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Thanks, and Farewell
perspectives

That was quite an eclipse. Across the US, most 
of the path of totality was clear, and I dare say 
that millions of Americans witnessed a total 
solar eclipse — while tens of millions more 
glimpsed the partial phases from outside 
totality’s path. I’m sure it made many folks say 
(aloud or to themselves): “I’ve got to see totality 
in 2024.” But until then, our “Eclipse Chronicles” 
on page 18 can serve as a fond reminder and 
farewell to Totality 2017.

Speaking of fond farewells, this editorial 
is mine. This is my final issue as I am leaving 
Mercury — retiring from it, to be exact. I’ve 
been Mercury’s editor for the past 10 years, and 
it has been a fun project to work on. But it’s 
time to move on. A new editor will bring fresh 
ideas to the magazine and likely take it in new 
directions that I, the traditionalist that I am, 
can’t even imagine.

I’d like to express my appreciation to Jim 
Manning, the previous Executive Director of 
the ASP, for bringing me on and supporting 
the changes that I made, and to Linda Shore, 
the current ED, for her continued support of 
me and the magazine. And I’d be remiss if I 

didn’t also thank my first-rate columnists, past 
and present, for their excellent writing — and 
adherence to deadlines!

But my biggest round of thanks goes to 
Mercury’s designer (and the ASP’s webmaster), 
Leslie Proudfit. As we went from a print publi-
cation to two layout variations of the current 
PDF format, Leslie kept the e-zine looking 
fabulous...and put up with my various editorial 
quirks (none of which will be discussed here). 
Thank you, Leslie.

I’ll leave you with a quote, one I’ve had 
pinned to my office bulletin board (the old-
fashioned kind that hangs on a wall) for years. 
It’s something I try to do every evening, and 
it’s a good mantra for those who love the night 
sky. Every night, when you go outside and look 
up, you see something worth remembering. 

 

Paul Deans
Editor, Mercury

http://astrosociety.org
mailto:membership@astrosociety.org
https://tinyurl.com/6rcds8o
https://tinyurl.com/6rcds8o
mailto:%20editor%40astrosociety.org
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After far too many hours on the bus, we were all hot, tired, 
and very hungry when we finally arrived in Council, Idaho, 
for dinner. I was with my husband and 50 other astronomy 

enthusiasts on an eclipse tour organized by MWT Tours. I was one of 
the astronomy lecturers for this excursion. Earlier in the day we had 
been on the Snake River, riding the rapids on a jet boat and explor-
ing the basalt cliffs of Hells Canyon.

Watching the sunset from my window seat, I was thinking that 
in five days the same Sun, now bathing the evening sky in bril-
liant orange light, was going to be the “star attraction” of the most 
anticipated astronomical event in my lifetime — the first total solar 
eclipse to cross the US from coast to coast in 99 years. We would be 
observing totality from a 100-acre horse ranch in Victor, Idaho — 
468 miles from Council on Idaho’s eastern border and just outside 
Grand Teton National Park.

Council is a quintescential western town near the Oregon border. 
As it turned out, Council was also on the eclipse path, and people 
here were going to experience 1 minute and 8 seconds of totality. 
We passed a billboard for an optometrist reminding people to be 
“eye safe” on August 21st, showing a group of smiling people look-
ing up at the sky while wearing their safe eclipse viewers. 

MWT Tours was founded by Melita Thorpe and was one of the first 
companies to specialize in astronomy-focused tourism. Melita is a 

longtime friend and supporter of the ASP and the queen of astron-
omy tourism. She has taken people all over the world to experience 
totality, including Africa, China, Indonesia, and Australia. She has 
learned to adapt quickly to changing circumstances and solve prob-
lems creatively, so when disaster stuck earlier that day, Melita knew 
exactly what to do.

Council City Park. [Courtesy J. Stephen Conn, (CC BY-NC 2.0).]

A Solar Eclipse in a Western Town
On August 21st, hundreds of children in Council experienced the awe of a total solar eclipse.

by Linda Shore

first word
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There were only two restaurants in Council large enough to 
accommodate a group our size. In the morning, when Melita learned 
that both restaurants holding our dinner reservations had gone out 
of business and closed, she solved the problem by thinking way 
outside the box. She contacted Council’s brand new Superintendent 
of Schools, Tim Jensen, to see whether he would let us use a school 
cafeteria. A local caterer would bring the food. Tim enthusiastically 
agreed and was deeply honored to host a group of eclipse chas-
ers from all over the world. He met us at the elementary school, 
unlocked all the doors, set up the tables and benches, and helped 
organize the placement of the platters of meat, breads, side dishes, 
and desserts. He could not have been more gracious and generous. 

