subscriptions, swap stories in the forum, and more.
Questions about the site? Need a hand to get your account set up? Contact webmaster@astronomyhouston.org.
The HAS web site is the winner of the 2012 Astronomical League award for excellence.
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Stellafane 2015
By: Larry Mitchell and Susie Medders

S

tellafane is the oldest and longest running astronomical event in
the world and this year it celebrated its 80th gathering of what is
more formerly known as “The Convention of Amateur Telescope
Makers” on Breezy Hill in Springfield , Vermont. The convention is
generally held over the weekend of the new moon closest to the
height of the Perseid meteor shower, and this year the event began
on Thursday August 13th and ran until Sunday the 16th. Susie
Medders and I were first time attendees and It certainly did not
disappoint. We stayed at the Hartness House, a former home of
Governor James Hartness in Springfield Vermont. It dates back to
1903 and has the Hartness-Porter Museum in the basement, along
with a Turret equatorial 10-inch telescope designed by James Hartness which is accessed by an underground passageway.
Walking the grounds of Stellafane is like walking on hallowed
ground. Amateur astronomy got its beginnings here in 1920 when
Russel W. Porter offered to help a group of Springfield tool factory
workers build their own telescopes. Together they ground and polished mirrors and completed the assembly of their telescopes,
which are pretty much the same as what we use today. By 1923
they had formed an astronomy club, and met for the first time on
Dec. 7th, calling themselves the “Springfield Telescope Makers.” In
March 1923 Porter famously stated, "For it is true that astronomy,
from a popular standpoint, is handicapped by the inability of the average workman to
own an expensive
astronomical telescope. It is also
true that if an amateur starts out to
build a telescope
just for fun he will
find, before his
labors are over,
that he has become seriously
interested in the
Porter Turret Telescope and the Pink Clubhouse
wonderful mechanism of our universe. And finally there is understandably the stimulus of being able
to unlock the mysteries of the heavens by a tool fashioned by one's
own hand." In 1925 Scientific American began publishing articles
about Porter and the club and this generated interest across the
country. Porter had owned a small piece of property on top of a hill
known as Breezy Hill, and they built a bungalow there as a meeting
place and a place to store their telescopes. The club decided to invite

others to join and on July
29, 1926, twenty nine people came to Breezy Hill for a star party,
the Convention was established, and as
the saying goes, “the rest is history.” The

Pink Clubhouse

Stellefane Convention has been held
every year since 1926 with the exception
of the World War II years, and Russel
Porter, the founder of Stellafane, is rightly considered the Father of Amateur Astronomy in this country. In 1989 the pink
clubhouse on Breezy Hill was designated
a national historic landmark. Another
hallowed site has a sign nailed to a tree
which simply says, “Houston Hollow”.
This was the place where Walter Scott
Houston (Scotty) held court for many
years at Stellafane.
In 1986 40 acres was purchased across
the road from the original Breezy Hill site
and another 45 acres were added in
1998. This 85 acre site has become
known as Stellafane East and this is
where most of the attendees are found
today. Living conditions there are very
rustic, as the camping is primitive, with
no electrical hookups, and people are
found camping back to back with others,
having no shower facilities and sharing
(Continued on page 17)
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portable chemical toilets. There are no hookups for RVs and electric generators must be muffled. As gruesome as this may sound
however the people there love it and this year between 1,000 and
1,500 people
attended with
most of them
camping. Pets
are welcome, as
long as they are
kept on leashes
and families and
children are everywhere. Being
only a three day
star party, the
Al Nagler (TeleVue) and Larry Mitchell
vast majority of
the people were
from the northeast United States and eastern Canada.
The emphasis at Stellafane is on building telescopes, but there has
always been observing, although it does not have the emphasis that
it does at the
Texas Star
Party and other similar
events. There
are only two
official sites
marked for
observing, one
on Breezy Hill
Stellafane East Observing Site
and one on
the east side.
There are many – many more
cars and camper homes seen
than telescopes. For most, Stellafane is a social tradition which
has become an annual event not
to be missed. Al Nagler informed
us this was his 60th Stellafane,
and he is not the oldest, as one
gentleman has attended 68
times. We only saw one fairly
large telescope and that was a 28
inch F4 system which gave us
some great views through clouds
which, unfortunately, we had the
two nights we were on the observing field. We are more accustomed to the aperture monLarry Mitchell Lecture
sters at the Texas Star Party and

