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COMING EVENTS 
Public Talks 

Lawrence Public Library 
Thursday, March 9, 7PM 
Earth and a Nearby SN 
Dr. Adrian Melott 

 
AAL Meeting 
Baker Wetlands  
Discovery Center 

SUNDAY, APR. 02, 7:00 PM 
PUBLIC OBSERVING 

8:30PM 
 

Future Meetings 

Sunday April 30 
 

President   
Rick Heschmeyer      
rcjbm@sbcglobal.net     

ALCOR 
William Winkler 

billwink10@yahoo.com 
 

Report from the Officers 
The February meeting went off without a 
hitch and the skies cleared enough to al-
low some anxious but enthusiastic parents 
and kids to view the celestial sphere. The 
talk for the evening centered in the rapidly 
growing belief among astronomers that a 
ninth planet, about 10 times the size of 
Earth, probably sits hundreds of AUs away 
from the sun. While the existence of such 
an object had been speculated on for dec-
ades, the evidence to support it was mea-
ger to non-existent. Recent discovery of a 
growing sample of self-explanatory trans-
Neptunian objects, especially deep into the 

Kuiper belt, and their orbital alignment has allowed astronomers to explain their coin-
cidental orbits as a byproduct of the interaction with said planet. Unfortunately for all 
but a few well-placed astronomers, the distance to this planet is so large that unless 
one has ready access to a backyard 8-m telescope, the definitive identification of the 
object is probably a few years away when the Large Synoptic Survey Telescope be-
comes operational, unless the orbit is much more tightly constrained in the near fu-
ture.  Speaking of newly discovered planets, the big story for the month was the 
NASA announcement of a large sample of Earth-like planets in the habitable zone 
around the star Trappistð1 (see pg. 3). Whatôs intriguing is the fact that this star is 
typical of the most common class of normal stars, small mass and cool, found within 
our Galaxy. 

(Continued on page 2) 
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THE NEBRASKA STAR PARTY                  July 23-28, 2017    
              SNAKE CAMPGROUND  
                  MERRITT RESERVOIR      
                    27 MILES SOUTH OF  
                 VALENTINE, NEBRASKA 

Plan now to sail off on your own voyage of 
discovery this summer with us! The astro-
nomical views from Merritt Reservoirôs 
Snake Campground are fabulous, and 
there are plenty of recreational opportuni-
ties to keep the entire family entertained all 
week long at the 22nd annual Nebraska 
Star Party. For newcomers, NSP is the 

perfect place to become acquainted with the wonders of the heavens which canôt be 
seen from cities. Our unique Beginnerôs Field School will show you how fun it is to 
explore the sky here, as well as in your own back yard when you return home, with 
or without a telescope. Youngsters will enjoy the experience of camping beneath the 
stars as well as the special kidôs activity program midweek in which they can have 
fun with pop bottle rocketry, solar viewing, crater study, celestial mechanics, and 
construction projects such as UV bead bracelets, an astrolabe, a planisphere, a 

(Continued on page 2) 
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About the Astronomy Associates of Lawrence  

The club is open to all people interested in sharing their love for astronomy. Beginning in Fall 2016, monthly meetings are t ypical-
ly on the last Sunday of each month and often feature guest speakers, presentations by club members, and a chance to ex-

change amateur astronomy tips. These meetings and the public observing sessions that follow are scheduled at the Baker Wet-
lands Discovery Center, south of Lawrence. All events and meetings are free and open to the public. Periodic star parties are 

scheduled as well. For more information, please contact the club officers: president, Rick Heschmeyer at rcjbm@sbcglobal.net; 
AlCor William Winkler, at  billwink10@yahoo.com; or faculty advisor, Prof. Bruce Twarog at btwarog@ku.edu. Because of the 
flexibility of the schedule due to holidays and alternate events, it is always best to check the Web site for the exact Sunda ys 

when events are scheduled. The information about AAL can be found at   
 http://www.physics.ku.edu/AAL/  