When we finished our meal, we applauded Superintendent 
Jensen and asked him to tell us a bit about the schools and their 
plans for the eclipse. He told us how excited the entire town was, 
and that the city council had received a grant from a private founda-
tion to make sure every citizen in Council had eclipse safety glasses. 
Everyone living in Council — all 839 of them — was invited to come 
to the high school and watch the eclipse. School would be closed 
and families were encouraged to be together. It was a once in a life-
time experience for the town, and everyone was ready for it. 

I was deeply moved by what I heard. For the last few years, the 
ASP has been promoting this eclipse as a way to bring astronomy 
to people living in rural towns both on and off the path of totality. 
The ASP provided the astronomy education community with tools, 
resources, and training to use this eclipse to ignite the imagination 
of millions of Americans living in places far away from science muse-
ums, planetariums, observatories, or large universities. 

On the 21st, hundreds of children in Council experienced the awe 
of a total solar eclipse with their families. They will remember it and 
talk about it for the rest of their lives. Because of totality, some of these 

children might become inspired to learn more about astronomy; oth-
ers might become more interested in science. All of them felt a deep 
connection to the cosmos they had not experienced before.

Like the people of Council, our entire nation looked up at the sky 
in wonder that day, forming a vast community of stargazers. I was 
one of them, marveling at one of the most spectacular coronas I 
have seen. People forgot about politics and the stresses of every-
day life, and just looked up with joy. The ASP is deeply honored to 
have been part of helping make this happen and looks forward to 
Eclipse 2024. 

LINDA SHORE is the Executive Director of the Astronomical Society of the Pacific.

David Barker and Linda Shore on a ranch in Victor, Idaho, wearing their eclipse safety glasses. One of 
them is observing the partial phases of the eclipse. The other is not. [Courtesy Linda Shore.]

https://tinyurl.com/ydyuqez9
mailto:lshore%40astrosociety.org
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We know with considerable precision the distance to the 
Moon, thanks to the laser reflectors left on its surface by 
the Apollo astronauts. Distances to the other planets are 

also firmly known, but three centuries ago those figures depended 
on what worldview you had — did you believe in the Tychonic or 
the Copernican system? During one 80-year period, wildly different 
planetary distances were offered to the English public.

Central to any discussion of planetary distances in the 17th cen-
tury is William Leybourn, a mathematician whose chief claim to 
fame is co-author (with Vincent Wing) of the first book of astronomy 
written in English. Urania Practica was published in 1648, when 
Leybourn was only 22, and it contains distances to the outer planets 
that the authors write “comes neere to noble Tycho Brahe.”

Jupiter is said to be 3,431,400 miles away from Earth. According to 
Tycho, Earth is at the center of the solar system, the Sun and Moon 
revolve around Earth, but the other five planets revolve around the 
Sun. In this scheme, Saturn is 9,091,960 miles distant from Earth. 
When Mars is at its furthest approach, its distance is said to be 
2,346,940 miles; at its closest, a mere 657,040 miles! 

In this Tychonic system — promoted by Leybourn more than 
100 years after Copernicus placed the Sun at the center of the solar 
system — the distance from the Earth to the Sun is given as 989,000 
miles. Mercury is not assigned a distance, but Venus “is distant from 

the Sun 735,300 miles.”
Astounding as these 

figures appear to a mod-
ern reader, there is a yet 
more astonishing table 
included: the distances 
of the planets to the 
firmament! We learn 
here Earth is exactly 
49,150,720 miles away 
from the sphere of the 
stars. One would think 
the most distant planet 
would be the closest to 
the firmament, but in 
this Alice in Wonderland 
solar system, Saturn is 
actually 127,864,480 
miles from it. The source 
of these figures quoted 
by Leybourn is “Argol” 
— Andrea Argoli, whose 
book Tables of the Primum Mobile was published in 1610. Argoli was 

How Far Away Are the Planets?
During one 80-year period, wildly different planetary distances were offered to the English public.

Image of William Leybourn in La Science de l’arpenteur: dans 
toute son etendue, by Dupain de Montesson, 1775. [Courtesy 
NOAA Photo Library.]

by Clifford J. Cunningham

annals of astronomy
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a professor of mathematics in Rome and Padua, but his work was 
more inclined toward astrology than astronomy.

