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At the May 2 Meeting
The Latest Findings from the
Carina Star Forming Region
Dr. Patrick Hartegan of Rice University
Dr. Hartigan studies phenomena associated with
young stars, including accretion disks, stellar jets and
shock waves, and the characteristics of the young
stars themselves. He uses the Hubble
Space Telescope as well as groundbased telescopes, and combines these
data with theoretical models to better
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understand how
stars form in our
galaxy, and to
develop a picture
of what
conditions were
like when our
own solar system
was born.

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.

The "South Pillar" region of the starforming region called the Carina
Nebula
Credit: NASA/JPL-Caltech/N. Smith
(Univ. of Colorado at Boulder)

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.
“The Mauna Kea Observatory in Hawaii ” —
Bill Spizzirri
See page 6 for more information

The GuideStar is the winner of the 2012
Astronomical League Mabel Sterns
Newsletter award.

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

General meeting: ···················· 8:00 p.m
See last page for directions
and more information.
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The Houston Astronomical Society is a non-profit corporation
organized under section 501 (C) 3 of the Internal Revenue Code.
The Society was formed for education and scientific purposes. All
contributions and gifts are deductible for federal income tax
purposes. General membership meetings are open to the public
and attendance is encouraged.

Officers
President: Bill Pellerin ................................... C:713-598-8543
Vice Pres: Rene Gedaly .................................
Secretary: Bill Flanagan .................................
Treasurer: Don Selle .....................................

Directors at Large
Ash Alashqar .................................................
Mark Holdsworth .......................................... H:713-478-4109
Bram Weisman .............................................
John Haynes .................................................. H:802-363-8123
Brian Cudnik.................................................. H:832-912-1244

Committee Chairpersons
Observatory ......... Mike Edstrom
Audit .................... Scott Mitchell .................. H:281-293-7818
Education ............. Debbie Moran .................
Field Tr./Obsg ...... Steve Fast........................ 713-898-2188
Novice .................. Debbie Moran
Program ............... Brian Cudnik.................... H:832-912-1244
Publicity ............... Bram Weisman
Outreach .............. Bram Weisman
Telescope ............. Allen Wilkerson
Welcoming ........... Vacant
Membership ........ Steve Fast........................ 713-898-2188

Ad-Hoc Committee Chairpersons
Texas Star Party ... Steve Goldberg. .............. H:713-721-5077
AL Coordinator ..... Doug McCormick ............
GuideStar ............. Bill Pellerin ...................... C:713-598-8543
Outreach .............. Bram Weisman ...............
Webmaster .......... Jeffery McLaughlin ..........
Email: webmaster@astronomyhouston.org
By-Laws Review ... Scott Mitchell .................. H:281-293-7818
Urban Observing .. Bram Weisman
Audio/Visual ........ Michael Rapp ..................
Video.................... Rob Morehead ................
Steve Goldberg .... Recognition .....................

Advisors
Dr. Reginald DuFour, Rice Univ.
Dr. Lawrence Pinsky, U. of H.
Dr. Lawrence Armendarez, U. of St. Thomas

Dues and Membership Information
Annual Dues:Regular ................................................ $36
Associate.....................................................................$6
Sustaining ................................................................. $50
Student ..................................................................... $12
Honorary .................................................................. N/C
All members have the right to participate in Society functions and
to use the Observatory Site. Regular and Student Members receive a subscription to The Reflector. The GuideStar, the monthly
publication of the Houston Astronomical Society is available on
the web site. Associate Members, immediate family members of a
Regular Member, have all membership rights, but do not receive
publications. Sustaining members have the same rights as regular
members with the additional dues treated as a donation to the
Society. Sky & Telescope and Astronomy magazines are available
to members at a discount.
Membership Application: Send funds to address shown on last
page of GuideStar. Attention - Treasurer, along with the following
information: Name, Address, Phone Number, Special Interests in
Astronomy, Do you own a Telescope? (If so, what kind?), and
where you first heard of H.A.S. You can also join (or renew at the
organization web site, www.astronomyhouston.org.
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Other Meetings...
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
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 281312-1650 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









GuideStar deadline 
for the June 



issue



is May 15th




The Houston Astronomical Society





May, 2014

Page 3

President’s Message
by Bill Pellerin, President

July Meeting Date Changed to July 11

objects in the sky.

The membership voted at the April meeting to change the date of the
July meeting from the 4th to the 11th to avoid a conflict with the July 4
holiday.

Clear skies seem harder to come by these
days.

New Texting Service Inaugurated

The GuideStar will include your ad to buy or
sell personal astronomical equipment. Make
sure to get your information (including a
photo if you have one) to the editor by the
deadline.