Copies of the Celestial Mechanic  can also be found on the web at                                                                          
  http://www.physics.ku.edu/AAL/newsletter  

For the coming few weeks, we have two public talks on the schedule, the first next week on THURSDAY, MARCH 9 (see pg. 
5) at the LPL on supernova-related extinctions on Earth, an intriguing topic just after the 30th anniversary of SN 1987A, the 
last nearby (150,000 ly!) SN visible to the naked eye (see pg. 8). The 2nd talk is mid-April (pg. 6) and will delve into the lega-
cy of the Hubble Space Telescope. We will have a ñMarchò meeting on Apr. 02 to discuss coming events and public educa-
tion, but will eliminate a talk for that evening given the richness of the next few weeks of astronomy-related events. There will 
also be public observing starting at ~8:30 PM on Sunday April 02. 
 
The annual dues form is ready and will be emailed to you right after this newsletter. Please fill it out and return it with the ap-
propriate amount, either in cash or as a check made out to KUEA. There wonôt be a snail mail version with a return envelope, 
so please respond when you get the email notification.  Have a great week! 
 
Any suggestions for improving the club or the newsletter are always welcome. 

(Continued from page 1) 

spectroscope, or even a telescope. Seasoned observers will find NSP enjoyable as well. There are observing challenges, an 
astro photo contest, and a fantastic light pollution-free sweep of the summer night sky, with naked-eye limiting magnitude (that 
is, the faintest objects visible to the naked eye) approaching magnitude 7.5 to 8! Apart from the starry central attraction, the 
remote sandhills of north-central Nebraska offer a vacation full of western and natural history as well. Short day trips will take 
you to historical sites important to the settlement of the west. The spring-fed water and sugar sand beaches of Merritt Reservoir 
offer swimming, boating, and fishing. Valentine national Wildlife Refuge provides a window into the ecology of the prairie, while 
the nearby Niobrara River affords a cooling tube float or canoe trip through the surrounding cattle and buffalo ranching country. 
Whether youôve been to NSP many times before, or you donôt even know what a star party is, youôll be treated like a cherished 
old friend. Plan now to join us this summer for an unforgettable ï and economical ï vacation! You donôt even need a telescope 
to attend. Be sure to register before June 15, 2016 to save $10 per adult on registration costs. For more info, the NSP website 
can be accessed at http://www.nebraskastarparty.org/ NOTE: NSP will NOT overlap with the 2017 solar eclipse.    

(Continued from page 1) 

including the three inside the habitable zone. These observations aim at assessing the presence of puffy, hydrogen-dominated 
atmospheres, typical for gaseous worlds like Neptune, around these planets. In May 2016, the Hubble team observed the two 
innermost planets, and found no evidence for such puffy atmospheres. This strengthened the case that the planets closest to 
the star are rocky in nature. 

"The TRAPPIST-1 system provides one of the best opportunities in the next decade to study the atmospheres around Earth-
size planets," said Nikole Lewis, co-leader of the Hubble study and astronomer at the Space Telescope Science Institute in 
Baltimore, Maryland. NASA's planet-hunting Kepler space telescope also is studying the TRAPPIST-1 system, making meas-
urements of the star's minuscule changes in brightness due to transiting planets. Operating as the K2 mission, the spacecraft's 
observations will allow astronomers to refine the properties of the known planets, as well as search for additional planets in the 
system. The K2 observations conclude in early March and will be made available on the public archive. 

Spitzer, Hubble, and Kepler will help astronomers plan for follow-up studies using NASA's upcoming James Webb Space Tele-
scope, launching in 2018. With much greater sensitivity, Webb will be able to detect the chemical fingerprints of water, me-
thane, oxygen, ozone, and other components of a planet's atmosphere. Webb also will analyze planets' temperatures and sur-
face pressures ï key factors in assessing their habitability. 