In 1694, Leybourn revisited the subject of distances in a book enti-
tled Pleasure with Profit, which quotes Tycho as saying the distance 
of Earth from the Sun is 4,580,450 miles. Leybourn gives figures for 
the outer planets that are roughly five times greater than he believed 
back in 1648. According to him, their distances (in miles) from Earth 
are: Mars 6,950,535, Jupiter 15,892,170, and Saturn 42,020,650.

Just 21 years later, in 1715, we get a very different view of the  
solar system from William Whiston, an adherent of Copernicus. The 
frontispiece of his book, Astronomical Lectures, is a very fine map of 
the solar system, and at its upper right are the distances of the plan-
ets from the Sun, in millions of miles: Mercury (32), Venus (59), Earth 
(81), Mars (123), Jupiter (424) and Saturn (777).

In 1727 (which is the end of our 80-year survey), math teacher 
Charles Leadbetter offers a smaller solar system. In Astronomy, or, 
the True System of the Planets Demonstrated, he claims Saturn is 
608,227,429 miles from the Sun; Jupiter is 353,964,314; and Mars at 
aphelion is 122,440,508 miles.

Interestingly, Whiston (in 1715) was closest to today’s figures. 
More accurate values had to wait for two transits of Venus (1761 
and 1769), and observations of the asteroid Eros in the early 20th 
century, a topic of my upcoming book. Of the men quoted here, 
he also attained the highest academic qualification — successor to 
Isaac Newton in the post of Lucasian Professor of Mathematics at 
Cambridge University, England. 

CLIFFORD J. CUNNINGHAM is an astronomer at the University of Southern Queensland, Australia.

Habitability: Are Two Suns Better than One?
The conditions for life might occur naturally for planets orbiting binary stars.

Recent studies suggest that circumbinary planetary systems — 
planets orbiting binary stars — with a particular set of orbital 
periods may be especially habitable. If their orbital period 

is greater than 10 days, the stars exert mutual tides on each other, 
which suppresses the magnetic dynamo in each star. This reduces 
the emission of UV radiation and stellar winds that are harmful to life. 
Expanding on this work, Ivan Shevchenko argues that circumbinary 
planetary systems orbiting main sequence stars (hereafter, CBP-MS) 

have several life-supporting characteristics that arise generically, 
while those same traits just happen to occur by chance for Earth.

The stellar radiation reaching a planet’s surface (or insolation) 
must be adequate — too much and the planet overheats; too little 
and it is a frigid. All this means is that the planet’s orbit must be in 
the “habitable” zone and is a matter of orbital stability at a desirable 
distance from the binary stars. This appears to occur frequently for 
‘twin binaries” — i.e. binary stars with nearly equal mass, and orbital 

by Jennifer Birriel

astronomer’s notebook

https://tinyurl.com/yca68g7k
https://tinyurl.com/yca68g7k
https://arxiv.org/abs/1701.03475
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periods between 7 to 43 days. 
Since seasonal variations appear to quench long-term instabilities 

inherent in planetary climates, a habitable planet must have seasons. 
Earth’s seasons arise from its 23.5° axial tilt with respect to its orbit 
about the Sun; this tilt is probably the result of a chance collision with 
a giant impactor. Shevchenko points out that CBP-MS automatically 
introduces a seasonal effect of the same amplitude as Earth’s simply 
due to the varying distance from the two stars — no tilt needed!

Long-term climate stability is critical to maintain life. The tilt of 
the Earth’s axis precesses over 40,000 years, varying between 22.1° 
and 24.5°. This small variation results in periodic “ice ages.” Without 
the Moon, this variation would be much larger, between 0° and 85°, 
and the climate shifts would be greater. Shevchenko speculates that 
the presence of a second star in a CBP-MS would provide the same 
stabilization to a planet in the habitable zone.

Tidal effects appear to be important in the development of life 
on Earth, since they provide tidal pools where organic chemicals 
can react. Tides also stimulate tectonic activity, which provides both 
energy and access to chemicals for the organic reactions in tidal pools. 
The tidal effects of the Moon on Earth are amplified by the Sun and, 
coincidentally, these effects are very similar in amplitude. Shevchenko 
points out that the existence of two similar mass stars in CBP-MS 
systems would generically produce the same kind of spring and neap 
tide cycles as on Earth and would drive tectonic activity in planets.