Page 4 of this GuideStar contains information that describes a new
texting service that is available to HAS members. This service is intended to provide last-minute information on the status of events. The
MEETINGS group will transmit information about the HAS meeting
status — cancellations due to bad weather, change in meeting room
due to UH activities, etc.
The ability to send text messages to those who sign up to receive them
is limited to a small set of HAS officers and committee leaders to keep
the number of messages manageable and to prevent the service becoming a way for conversations to take place.

Your Ad in the GuideStar?

Cheers,

..Bill Pellerin
President

I hope you’ll take advantage of this service. It’s free to the organization
and it’s free to you.

Founders Day Event
The Founder’s Day Event on Saturday, March 29, was well attended
and was a great success. Those HAS members who organized and executed the event did an outstanding job. There are some photos from
this event in this issue of the GuideStar.
Special recognition goes to Steve Goldberg who organized the presentations and managed the acquisition of the historical marker and
plaques, to Mike Edstrom and all members of the Observatory Committee who work hard behind the scenes to assure that the observing
site is available to HAS members, and to Don Selle, who, besides being
our treasurer, prepared an outstanding meal for the Founders Day
Event. Amelia Goldberg and Rene Gedaly got the cakes for the event
and served them at the event — thanks for that.
We’re grateful that Dr. David Lambert, Observatory Director of the UT
McDonald Observatory was able to come to the event as well.

Arboretum Pink Moon Star Party
This event, on April 12, was certainly more successful than the last one
at the Arboretum, which was completely clouded out. Early-on we had
high, thin clouds above the site and later the clouds obscured the nearly full moon. There was no rain, though, and those of us who brought
our telescopes were able to show the participants some bright objects
including the Moon, Jupiter, Mars, Sirius, and probably a few other

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@astronomyhousto
n.org.
The HAS web site is the winner of the
2012 Astronomical League award for
excellence.
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May/June
Follow the GuideStar on Twitter at:

Calendar
Date

Time

GuideStar_HAS
Event

May
2
6
10
14
21
22
24
25
28

7:00 p.m.
8:00 p.m.
10:16 p.m.
1:00 p.m.
2:18 p.m.
7:00 p.m.
7:59 p.m.
2:00 p.m.
2:00 a.m.
1:42 p.m.

HAS Novice Meeting, U of H
HAS General Meeting, U of H
Moon at first quarter
Eta Aquarid meteors peak
Saturn at opposition
Full Moon
HAS Board Meeting
Moon at last quarter
Venus at greatest elongation west
Prime Night, Columbus Site
Mercury at greatest elongation east
Texas Star Party Begins
New Moon

June
1
5
6
12
19
21
27
28

3:40 p.m.
7:00 p.m.
8:00 p.m.
11:13 p.m.
1:39 p.m.
5:51 a.m.
3:09 a.m.

Texas Star Party Ends
Moon at first quarter
HAS Novice Meeting, U of H
HAS General Meeting, U of H
Full Moon
Moon at last quarter
Summer solstice
New Moon
Prime Night, Columbus Site

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

Join Facebook and look for:

Houston Astronomical Society
Starline
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:

HAS Board Meeting

Here's a shortened link to get you there: http://goo.gl/evrGsR

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.

For more information, please visit www.RainedOut.net.

Meetings are held at the Houston Arboretum at
7:00 p.m. on the date specified.

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

Texas Star Party Coming Up
If you’re going to the Texas Star Party at the end of May, you are
already aware that it’s coming up soon. At its heart, this is an
observing opportunity without equal. You’ll be under the dark,
west Texas skies for seven nights. www.texasstarparty.org.
Also, you can look forward to seeing old friends and making new
ones. If you’ve been there, you know it’s a great event; if you
haven’t been there, it’s time to find out what you’ve been missing.
There’s going to be a lot to do. John Waggoner will be ready with a
new observing list, as will Larry Mitchell (his advanced list is a
challenge to all observers, but can be attempted with modest
telescopes). There will be vendors with new equipment to sell,
there’s a swap meet to buy and sell ‘experienced’ equipment, and,
of course there are presentations in the meeting hall towards the
end of the week. On Friday and Saturday nights (May 30 and 31)
there’ll be the ‘Great Texas Giveaway’ at which you could win
some valuable astronomy gear.
The best part of the event is the observing, and the best part of the
observing, to me, is watching the Milky Way position itself so that
it arches from the southern sky to the northern sky. You come to
realize that you’re a part of this galaxy.

Iridium Satellites over Houston (and the TSP)
Have you ever seen an Iridium flare? It sounds almost sinister, but
it’s not. Suffice it to say that a set of satellites were launched to
provide mobile telephone service to remote locations. These

satellites have large solar panels that
sometimes catch the sunlight and reflect it
back to our eyes. When that happens, it’s
called an Iridium Flare. These events only last a
few seconds but can be quite bright.
You can get predictions of upcoming flares
from the Heavens-Above.com web site or from
many computer or portable device
applications. All these satellites are called LEO
satellites — which means they are in Low Earth
Orbit.
An Iridium Flare is remarkable from Houston,
amazing from the HAS observing site, and
outstanding from the grounds of the Texas Star
Party.
By the way, the app I use on my iPhone is
called GoSatWatch, which does a good job, but
it’s not free.
I’ll be taking my app to the TSP to see if there
are any good flares during that week.