most of the telescopes seen at
Stellafane were in
the 15-inch range
or smaller. This
was different for
us, but it did not
detract at all from
the allure of this
fascinating place.
People seem to
always be at their
best at star parties
and Stellefane
was no exception.
We met a lot of
nice and interesting people and
Dr. Alan Stern
this is what makes
the gathering
work. We got to spend some quality time
talking with Sue French, a Stellefane regular and we enjoyed visiting with and looking through Al Nagler’s refractor and his
new eyepiece line that he always seems to
come up with. On Breezy Hill, the Porter
Turret telescope built in 1930, is a unique
12-inch f/17 instrument with a diagonal
situated before the primary mirror. Similar
to the Hartness telescope, it was designed
so the observer could sit inside the telescope in warmth during the cold winter
New England months. The pink clubhouse
constructed
in 1923,
is very
well preserved
on the
outside,
and inside the
Hartness 10-in Turret Telescope
ninety
years or
so of usage become more obvious, with
interesting photographs and exhibits. Lectures are given in the open air pavilion on
Friday and Saturday afternoons. I gave a
talk entitled The Best of the Advanced Texas Star Party Observing Lists and it was very
(Continued on page 18)

September, 2015

Page 18

(Continued from page 17)

well received. The Saturday evening speaker was Dr. Alan Stern, the
principal investigator of the New Horizons mission to
Pluto. He was an
extremely interesting and humorous speaker with a
lot of inside information about the
mission and this was
the perfect way to
end the Convention
at Stellafane.
Walter Scott Houston’s Place

nently displayed
across the
front of the
pink clubhouse on
Breezy Hill,
which states
- “The Heavens Declare
the Glory of God.”

Hartness Home

Porter suggested
the word Stellafane which comes from the Latin words “Stella”
meaning star and “fane” meaning shrine, which together means a
Shrine to the Stars. However many seem to prefer another translation for this unique and wonderful place and the wording is promi-

Pegasus
Optics and
ADVANTAGE
Telescope
Repair have
teamed to
serve the
astronomy
community!
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Solar Wind Creates—and Whips—a Magnetic
Tail Around Earth
By: Ethan Siegel

A

s Earth spins on its axis, our planet's interior spins as well. Deep
inside our world, Earth's metal-rich core produces a magnetic field
that spans the entire globe, with the magnetic poles offset only slightly
from our rotational axis. If you fly up to great distances, well above
Earth's surface, you'll find that this magnetic web, called the magnetosphere, is no longer spherical. It not only bends away from the direction of the sun at high altitudes, but it exhibits some very strange features, all thanks to the effects of our parent star.

trogen causing aurora. Missions such as the
European Space Agency and NASA Cluster
mission have just led to the first accurate
model and understanding of equatorial
magnetosonic waves, one such example of
the interactions that cause Earth's magnetotail to whip around in the wind like so.