As mentioned earlier, binary systems with orbital periods in excess 
of 10 days produce mutual tides that suppress magnetic activity and 
hence provide automatic planetary protection from high-energy 
radiation and stellar winds. On the other hand, the same protective 
effect from Earth’s magnetosphere results from the metallic core pro-
vided by the chance collision of an iron-rich impactor early in Earth’s 
history. This leaves only the issue of water. Early bombardments  

from meteors 
and comets 
near the end 
of Earth’s 
formation 
seems to be  
the most 
likely source 
of its water, 
as evidenced 
by the simi-
larity in iso-
topic ratios 
between 
seawater and 
meteors and 
comets. As of yet, there is no definitive mechanism by which water 
can be delivered in CBP-MS systems.

Earth has long been considered the archetypal planet for breed-
ing life. However, this circumstance allows us to only approximately 
quantify the conditions for habitability. Shevchenko posits that 
M-dwarf CPB systems are well suited to habitability, and that the 
production of life-bearing planets in single, main-sequence star 
systems might likely occur only by chance. With more than 70% of 
the stars in the galaxy being M dwarfs, and more than 50% of stars in 
binary systems, M-dwarf CBP-MS systems might actually be the true 
“cradles of life” in the Milky Way. 

JENNIFER BIRRIEL is Professor of Physics at Morehead State University in KY. For Eclipse 2017, she 
was part of a Morehead State team that participated in Citizen CATE, observing and collecting data 
from Hopkinsville, KY.

This artist’s concept illustrates Kepler-16b, the first planet known to defini-
tively orbit two stars. [NASA/JPL-Caltech/T. Pyle]

https://tinyurl.com/ycgcv7t4
https://tinyurl.com/ycgcv7t4
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If we want to know more about whether life could survive on a 
planet outside our solar system, it’s important to know the age of 
its star. Young stars have frequent releases of high-energy radiation 

called flares that can zap their planets’ surfaces. Planets orbiting older 
stars have survived the spate of youthful flares, but have also been 
exposed to the ravages of stellar radiation for a longer period of time.

Scientists now have a good estimate for the age of one of the 
most intriguing planetary systems discovered to date — TRAPPIST-1, 
a system of seven Earth-size worlds orbiting an ultra-cool dwarf star 
about 40 light-years away. Researchers say in a new study that the 
TRAPPIST-1 star is quite old: between 5.4 and 9.8 billion years. This is 
up to twice as old as our own solar system, which formed some 4.5 
billion years ago.

The seven wonders of TRAPPIST-1 were revealed earlier this year. 
At the time of its discovery, scientists believed the TRAPPIST-1 system 
had to be at least 500 million years old. However, even this lower age 
limit was uncertain; in theory, the star could be almost as old as the 
universe itself. Are the orbits of this compact system of planets sta-
ble? Might life have enough time to evolve on any of these worlds?

“Our results really help constrain the evolution of the TRAPPIST-1 
system, because the system has to have persisted for billions of years. 
This means the planets had to evolve together, otherwise the system 
would have fallen apart long ago,” said Adam Burgasser (University of 

California, San Diego). 
Burgasser teamed up 
with Eric Mamajek, 
deputy program 
scientist for NASA’s 
Exoplanet Exploration 
Program (JPL) to calcu-
late TRAPPIST-1’s age.

It is unclear what 
this older age means 
for the planets’ habitability. On the one hand, older stars flare less 
than younger stars, and Burgasser and Mamajek confirmed that 
TRAPPIST-1 is relatively quiet compared to other ultra-cool dwarf 
stars. On the other hand, since the planets are so close to the star, 
they have soaked up billions of years of high-energy radiation, which 
could have boiled off atmospheres and large amounts of water. 

“If there is life on these planets, I would speculate that it has to be 
hardy life, because it has to be able to survive some potentially dire 
scenarios for billions of years,” Burgasser said.

The preprint of the paper is available here. 

ELIZABETH LANDAU covers the technology beat for the Media Relations Office at NASA’s Jet 
Propulsion Laboratory in Pasadena, California.

TRAPPIST-1 is Older Than Our Solar System
It is unclear what this older age means for the planets’ habitability.