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

..Bill

HAS Texas 45 observing program

Latest HAS Texas 45 Awardees
By Rene Gedaly — HAS Texas 45 Program Coordinator

C

ongratulations to our latest HAS Texas 45 awardees: Rob
Torrey, awarded certificate #2, and Chris Thiede, awarded
certificate #4. Chris earned a gold-level award for observing all 60
list objects plus five solar system objects using the star-hopping
method. Way to go, Chris!
Rob earned a silver award certificate for doing the same with a
little help from his go-to telescope. Congrats, Rob! Rob was the
unnamed observer of last month’s column who started with a goto but finished via star-hopping as he taught himself the night sky
in less than a year.

And that’s the great thing about the HAS
Texas 45—you will learn most of the night sky
by completing the program. Bill Pellerin also
awarded certificate #3—gold-level starhopping method—to me. Although I’d seen
most of the objects on the list naturally, your
list author had not viewed them from the HAS
Observatory & Dark Site, a requirement of the
program. It sure feels nice to be legal!

Rene Gedaly

May, 2014

Page 6

Astronomical League Convention
San Antonio, July 10-12

T

he HAS is a member of the national Astronomical League organization. Every year they hold a multi-day convention. This year it is in
nearby San Antonio. At the convention are lectures, vendors and group
banquets.

For more information and registration details see this site:
https://www.astroleague.org/files/alcor/
WhatsUpWithAstroLeagueMarch2014b.pdf

The speakers are: Don Pettit, astronaut explorer; Don Olson, Celestial
Sleuth; Erika Rix, Astro-Sketching; Amanda Bayless, Stellar Binaries; Forrest Mims, Earth’s Atmosphere; John Davis, Art in Astro-Imaging; Mike
Simmons, Astronomers Without Borders; Larry Mitchell, Deep Sky Objects; William Bucklew, Lowell Observatory; Aaron Clevenson, Supernova 2014J and Laura Allai, Astrophotography.
For a hotel, there is a special room rate of $99 at the Hilton San Antonio
Airport. And don’t forget about all the other attractions in San Antonio
you can visit, including transportation for a night visit to the Riverwalk.

Novice Presentation—May, 2014

A Visit to the Mauna Kea Observatory
By Debbie Moran

W

e welcome back Bill Spizzirri in May whose talk will be The Telescopes of Mauna Kea. Every astronomer hopes someday to visit
the Mauna Kea Observatory in Hawaii, one of the highest in the world
with some of the most pristine skies. Bill Spizzirri made that trip and
will take us there. Those of us who have heard him speak know that
he is one of our most entertaining and engaging speakers. I hope that
you can make this one whether or not you are a novice.
In June I will speak about Light
Pollution and what you can do
about it. Learn how to light
your home beautifully so that
it is conducive to astronomy
and how to be a good example
to your neighbors. I will also
mention the four year adventure that I went through to get
Woodside subdivision near
Stella Link and the South Loop

to become the first subdivision in Houston allowed to install full cutoff decorative street lighting. Those lights are finally
in place and turned on and already inspiring the surrounding neighborhoods to
look into them also.

Image: Wikimedia Commons
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Founder’s Event Photographs
March 29, 2014
By Bill Pellerin, GuideStar Editor

Panorama of observing field prior to the presentations and program for Founder’s Day. Image—Chris Ober
Following remembrances of establishing the
observatory from Allan Parker and John
Hiatt, Dr. David Lambert (UT McDonald
Observatory Director) spoke to those
assembled about the first 75 years of the
McDonald Observatory, his personal history
in astronomy, and the contributions of
amateurs to the science of astronomy.
Image—Marty Levine

Above — From left—Mike Edstrom (HAS Observatory
Chair), John Hiatt (Founder), Bill Pellerin (President),
Steve Goldberg (Founder’s Committee), Dr. David Lambert (UT McDonald Observatory Director) Image—
Chris Ober

Right — Steve Goldberg unveils the Houston Astronomical
Society’s Dark Sky Site Founders historical marker. The text
of this marker is in the April, 2014 issue of the GuideStar.
Image—Marty Levine
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Right — Steve Goldberg presents the
plaque recognizing past observatory
chairholders. From left—Charlene
Rogers (for Bob Rogers), Kirk Kendrick,
Mike Dye, John Hiatt, and Allan Parker
Image—Chris Ober