(Continued from page 3) 
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       NASA Telescope Reveals Largest Batch of Earth-Size, Habitable-Zone Planets Around Single Star 

NASA's Spitzer Space Telescope has revealed the first known system of seven Earth-size planets around a single star. 
Three of these planets are firmly located in the habitable zone, the area around the parent star where a rocky planet is most 
likely to have liquid water. The discovery sets a new record for greatest number of habitable-zone planets found around a 
single star outside our solar system. All of these seven planets could have liquid water ï key to life as we know it ï under 
the right atmospheric conditions, but the chances are highest with the three in the habitable zone. ñThis discovery could be 
a significant piece in the puzzle of finding habitable environments, places that are conducive to life,ò said Thomas Zur-
buchen, associate administrator of the agencyôs Science Mission Directorate. ñAnswering the question óare we aloneô is a 
top science priority and finding so many planets like these for the first time in the habitable zone is a remarkable step for-
ward toward that goal.ò 

At about 40 light-years (235 trillion miles) from Earth, the system of planets is relatively close to us, in the constellation 
Aquarius. Because they are located outside of our solar system, these planets are scientifically known as exoplanets.  This 
exoplanet system is called TRAPPIST-1, named for The Transiting Planets and Planetesimals Small Telescope 
(TRAPPIST) in Chile. In May 2016, researchers using TRAPPIST announced they had discovered three planets in the sys-
tem. Assisted by several ground-based telescopes, including the European Southern Observatory's Very Large Telescope, 
Spitzer confirmed the existence of two of these planets and discovered five additional ones, increasing the number of known 
planets in the system to seven.  Using Spitzer data, the team precisely measured the sizes of the seven planets and devel-
oped first estimates of the masses of six of them, allowing their density to be estimated.  Based on their densities, all of the 
TRAPPIST-1 planets are likely to be rocky. Further observations will not only help determine whether they are rich in water, 
but also possibly reveal whether any could have liquid water on their surfaces. The mass of the seventh and farthest ex-
oplanet has not yet been estimated ï scientists believe it could be an icy, "snowball-like" world, but further observations are 
needed.  

"The seven wonders of TRAPPIST-1 are the first Earth-size planets that have been found orbiting this kind of star," said 
Michael Gillon, lead author of the paper and the principal investigator of the TRAPPIST exoplanet survey at the University of 
Liege, Belgium. "It is also the best target yet for studying the atmospheres of potentially habitable, Earth-size worlds."  

In contrast to our sun, the 
TRAPPIST-1 star ï classified 
as an ultra-cool dwarf ï is so 
cool that liquid water could 
survive on planets orbiting 
very close to it, closer than is 
possible on planets in our 
solar system. All seven of the 
TRAPPIST-1 planetary orbits 
are closer to their host star 
than Mercury is to our sun. 
The planets also are very 
close to each other. If a per-
son was standing on one of 
the planetôs surface, they 
could gaze up and potentially 
see geological features or 
clouds of neighboring worlds, 
which would sometimes ap-

pear larger than the moon in Earth's sky.  The planets may also be tidally locked to their star, which means the same side of 
the planet is always facing the star, therefore each side is either perpetual day or night. This could mean they have weather 
patterns totally unlike those on Earth, such as strong winds blowing from the day side to the night side, and extreme temper-
ature changes. Spitzer, an infrared telescope that trails Earth as it orbits the sun, was well-suited for studying TRAPPIST-1 
because the star glows brightest in infrared light, whose wavelengths are longer than the eye can see. In the fall of 2016, 
Spitzer observed TRAPPIST-1 nearly continuously for 500 hours. Spitzer is uniquely positioned in its orbit to observe 
enough crossing ï transits ï of the planets in front of the host star to reveal the complex architecture of the system. Engi-
neers optimized Spitzerôs ability to observe transiting planets during Spitzerôs ñwarm mission,ò which began after the space-
craftôs coolant ran out as planned after the first five years of operations.  