This artwork shows what the TRAPPIST-1 system might look like 
from a point near TRAPPIST-1f (at right). [NASA/JPL-Caltech]

by Elizabeth Landau

strange new worlds

https://arxiv.org/abs/1706.02018
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So, how was it? That’s what people keep asking me about being 
in Pasadena for Cassini’s final plunge into the clouds of Saturn. 
And after a week of thinking about it, I’ve come to a conclu-

sion: That is a very, very hard question to answer. 
It was awesome. It was heartbreaking. It was a ton of fun. It was 

exhausting. The best I have come up with to describe the feeling is 
an Irish wake, except given that the gathering started at 3:00 am, 
we were all downing caffeine rather than whiskey. A couple thou-
sand members of Cassini’s extended family assembled on a lawn at 
Caltech to see it into the next world — in a much more literal sense 
than is typical.

Cassini holds a special place in my heart. When I was in the third 
grade, the father of one of my classmates came and talked to us about 
a spaceship he was helping to build. It was called Cassini-Huygens, 
and it was going to fly to Saturn and help us learn about the ringed 
planet and its mysterious moon, Titan. I was fascinated, and excitedly 
added my brand-new cursive signature to a piece of paper that would 
be scanned onto a disk bolted to the bus of the craft.

That presentation sparked my interest in space and astronomy, 
and set me on a path that led, 18 years later, to a position on the 
team operating the Visual and Infrared Mapping Spectrometer 
(VIMS) on Cassini. And for the last two and one-half years of the 
craft’s life I helped, in a small way, to drive the spaceship that caused 

me to look 
to the stars 
for my 
career. 

On End-
of-Mission 
night, I met  
one of my 
ops team 
colleagues 
in the hotel 
lobby at 
2:45 am to  
drive to 
Caltech. At 
check-in, we  
were all given our badges and special “Grand Finale” lapel pins, and 
then spent the next hour in a middle-of-the-night family reunion — 
finding old friends in the dark, and putting faces to people I’d only 
ever known by e-mail. Lots of pictures were taken, kids ran around 
burning off their mysteriously infinite energy, and there was even a 
dog with his very own badge and a collar made from a Cassini lan-
yard! Each instrument team had a section of chairs on the lawn, and 

Cassini End of Mission: A Personal Perspective 
It was a sad moment, but it also left me thankful.

This collage of images, made from data obtained by Cassini’s VIMS, shows the 
location on Saturn where the NASA spacecraft entered Saturn’s atmosphere 
on September 15, 2017 (oval outline in white). This view shows Saturn in the 
thermal infrared, at a wavelength of five microns. The instrument is sensing 
heat coming from Saturn’s interior, shown as red. Clouds in the atmosphere are 
silhouetted against that inner glow. [NASA/JPL-Caltech/University of Arizona]

by Emily Joseph

planetary perspectives
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the three of us on the ops team piled into the front row as the official 
NASA TV coverage got underway. We were laughing and joking, and 
at one point the JPL cameraman in front of us asked if we could look 
serious while we watched the screen. We all responded “No!”

He didn’t need to coach us to look serious when the final moments 
came. Watching the green lines indicating the signals coming from 
Cassini, the whole lawn went silent while imagining our spacecraft 
entering the atmosphere, its thrusters struggling to fight the drag 
and keep its antenna pointed towards Earth. Every second meant 
just a few more bits of data reaching us. First the Z-band went flat, 
then the S-band. Cassini was gone. 

There was applause. There were tears. My team leader came over 
and gave us all a group hug. Project Manager Earl Maize officially 
declared End of Mission. 

There is a Jewish prayer we recite on special occasions. Called the 
Shehecheyanu, it’s a blessing of thanksgiving said for new, special, or 
unusual experiences. Another Jewish member of the team recited 
it with me in the dawn light of that Friday morning, and it comes 
closer than anything else to answering how I feel about the end 
of mission. I’m thankful. Thankful for all Cassini taught us as a spe-
cies and me as a person, thankful for everyone it brought together 
and inspired, and thankful for every last bit of data it managed to 
send back to us — from its launch until its final moment. Thank you, 
Cassini. I’ll miss you. 

EMILY JOSEPH is a Research Assistant (with an emphasis on Mars studies) at the Planetary Science 
Institute and is part-time on the VIMS operations team for the Cassini mission at the University of 
Arizona Lunar and Planetary Lab. You can find her on Twitter @EmExAstris.

Old Bursts Still Teaching Us New Tricks
We know what they are; now we see how they might work.

Gamma-ray bursts (GRBs) are the most energetic recurrent 
events in the universe. Lasting just a few milliseconds to 
upwards of a minute, these bursts emit as much energy as 

our Sun will over its entire lifetime. But fast, fleeting, and random, 
GRBs were a complete mystery until only about a decade ago. 