Below—Steve Goldberg presents the
Master Observer’s plaque to Brian
Cudnik (HAS Program Chair), Larry
Wadle, Amelia Goldberg, and Doug
McCormick, (Gordon Houston not
present) Image—Marty Levine

Left—Steve Goldberg presents a
special plaque to Brian Cudnik in
recognition of his having observed
a Leonid meteor impact on the
Moon—Image—Chris Ober

Right—Steve Goldberg presents a
discovery plaque to Larry Mitchell
for discovering a supernova 1994S
(discovered June 4, 1994) in the
galaxy NGC4495 from the HAS
site—Image—Marty Levine
A plaque was also made to honor the
achievement of Ed Sczcepanski (not
present) for the discovery of comet
Sczcepanski C/1996 B1 (discovered
January 27, 1996) from the HAS
observing site.

Above—Observatory chairman Mike Edstrom
presents the ‘Bob Rogers Observatory’ sign to
Charlene Rogers (wife of the late Bob Rogers).
Also present were Bob’s brother and father.
Image—Marty Levine
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Opening the Bob Rogers
Astrophotography Observatory
(‘Bob’s Dream) for the first time
are Mike Edstrom, David Rogers,
and Charlene Rogers. Photo—
Marty Levine
The observatory contains two
80mm refractors, one for imaging
and one for guiding, on a German
equatorial mount. The purpose of
the observatory is to prove an
opportunity to those HAS members
who would like to try astroimaging
an opportunity to do so.

Below—Bob Rogers at the door of
the HAS observatory. This is the
last photo taken of Bob at the site.
— Image—Clayton Jeter

Right—Amelia Goldberg
and Rene Gedaly serve the
cake (decorated as an
overhead view of the
observatory site). ImageChris Ober

Left—A spaghetti lunch under the
trees (prepared by Don Selle) was
enjoyed by all who attended the
event. There was plenty of food for
everyone. Photo—Marty Levine
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The Power of the Sun's Engine
By Dr. Ethan Siegel

H

ere on Earth, the Sun provides us with the vast majority of
our energy, striking the top of the atmosphere with up to
1,000 Watts of power per square meter, albeit highly dependent
on the sunlight's angle-of-incidence. But remember that the Sun
is a whopping 150 million kilometers away, and sends an equal
amount of radiation in all directions; the Earth-facing direction is
nothing special. Even considering sunspots, solar flares, and longand-short term variations in solar irradiance, the Sun's energy
output is always constant to about one-part-in-1,000. All told, our
parent star consistently outputs an estimated 4 × 1026 Watts of
power; one second of the Sun's emissions could power all the
world's energy needs
for over
700,000
years.
That's a
literally astronomical
amount of
energy, and
it comes
about
thanks to
the hugeness of the
Sun. With a
radius of
700,000
kilometers,
Image credit: composite of 25 images of the Sun, showing
it would
solar outburst/activity over a 365 day period; NASA /
take 109
Solar Dynamics Observatory / Atmospheric Imaging
Earths, lined Assembly / S. Wiessinger; post-processing by E. Siegel.
up from
end-to-end,
just to go across the diameter of the Sun once. Unlike our Earth,
however, the Sun is made up of around 70% hydrogen by mass,
and it's the individual protons -— or the nuclei of hydrogen atoms
— that fuse together, eventually becoming helium-4 and releasing a tremendous amount of energy. All told, for every four protons that wind up becoming helium-4, a tiny bit of mass — just
0.7% of the original amount — gets converted into energy by
E=mc2, and that's where the Sun's power originates.
You'd be correct in thinking that fusing ~4 × 1038 protons-persecond gives off a tremendous amount of energy, but remember
that nuclear fusion occurs in a huge region of the Sun: about the

NASA Space Place
innermost quarter (in radius) is where 99% of it
is actively taking place. So there might be 4 ×
1026 Watts of power put out, but that's spread
out over 2.2 × 1025 cubic meters, meaning the
Sun's energy output per-unit-volume is just 18
W / m3. Compare this to the average human
being, whose basal metabolic rate is equivalent
to around 100 Watts, yet takes up just 0.06 cubic meters of space. In other words, you emit
100 times as much energy-per-unit-volume as
the Sun! It's only because the Sun is so large
and massive that its power is so great.
It's this slow process, releasing huge amounts of
energy per reaction over an incredibly large
volume, that has powered life on our world
throughout its entire history. It may not appear
so impressive if you look at just a tiny region,
but — at least for our Sun — that huge size really adds up!
Check out these “10 Need-to-Know Things
About the Sun”:
http://solarsystem.nasa.gov/planets/profile.cfm
?Object=Sun.
Kids can learn more about an intriguing solar
mystery at NASA’s Space Place:
http://spaceplace.nasa.gov/sun-corona.
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O-Type Star Monsters Threaten Their Neighbors
C. C. Petersen, The Spacewriter, http://thespacewriter.com/wp/
ALMA Spots Big Stars Eating Stellar Cocoons