"This is the most exciting result I have seen in the 14 years of Spitzer operations," said Sean Carey, manager of NASA's 
Spitzer Science Center at Caltech/IPAC in Pasadena, California. "Spitzer will follow up in the fall to further refine our under-
standing of these planets so that the James Webb Space Telescope can follow up. More observations of the system are 
sure to reveal more secrets.ò 

Following up on the Spitzer discovery, NASA's Hubble Space Telescope has initiated the screening of four of the planets, 

(Continued on page 2) 
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Images credit: an artist's concept of the JPSS-2 Satellite 
for NOAA and NASA by Orbital ATK (top); complete 
temperature map of the world from NOAA's National 
Weather Service (bottom). 

Solar Eclipse Provides Coronal Glimpse 

By Marcus Woo 

On August 21, 2017, North Americans will enjoy a rare treat: The first total 
solar eclipse visible from the continent since 1979. The sky will darken and the 
temperature will drop, in one of the most dramatic cosmic events on Earth. It 
could be a once-in-a-lifetime show indeed. But it will also be an opportunity to 
do some science. 

Only during an eclipse, when the moon blocks the light from the sun's surface, 
does the sun's corona fully reveal itself. The corona is the hot and wispy at-
mosphere of the sun, extending far beyond the solar disk. But it's relatively 
dim, merely as bright as the full moon at night. The glaring sun, about a million 

times brighter, renders the corona invisible. 

"The beauty of eclipse observations is that they are, at present, the only opportunity where one can observe the 
corona [in visible light] starting from the solar surface out to several solar radii," says Shadia Habbal, an astronomer 
at the University of Hawaii. To study the corona, she's traveled the world having experienced 14 total eclipses (she 
missed only five due to weather). This summer, she and her team will set up identical imaging systems and spec-
trometers at five locations along the path of totality, collecting data that's normally impossible to get. 

Ground-based coronagraphs, instruments designed to study the corona by blocking the sun, can't view the full ex-
tent of the corona. Solar space-based telescopes don't have the spectrographs needed to measure how the tem-
peratures vary throughout the corona. These temperature variations show how the sun's chemical composition is 
distributedðcrucial information for solving one of long-standing mysteries about the corona: how it gets so hot. 
While the sun's surface is ~9980 Farenheit (~5800 Kelvin), the corona can reach several millions of degrees Faren-
heit. Researchers have proposed many explanations involving magneto-acoustic waves and the dissipation of mag-
netic fields, but none can account for the wide-ranging temperature distribution in the corona, Habbal says. 

You too can contribute to science through one of several citizen science projects. For example, you can also help 
study the corona through the Citizen CATE experiment; help produce a high definition, time-expanded video of the 
eclipse; use your ham radio to probe how an eclipse affects the propagation of radio waves in the ionosphere; or 
even observe how wildlife responds to such a unique event.  Otherwise, Habbal still encourages everyone to expe-
rience the eclipse. Never look directly at the sun, of course (find more safety guidelines here:  

https://
eclipse2017.nasa.gov/
safety). But during the ap-
proximately 2.5 minutes of 
totality, you may remove 
your safety glasses and 
watch the eclipse directlyð
only then can you see the 
glorious corona. So enjoy 
the show. The next one visi-
ble from North America 
won't be until 2024.  

For more information about 
the upcoming eclipse, 
please see: NASA Eclipse 
citizen science page 
https://
eclipse2017.nasa.gov/citizen
-science 

NASA Eclipse safety 
guidelines https://
eclipse2017.nasa.gov/safety 

Illustration showing the United States during the total solar eclipse of August 21, 2017, with 

the umbra (black oval), penumbra (concentric shaded ovals), and path of totality (red) 

through or very near several major cities.  Credit: Goddard Science Visualization Studio, 

NASA 

https://eclipse2017.nasa.gov/safety
https://eclipse2017.nasa.gov/safety
https://eclipse2017.nasa.gov/safety
https://eclipse2017.nasa.gov/citizen-science
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