They were first detected in the late 1960s but remained classified 
until 1973 because, at first, the United States thought they might 
be terrestrial in origin — the energetic clues to secret nuclear bomb 

testing presumably carried out by the Soviets. With the detection of 
enough of these bursts, scientists soon determined they were cosmic 
explosions. But what could produce such energy?

Intrigue grew during the next several decades. Through the 1990s, 
NASA’s Compton Gamma Ray Observatory detected more than 
2,700 GRBs; they were appearing from all points in the sky, a pure 
isotropic distribution. Astronomers searched for counterparts in 
other wavelengths in vain. Even for the best localized bursts, there 

by Christopher Wanjek

armchair astrophysics

https://tinyurl.com/yamsmcnq
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seemed to be no source of the explosion.
A definitive answer wouldn’t come until the launching of NASA’s 

Swift Telescope in 2004. Swift had it all: a GRB detector that could 
localize bursts; the agility to turn to the source within seconds to 
observe in other wavelengths; and a network of space- and ground-
based telescopes, some automated, that could be recruited instantly 
to study the bursts.

And so, a picture emerged. GRBs were either short (a few millisec-
onds) or long (greater than two seconds). The short ones were caused 
by merging neutron stars; the long ones by massive star implosions. 
In either case, GRBs signaled the birth of a black hole created by a  
collision or a massive supernova beamed our way. Case solved?

Well, no, the story seems to be just beginning. We know what 
causes GRBs. But what makes them so powerful? Physicists have 
been unable to explain the engine.

Now, an international team has provided a compelling explana-
tion with their analysis of a particularly bright burst called GRB 
160625B, detected on July 25, 2016. This was the first time the scien-
tists caught the initial, second-long, extremely bright phase of the 
burst, called the “prompt” phase.

The data reveal how the newly formed black hole produces a 
strong magnetic field that initially dominates the energy emission 
jets, whipping particles to nearly light speed. Synchrotron radia-
tion — which results when electrons are accelerated in a curved or 
spiral pathway — appears to powers the prompt phase. Then matter 
takes over and begins to dominate the jets, colliding and produc-
ing gamma rays. Theorists thought that the jets were dominated by 
either matter or the magnetic field, but not both.

“There has been a dichotomy in the community,” said Eleonora 
Troja of the University of Maryland (UMD), lead author on the paper 
describing the discovery in the July 27, 2017, issue of the journal 

Nature. “We find 
evidence for 
both models, 
suggesting that 
gamma-ray 
burst jets have 
a dual, hybrid 
nature. This is 
an important 
achievement 
because, despite 
decades of 
investigation, 
the physical 
mechanism that 
drives gamma-
ray bursts had 
not yet been unambiguously identified.”

Key to the observation was optical data collected soon after the 
burst trigger that revealed polarization, an indirect measure of 
magnetic field strength. “There is very little data on polarized emis-
sion from gamma-ray bursts,” said Alexander Kutyrev of UMD, a co-
author. “This burst was unique because we caught the polarization 
state at an early stage. This is hard to do because it requires a very 
fast reaction time.”

It requires a little luck, too, Troja said. But with GRBs occurring 
daily from our vantage point, and with an advanced telescope net-
work in place, surely luck will strike again to confirm these results. 

CHRISTOPHER WANJEK is a Baltimore-based writer seeking the energy of GRBs to get him through 
the next four years.

An artist’s rendering shows the most common type of gamma-ray burst, 
thought to occur when a massive star collapses, forms a black hole, and 
blasts particle jets outward at nearly the speed of light. [NASA Goddard 
Space Flight Center]

https://swift.gsfc.nasa.gov/
https://swift.gsfc.nasa.gov/


VOL. 46 NO. 4
AUTUMN 2017 14

TABLE OF CONTENTS

Before dawn on February 26, 1979, three of us climbed into a 
red VW Bug to drive south from Spokane to Steptoe Butte, 
Washington. We were undergraduate geology majors, and 

we’d set out to observe that morning’s solar eclipse from the path of 
totality. We arrived with time to spare, and stood in the cold, waiting. 
At the appointed time, the sky darkened, and the rolling hills of the 
Palouse disappeared. Meanwhile, 230 miles west at the Stonehenge 
replica on a bluff above the Columbia River near Goldendale, the 
assembled crowd had momentary clear skies, allowing a view of the 
corona as the Moon passed in front of the Sun. But we drove back to 
school with only the memory of a darkened landscape on an over-
cast day with intermittent snow showers.