S

tarbirth is a complex process. It doesn’t happen in a vacuum (so to
speak). When a star is born, the throes of its creation reverberate
through neighboring regions of space. And sometimes a giant star’s actions can destroy any chance for other stars or planets to be formed nearby. That’s the story behind a set of observations made by the Atacama
Large Millimeter Array (ALMA) that peered into the Orion Nebula to study
the whys and wherefores of star formation. In particular, they studied socalled “death stars” that have lethal effects on their neighbors in the star
birth cloud.
The Orion Nebula is the closest star birth region to us, at a distance of
about 1,500 light-years. Astronomers have found stars of nearly all masses and luminosities (brightnesses) in the cloud, as well as some brown
dwarfs. It’s likely that many of the newborn stars have planetary systems
forming around them, although that process is still hidden within the
clouds of gas and dust surrounding the stars (called proplyds (short for
protoplanetary disks)).
This all
sounds
neighborly
until you look
at how O
stars form.
These are the
most massive
and luminous
of stars, and
they take a
LOT of material to form
TheSpacewriter talks about how massive stars can blast
(which is why
smaller neighboring stars’ planetary disks to smithereens
they’re so
during the formation process. Courtesy NRAO.
massive). In
some places, they hog all the available material for star formation, starving their close siblings of the gas they need to form. This chops off the
formation of smaller stars.
But there’s another effect O stars have. As they evolve from proto-stars
to fully fledged stars and throughout their early lives, these monsters give
off tremendously strong stellar winds and ultraviolet radiation (UV). The
UV light is the same thing that burns your skin when you stay out in the
sunlight too long, and all stars radiate in the UV (as well as other wavelengths of light). UV has an interesting property: it can tear apart atoms of
gas in a cloud. This is called” photodissociation” and it simply means that
the photons of UV light pack enough energy to dissociate the gas atoms
and molecules.

The clouds of gas and dust where planetary
systems form are susceptible to UV radiation, and so the environment around the big
O-type stars is a dangerous place to form
planetary systems, particularly in the sphere
of influence around the star where UV radiation is the strongest (say within a tenth of a
light-year). The ALMA researchers found that
any protostar (that is, any newly forming
star) located within the extreme-UV rich
region (think of it as an envelope filled with
UV radiation) of a massive star would have
much of its disk of material (the proplyd)
destroyed very quickly. If proplyds did survive in these regions and the action of their
nearby giant neighbors, they had less than
half of the mass needed to create even one
Jupiter-size planet. As you get farther away
from the massive star, say a tenth of a lightyear, while there was still some UV effect,
the researchers found a wide range of disk
masses containing anywhere for one to 80
times the mass of Jupiter. This is similar to
the amount of dust found in low-mass star
forming regions.
Astronomers have studied the Orion region
for many years, first discovering proplyds in
this giant cloud of gas and dust using visiblelight imagery Hubble Space Telescope, back
in the late 1990s. Instruments sensitive to
infrared and submillimeter wavelengths allowed them to peer even more deeply into
the cloud. These latest studies, also in radio
wavelengths, reveal the interactions between stars in this busy stellar créche. All of
these studies are giving us a bigger picture of
star birth as time goes by. It’s far more complex, beautiful — and hazardous to the
neighbors —than we ever knew.
You can read more about this study on
the National Radio Astronomy Observatory
web site.

This content distributed by the
AAVSO Writer's Bureau
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The Looking for Life in All the Right Places
By Don Selle, HAS Treasurer

W

e’re barely a third of the way through 2014, and already it’s
safe to say that it’s been an amazing year for the discovery of
exoplanets, other worlds circling distant suns. In January the count
of exoplanet discoveries passed a major milestone with 1,000 new
worlds confirmed.
“As for which planet is the thousandth, and who discovered it? It's a
question that's difficult to answer. Planet discoveries often come in
batches, and different teams of astronomers will announce new discoveries at the same time. Previously discovered planets might in the
future be proven to be false positives, while possible discoveries that
have already been made may be confirmed in the future. Not to
mention that one astronomer's exoplanet might be another's brown
dwarf. So, really, it's too hard to tell.”1
As if that weren’t enough, at the end of February, NASA made a truly
stunning press release (which prompted this article) that its Keppler
mission had confirmed the discovery of another 715 exoplanets.
Most of these new found worlds are members of multi-planet sys-

biting other nearby suns was considered to
be nearly impossible. In addition, the amazing success of the Keppler mission at finding
new planets, coupled with the success astronomers are now having characterizing
some of these extrasolar planets (using large
ground based telescopes) makes it very possible that we might soon observe signs of life
on other planets in our solar neighborhood.
Today astronomers are successfully collecting data and modeling planets and planetary systems at a pace that almost no one
could have predicted even 10 years ago. If
you pay attention to science in the news
(like most amateur astronomers do), it
seems as though some exoplanet oddity or
new discovery is being reported monthly. To
use the vernacular – this is not your father’s
planetary science, it’s a new generation of
galactic exploration!2
In the last 15 years what has now come to be
called exoplanetology has become one of
the hottest and fastest growing specialties in
astrophysics. This field of research has
attracted many of the top new graduates as
well as many seasoned astrophysicists who
are committing their research time and talents to the discovery and description of new
worlds. In addition, funding for this new area
of study has grown rapidly as well.