The shape of Earth's magnetic field not only
affects aurorae, but can also impact satellite
electronics. Understanding its shape and how
the magnetosphere interacts with the solar
wind can also lead to
more accurate predictions of energetic electrons in near-Earth space
that can disrupt our
technological infrastructure. As our knowledge
increases, we may someday be able to reach one
Image credit: ESA / C. T. Russell (L), of Earth's magnetic tail and its cause: the solar wind; Southwest of the holy grails of conResearch Institute / IBEX Science Team (R), of the first image of the plasma sheet and plasmasphere
necting heliophysics to
created around Earth by the solar wind.
Earth: forecasting and
accurately predicting space weather and its
also emits an intense stream of charged particles, the solar wind, and
effects. Thanks to the Cluster Inner Magnehas its own intense magnetic field that extends much farther into
tosphere Campaign, Van Allen Probes, Mars
space than our own planet's does. The solar wind travels fast, making
Odyssey Thermal Emission Imaging System,
the 150 million km (93 million mile) journey to our world in around
Magnetospheric Multiscale, and Heliophysthree days, and is greatly affected by Earth. Under normal circumstancics System Observatory missions, we're closes, our world's magnetic field acts like a shield for these particles,
er to this than ever before.
bending them out of the way of our planet and protecting plant and
Kids can learn about how solar wind defines
animal life from this harmful radiation.
the edges of our solar system at NASA Space
But for every action, there's an equal and opposite reaction: as our
Place.
magnetosphere bends the solar wind's ions, these particles also distort
http://spaceplace.nasa.gov/interstellar
our magnetosphere, creating a long magnetotail that not only flattens
and narrows, but whips back-and-forth in the onrushing solar wind.
The particles are so diffuse that collisions between them practically
never occur, but the electromagnetic interactions create waves in
Earth's magnetosphere, which grow in magnitude and then transfer
energy to other particles. The charged particles travel within the magnetic field toward both poles, and when they hit the ionosphere region
of Earth’s upper atmosphere, they collide with ions of oxygen and niThe sun isn't just the primary source of light and heat for our world; it
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Shallow Sky Object of the Month

Iridium Flares—A Bright Light in the Sky
By Bill Pellerin, GuideStar Editor
Object: Iridium Satellites
Class: Satellites
Magnitude: Can be very bright
Location in the sky: Varies, but predictable
Why this object is interesting: Timing is everything.
And a bit of planning helps too. The photo by Loyd
Overcash is a good representation of what you’ll see in
the night sky. This picture was taken over a few
seconds. What you see is a satellite that brightens
considerably over the few seconds that it’s visible to a
sharp peak in brightness for perhaps a second.
What are these satellites, and why are they so bright?
This ‘constellation’ of 66 satellites has been in low
earth orbit (485 miles up) since 1998. The purpose of
the satellites was to provide direct-to-satellite global
communications capability. Many parts of the world do
not have cell phone capabilities and the idea was to be
able to communicate (i.e. make a phone call) from
anywhere on the planet to anywhere else on the
planet. As a business proposition, the service wasn’t
successful. It was too expensive, and, as cell service
became ubiquitous, less necessary. There remain places
for which the Iridium network represents the only way
to communicate — the South Pole, for example.
The large antennas on the satellites can reflect sunlight
back to earthbound observers in sufficient quantities to
create a ‘flare’ in the sky.
These events happen quite regularly, can be predicted,
and can be easily observed even from the brightly lit
city.
There are several ways you can find out when there will
be an Iridium flare available for you to see. The
availability and brightness of a flare is very dependent
on your location on earth, so you need to have your
latitude and longitude accurately identified. There are
plenty of ways to do this. The compass feature on my
iPhone does this, many GPS units do this, and you can
get this information on your computer from Google
Maps.
Once you have this information, one of the best web
sites for predicting Iridium flares is heavens-above.com.
You need to specify your location (click ‘Change your
Observing Location’. You can type ’Houston’ and then