In the following years I observed a variety of solar and lunar 
eclipses. During my time in the classroom, if a partial solar eclipse 
occurred during the school day, I’d take my classes outside to 
observe it. If a lunar eclipse was about to happen, we would read a 
portion of the book A Year in the Maine Woods, by zoologist/natu-
ralist Bernd Heinrich. In the book, Heinrich describes his experi-
ence determining the orbit of the Moon just by making systematic 
observations, and how he and a number of his students gathered 
at his remote cabin to observe a total lunar eclipse. I’d then ask my 
students to go outside that evening, make their own observations, 
and respond to the eclipse in some personal way — through poetry, 

art, music, journaling, or however the phenomenon inspired them. 
While not every student followed through, I like to think it gave most 
of them permission to feel a sense of wonder about something to 
which they’d normally pay no heed.

Lately, significant shifts have taken place that influenced the 
professional development we were delivering at the ASP. The Next 

Sharing the Phenomena 
A saga about sharing the experience of understanding and observing an eclipse.

Totality as seen at the Oregon Star Party in the Ochoco Mountains, Oregon. [Courtesy Brian Kruse.] 

by Brian Kruse

education matters
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Generation Science Standards (NGSS) has learners moving away 
from rote learning and toward evidence-based reasoning to explain 
natural phenomena. 

The Yardstick Eclipse demo, developed for the NASA Night Sky 
Network, was originally intended to show the how and why of 
eclipses, rather than as a tool for active engagement. During the 
several 2014 workshops, we introduced the Yardstick Eclipse demo 
as a model learners can manipulate to help make sense of their 
own observations and discover the correlation between eclipses 
and lunar phases. Using the Yardstick Eclipse demo, in combination 
with the Moon on a Stick activity, led to better understanding of the 
geometry of eclipses on the part of teachers. 

The spring and summer of 2015 brought important insights into 
how best to engage educators regarding eclipses. It became evi-
dent there were a significant number of misconceptions regarding 
eclipses. Through the use of formative assessment techniques, and 
active engagement with the Moon on a Stick and Yardstick Eclipse 
models, it became increasingly clear that teachers needed some-
thing comprehensive and not just a brief survey.The ASP’s Summer 
Astronomy Institute gave us the chance to test out some ideas in a 
systematic manner, including explorations of the scale of the Earth-
Moon system and the basic pattern of lunar phases. 

Later that summer, I attended the Oregon Star Party and discov-
ered it was in the path of totality for the solar eclipse taking place in 
two years. For the first time, the August 2017 eclipse truly entered 
my conscious thought as a real thing that I might have a chance to 
witness, making up for that dark, snowy sky so many years before. It 
was time to start working to ensure as many educators as possible 
would have a good experience with the eclipse.

The many workshops and conference sessions in 2016 helped us 
refine the ideas we had started exploring the previous year. A rewrite 

of the Night Sky Network Yardstick Eclipse demo, and its incorpora-
tion as the centerpiece of an NGSS storyline on eclipses, gave us a 
framework for the delivery of professional development relevant 
to the upcoming phenomena in August 2017, as well as sound 
pedagogy educators could implement in their own classrooms. In 
the 18 months prior to the eclipse, nine half-day workshops and six 
one-hour talks on eclipses in the classroom were delivered to an 
estimated 750 classroom educators. With all this outreach, and the 
care and training of the volunteer photographers for the Eclipse 
Megamovie, early July 2017 found me burned out and anxious for 
August 21st to dawn, after which there’d be no eclipse to explain or 
activities to facilitate. 

The prospect of the quiet of the Oregon Star Party, at a high des-
ert location 45 miles east of Prineville, Oregon, beckoned. The night 
sky in the Ochoco Mountains is usually pristine. On a good night 
the Milky Way stretches from horizon to horizon, and up to a dozen 
Messier objects are visible to the naked eye. For me, it’s usually 
enough to sit back and gaze into the depths of time and space, the 
telescope left unused.

During a stint volunteering in the information tent, a woman came 
in and exclaimed “I know you, you’re the Megamovie guy. You’re 
famous!” And so I met Catherine Roberts, one of the Megamovie 
volunteers. Later that afternoon, we discussed the settings to use on 
her cameras, and thus on my own. It was a simple thing, but meeting 
someone so enthusiastic did wonders for my own excitement level, 
and once again I started anticipating the eclipse.