tems. These planets were confirmed through the re-analysis of data
from stars suspected of supporting multiple planet systems taken by
Keppler in its first two years of operation. The breakthrough was the
development and use of a new statistical analysis technique designed to confirm multiple planet systems.
This truly amazing achievement is even more phenomenal when you
consider that only 20 years ago, the idea of detecting planets or-

It’s not really too difficult to understand how
this explosion in exoplanet discoveries has
come about. The successful early exoplanet
discoveries, and the shear excitement they
brought, coupled with the development over
the last 20 years of techniques that allow
many of these new worlds to be identified
made it inevitable that this niche of astrophysics would get red hot. In addition, the
detection and characterization of exoplanets
is a key step on the road to the possible dis(Continued on page 13)
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covery of other life in our galaxy.
It is said that science follows philosophy, and that progress in science follows the development of new instruments. Since the start
of the modern science of astronomy, philosophers and astronomers have speculated about a “plurality of worlds” orbiting other
suns and by analogy to earth, that life including intelligent beings
live on them. This speculation has led to a strong belief in the existence of alien life among many (astronomers included), and a long
standing interest in proving such life exists. This strong belief however, has so far been hindered by the vast distances to the stars
which until recently has made the prospect of observing these
planets and evidence of the life on them, very limited.
It is very difficult to resolve an exoplanet, especially one like Earth.
During the late 19th and early 20th century as a new breed of large
telescopes
was being
created, the
idea that
exoplanets
could be
resolved was
considered
beyond the
reach of
what earth
based telescopes could
manage. This
is largely due
to the unsteadiness of
the atmosphere, as
well as the
Exoplanet Beta Pictoris B imaged in near infrared by the
physical limiADONIS instrument mounted on a 3.5m telescope of the
tation of
European Southern Observatory
telescope
Credit: ESO/A.-M. Lagrange et al
optics.
There have been attempts to improve on this. In 1919 for example,
the 100 inch Hooker telescope on Mount Wilson (by far the largest
then in existence) was fitted with a new instrument, an optical interferometer. It used the wave like property of light to allow it to
measure the width of nearby stars like Betelgeuse. Resolving an
orbiting planet would require at least a 10 thousand fold increase
in resolution, and at that point the seeing conditions would make
such measurements all but impossible.
Even using today’s advanced adaptive optics technology, this technique is able to resolve only on the order of milliarcseconds. This is
good enough to resolve the diameters and some surface features
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of nearby stars, but not many exoplanets.
Several programs to develop interferometers capable of doing this are in progress
but are perhaps a decade or more from
being realized.
Even space based telescopes like Hubble,
which are not affected by an unsteady
atmosphere are unable to directly resolve

About 120 LY away, HR8799 b c and d are
massive gas giant planets directly imaged
using a 1.5 m telescope, a stellar coronograph
and adaptive optics. NASA/JPL-Caltech/
Palomar Observatory