move the
map pointer
around to
get your
location
identified
for the web
site. Also on
the home
page is a link
to ’Iridium
Flares’,
where you’ll
get a list of
flares to
see. You
get
Iridium Flare Taken 10/14/12 from near Fort
Davis, TX
altitude,
azimuth,
Credit: Loyd Overcash
time (down
to the second) and brightness in magnitude.
The ones in darker skies, higher from the horizon (altitude),
and brighter are easier to see. The effect is much better
under dark skies.
I use an iPhone app called
GoSatWatch to predict Iridium
flares. It’s $9.99 on the Apple app
store. There’s an Android version of
this app as well.
(For you amateur radio operators,
you can use the apps to predict
passes of amateur radio satellites as
well. With a handheld radio capable
of operating 2 meters and 440 Mhz
and a $100 handheld antenna, you
can communicate through these
satellites.)
GoSatWatch also shows you a
simple map of the sky showing where the flare will be and
shows in real time the position of the satellite on its way to
the flare point.
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Parking at the University of Houston Main Campus
For the monthly Houston Astronomical Society Meeting
The map below shows the location of the 15C parking lot, west of Cullen Boulevard on Holman
Street..
The map is from the University of Houston web site and identifies the lot that is available for parking while attending the Houston Astronomical Society monthly meeting. This parking is available
from 6:30 p.m. until 10:00 p.m. on the Friday night of the HAS meeting (usually the first Friday of
the month).
This parking is free. If you get a notice from the UH campus police on the night of the meeting, call
the UH Security office and let them know that this area has been made available on HAS meeting
night by the Parking Department.

15C—Parking

S&R 1—Meetings

Houston
Astronomical
Society
P.O. Box 800564
Houston, TX 77280-0564
General Membership Meeting

The Houston Astronomical Society welcomes you to our organization.
The HAS is a group of dedicated amateur astronomers, most of whom
are observers, but some are armchair astronomers.
The benefits of membership are:
 Access to our 18 acre observing site west of Houston -- a great place to

observe the universe!
 A telescope loaner program -- borrow a HAS telescope and try observing for

yourself!

The Houston Astronomical Society holds its
regular monthly General Membership
Meeting on the first Friday of each month,
unless rescheduled due to a holiday or a
conflict with other events at the University
of Houston.

 A monthly novice meeting, site orientation meeting, and general meeting

Board of Directors Meeting

 A yearly all-clubs meeting for Houston area organizations

The Board of Directors Meeting is held on
dates and at locations scheduled by the
board. Information provided to GuideStar
will be published. The meetings are open to
all members of the Society in good standing.
Attendance is encouraged.

 Meet other amateurs and share experiences, learn techniques, and swap

GuideStar Information

You'll have a great time.

The H.A.S. GuideStar is published monthly by
the Houston Astronomical Society. All opinions expressed herein are those of the contributor and not necessarily of Houston
Astronomical Society. The monthly Meeting
Notice is included herein. GuideStar is available on the HAS web site to all members of
H.A.S., and to persons interested in the organization's activities. Contributions to
GuideStar by members are encouraged.
Electronic submission is helpful. Submit the
article in text, unformatted MS-Word format
via email GuideStar@astronomyhouston.org.
Copy must be received by the 15th of the
month for inclusion in the issue to be available near the end of the same month. Or,
bring copy to the General Membership
Meeting and give it to the Editor, or phone
to make special arrangements.
Contact the editor for writing guidelines.
Editing & Production: Bill Pellerin,
713-880-8061

with speakers of interest. Access to meeting videos on the HAS web site.
 Opportunities to participate in programs that promote astronomy to the

general public (such as Star Parties at schools)

stories

You're invited to attend our next meeting.

Houston Astronomical Society
Meeting on Friday, September 4, 2015
7:00 Novice Meeting, room 116 Science & Research 1 Bldg
8:00 General Meeting, room 117 Science & Research 1 Bldg

University of Houston
Directions to meeting:
From I-45 going south (from downtown)
exit at Cullen Boulevard
turn right on Cullen
turn right on Holman Street; the parking lot is past the Hofheinz
Pavilion
Science and Research is across the street (2nd building back)

Email: GuideStar@astronomyhouston.org
Advertising: Advertisers may inquire concerning ad rates and availability of space.

From I-45 going north (from NASA/Galveston)
exit at Cullen Boulevard
turn left on Cullen
turn right on Holman Street; the parking lot is past the Hofheinz
Pavilion
Science and Research is across the street (2nd building back)
Parking:
There is Free Parking. See Parking map and detailed information on
parking on the preceding page.