exoplanets. Here, the brightness of the
parent star, which may be as much as
100,000 times brighter than its planet,
makes it nearly impossible to resolve the
planet. In this case, an instrument called a
stellar coronagraph can be used to block
the light of the star from reaching the imaging device.
There have been several stellar coronagraphs used on large telescopes and on
the Hubble Space telescope in an effort to
directly image exoplanets. These efforts
have met with some success, which has
come when the target systems contain a
Jupiter sized planet orbiting at a large distance from their star. Infrared imaging is
typically used as the difference in brightness between the parent star and the exoplanet at infrared wavelengths is much
less than it is in visible light.
Using a stellar coronagraph, Hubble has
been able to image a dust disk around a
relatively young star, as well as an exoplanet around the star Fomalhaut. Sever(Continued on page 14)
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al exoplanets have been discovered using the direct imaging method. The first of these discoveries were made in 2004 and 2005 on
the largest (8-10meter) terrestrial telescopes. Since then the technology has improved to the point that in 2010, a multi-planet system
orbiting star HD 8799 was discovered by a 1.5 meter telescope.
Direct imaging has accounted for the discovery of only a small fraction of the known exoplanets. As a result, indirect means of observing exoplanets were developed
The first successful exoplanet discovery came in October 1995 when
Michael Mayor and Didier Queloz, both with the University of Geneva, announced in the IAU circular that a large planet on the order of
1-2 times the mass of Jupiter orbits the star Peg51 every 4.23 days.
The exoplanet was very close to its star, and very large. This also
meant that it was very hot, a so called ‘hot Jupiter’.3
The discovery was quickly confirmed by Geoff Marcy then at San
Francisco State University, and R. Paul Butler, then at the University
of California at Berkeley. They were able to make this confirmation
so quickly because they too were searching for exoplanets using the
same technique as Mayor and Queloz. Marcy and Butler would confirm their own discovery of two more exoplanets in January of 1996,
at the American Astronomical Society’s winter meeting.4
“The announcement shook the world of astronomy. Almost nobody
had been looking for planets because scientists were convinced they
would be too hard to find. Now after searching a mere handful of
stars, astronomers had discovered three worlds, suggesting billions
more waiting to be found… it showed unequivocally that extrasolar
planets did exist and, with them, the possibility of answering a question that had vexed philosophers, scientists and theologians since
the time of the Greeks: Are we alone in the universe?”5
Both of these exoplanet discoveries and many others have relied on
the radial velocity
method also commonly known as
the “wobble method”. This technique relies on the
fact that a star and
its planet both
orbit around their
common center of
gravity. This results
in periodic movement of the star. If
the geometry is
About 120 LY away, HR8799 b c and d are massive
right,
a large porgas giant planets directly imaged using a 1.5 m teletion
of
this movescope, a stellar coronograph and adaptive optics.
NASA/JPL-Caltech/Palomar Observatory
ment will from
time to time be in
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the line of sight between the Earth and
the star.
This motion can be detected by observing
periodic differences in the star’s spectrum
due to the Doppler effect. Because the
star is at times moving towards and away
from Earth, the color of the light will become slightly redder as it moves away
from the Earth, and bluer when it moves
towards the Earth.
A great deal of information about the
exoplanet orbiting a star can be determined from this data, such as its orbital
period and orbital eccentricity, but only
the minimum possible mass of the exoplanet can be calculated. This is due to
the fact that using this technique alone,
the inclination of the orbit is unknown,
and hence the radial velocity (directly in
the line of sight – towards or away from
the Earth) may only be a fraction of the
total velocity at which the star moves due
to the orbiting planet.
As successful as the “wobble method” has
been, the numbers of exoplanets discovered this way pales in comparison with
the number of successful discoveries by
the “transit method”. This method relies
on the fact that out of a large number of
stars, some fraction of their exoplanets
will orbit their stars in a plane that is in
the line of sight towards Earth. The planets as they orbit will periodically “transit”
in front of the parent star, much the way
that Venus and Mercury periodically
move across the face of our sun when
viewed from earth.
As the exoplanet makes its transit, the
light from the star dims by an almost imperceptible amount. The trick to making
an exoplanet discovery this way is catching more than one transit, and carefully
measuring its “light curve”, or the plot of
the star’s brightness as the exoplanet
transits. The period of time between
transits and the shape of the light curve
can be used to determine the approximate orbit and size of the exoplanet.
Follow up observations using the “wobble
(Continued on page 15)
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method” are required to establish the mass of the planet and fully
characterize its orbit, though enough discoveries have now been
made and characterized, that a pretty good estimate of the planets
mass can be made now without the follow-up observations.
The first discoveries by the transit method were made in 1999 by Timothy Brown and David Charbonneau. The pair used an amateur telescope and CCD camera to make these first discoveries. Up until that
time, very few people had even thought of the possibility of discovering exoplanets this way. This discovery
lead Charbonneau to set up a website
called transitsearch.org6 aimed at recruiting amateur astronomers into a network of observers to carry out follow-up
observations on potential exoplanet
transits. I was captivated by the idea,
that I too could detect an exoplanet.
While I have not yet managed to make
the observations doing so is on my bucket list.

other job.
When the first exoplanet discoveries were
announced, Bill was well placed within
NASA with the right background. After
dusting off this previous work, Bill was successful at convincing NASA to take up the
exoplanet challenge. In doing so, he became the father of and Principal Investigator of what is maybe NASA’s coolest mission – the Keppler Space Telescope.7
As successful as Keppler has been, its mission has ended, as the spacecraft’s
pointing capability has failed. It will then
be up to the new breed of astrophysicists
and planetary scientists to advance the
search. They will need to develop new instruments and new techniques, many of
which are have yet to be thought of. I’m
confident that they will be more than up to
the challenge.

Brown and Charbonneau’s success also
spawned several other programs aimed
at finding possible exoplanets. I recall
quite well the excitement of reading that Bill Bourki - Keppler Principal
Investigator
one group researchers had used several
high end camera lenses connected to
CCD cameras available to amateurs on a commercially available
mount. They used this setup to observe many stars at once looking for
and finding many exoplanet candidates.
This success did not go unnoticed. One researcher, Bill Borucki in 1984
had proposed searching for exoplanets using the transit method. Bill
started as an avid amateur astronomer and space enthusiast. He started his career with NASA in planetary sciences, and never wanted any

Notes (links can be clicked)
1. NASA Planet Quest – Alien vs. Editor blog Jan 14, 2014 by Jason Rodriguez
2. After pirating this phrase, I decided to research its origin, and found this amusing tale. Make sure you play the video link first!
http://godsofadvertising.wordpress.com/2008/10/14/this-is-not-your-fathers-oldsmobile-how-a-portfolio-tarnishing-piece-ofcreative-changed-our-culture-forever/ (I love Google and the internet!)
3. http://www.public.asu.edu/~sciref/exoplnt.htm#Peg51
4. Michael D. Lemonick - “The Dawn of Distant Skies” Scientific American July 2013
5. Michael D. Lemonick - “The Dawn of Distant Skies” Scientific American July 2013
6. http://www.transitsearch.org/ This website has come a long way since I first found it in about 2004
7.http://discoverynewfrontiers.nasa.gov/news/newsletters/newsletter_archive/2009/June2009.swf
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Shallow Sky Object of the Month

Capella—Alpha Aur
By Bill Pellerin, GuideStar Editor

Capella

Object: Capella—Alpha Aur
Class: Star
Constallation: Auriga
Magnitude: 0.1
R.A.: 5 h 16m 41.5 s
Dec: 45 deg 59 min 47 sec
Size/Spectral: G
Distance: 42.2 ly
Optics needed: Unaided eye
Auriga, the charioteer, is usually depicted as carrying a goat in his left
arm. The goat is represented by the star Capella (from the Latin ’capra’
which means ’goat’). Three nearby stars represent ’the kids’.
While the overall color of the star is G, the same as our Sun, what you
see is, in fact, the combined light from two stars that make up the star
system. Under normal circumstances the two stars would be called ’A’
and ’B’ (and some sources refer to the two stars this way).
Not this pair, because the fact that this is a double star was not
discovered early on and another nearby star was given the ’B’
designation. What to do? To solve this problem, astronomers named
the close double stars ’Aa’ and ’Ab’. Don’t try to split these with your
telescope though. You can’t do it because they’re only a fraction of an
arc-second apart (some references say .2 arc-seconds separates the
two stars). It took the interferometer at the Mount Wilson Observatory
to identify Capella as a double-star (in 1919).
Aa is a 2.7 solar mass star and Ab is 2.6 solar masses. Each star is
significantly more luminous than the Sun with Aa 82 times as luminous
as the Sun and Ab 51 times as luminous as the Sun. Luminosity is a
measure of the total power of the star.
The stars are close enough to each other that the distance between
them is measured in millions of miles rather than light-years. Different
sources of information provide different distances between the stars.
I calculate the distance between the stars to be 245 million miles
based on a .2 arc-second separation and a distance from us of 42.2
light years. Other distances (65 million miles) between the stars are
found in other references.
There is also some disagreement about the status of these stars. James
Kaler in his book The Hundred Greatest Stars says that the brighter star
has completed its hydrogen burning phase and is now burning helium
(to carbon). Kaler goes on to say that the secondary star is still burning
hydrogen.
The EarthSky web site says that the two stars are now entering the Red
Giant phase.

The Kids

Auriga
Star chart generated by TheSkyX © Software
Bisque, Inc. All rights reserved. www.bisque.com

What we can say for sure, based on the
estimated mass of each of these stars is
that in the long term both of these stars will
become white dwarf stars. Why? Because
these are each considered low mass stars.
Only stars having 8 solar masses or more
end their lives as a supernova.
There may or may not be visible planetary
nebulae associated with these stars (and it
would be interesting to see what a doublestar planetary would look like).
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Parking at the University of
Houston Main Campus
For the monthly Houston Astronomical Society Meeting
The large-scale map at the right shows the location of the 15F parking
lot, on the west side of Cullen Boulevard.
The detail map (below) was provided by the University of Houston
Parking department to define the area 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).

15F

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.
From Google Maps

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 with

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, MS-Word format via email
BillPellerin@sbcglobal.net. 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.
Editing & Production: Bill Pellerin,
713-880-8061
Email: BillPellerin@sbcglobal.net
Advertising: Advertisers may inquire concerning ad rates and availability of space.

speakers of interest.
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, May 2, 2014
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 into the parking lot (past the parking garage)
Science and Research is across the street (2nd building back)
From I-45 going north (from NASA/Galveston)
exit at Cullen Boulevard
turn left on Cullen
turn right into the parking lot (past the parking garage)
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.