One evening of dense smoke, and another with sky-obscuring 
clouds, had me thinking back to the snowy skies of 1979. Would the 
sky cooperate and give us a view of the eclipse? 

Monday August 21st dawned with a thin haze of smoke and a 
few clouds along the horizon. At first contact, whoops and shouts of 
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joy rose into the sky greeting the begin-
ning of the eclipse. As the partial phase 
deepened, anticipation rose, until finally, 
with a flash of the diamond ring, the solar 
corona sprang into our awareness.

After an all-too-short 83 seconds of 
totality, a second diamond ring burst into 
view, and the total phase was at an end. 
With an hour of the waning partial eclipse 
ahead of us, my neighbor Rob brought 
me a can of Chromosphere Ale from 
Ecliptic Brewery to celebrate.

It was a marvelous event to share, 
standing with many others in the shadow  

of the Moon on a barren ridge high in the Ochoco Mountains. A phe-
nomenon such as a solar eclipse is, as someone once said, the most 
democratic of experiences. Everyone shares in a collective feeling of 
awe at the stunning beauty of what appears to be a hole in the sky. 
It’s no wonder the ancients worshiped the Sun and invented all man-
ner of myths and deities to explain a total eclipse, since their minds 
had apparently lost all rationally.

This year’s totality does not make up for 1979. And though I have 
not seen them for years, I do wish I could have shared the experi-
ence of standing in the Moon’s shadow with those old friends from  
a different life. 

BRIAN KRUSE manages the formal education programs at the ASP and is the Director for Region F 
of the National Science Education Leadership Association.

Partial Eclipse, Total Outreach
Sometimes a celestial event can bring people together to reflect on the wonders of the universe.

The year before the 2012 transit of Venus, I attended the 
Astronomical Society of the Pacific’s 2011 annual meeting 
“Connecting People to Science” in Baltimore, MD. One of the 

conference sessions I participated in was “Build a Sun Funnel for 
Group Viewing of Sunspots & the Transit of Venus,” led by Richard 
Tresch Fienberg (AAS), Chuck Bueter (nightwise.org), and Louis A. 
Mayo (NASA Goddard/Honeywell Tech. Solutions). 

During this hands-on workshop, we all built a “Sun Funnel” 

from inexpensive and easy-to-find pieces of hardware. This funnel 
replaces the traditional eye piece of a telescope to provide a solar 
projection that can easily and safely be seen by a group. At the time, 
I didn’t actually have access to a telescope to which I could attach 
the Sun Funnel, but I attended the workshop anyway because I 
enjoy making things and — you never know — I might get my 
hands on a small telescope some day.

At this same conference, I absent mindedly bought some raffle 

by Bethany Cobb

reaching out

[Courtesy Ecliptic Brewing]

http://nightwise.org
https://rpsec.usca.edu/Events/Eclipse/EclipseInstructions-Sun_Funnel.pdf
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tickets, and I ended up winning a 
telescope! It turns out the Sun Funnel 
has, therefore, served me quite well. 
Alas, I was clouded out for the 2012 
transit, but each time I teach the “Sun” 
chapter in my introductory astronomy 
courses (and the weather cooperates), 
I’m able to give students a nice view of 
the photosphere and sunspots.

I wasn’t able to travel to the path of 
totality for this summer’s solar eclipse.
Instead, I got involved in a simple way 
by holding a “sidewalk astronomy” 
event on the campus of the George 
Washington University. 

Monday morning, the weather 
in Washington, D.C., was partially 
cloudy, and rain was predicted right 
around the time of maximum eclipse. 
Hoping to share at least some glimpses of the partially hidden Sun 
with passersby, I set up my telescope and Sun Funnel (with a handful 
of eclipse glasses) on a walkway that runs through the middle of our 
campus. Initial conditions were not promising, with big patches of 
clouds obscuring the view. As luck would have it, however, about a 
half hour into the event, the sky cleared considerably.

I had thought that I’d be able to get folks to stop for a minute 
to glance at the eclipse and maybe answer some quick questions. 
Instead, I started accreting people! A few joined in immediately upon 
seeing me set up the telescope, and more and more drifted in as max-
imum eclipse approached and daylight became noticeably dimmer. 
(About 81% of the Sun was obscured as seen from Washington.) I was 

astonished at how 
many people were 
walking around 
with a personal set 
of eclipse glasses 
in their pocket. 
Not until well after 
maximum eclipse 
did the crowd and 
conversations 
break up — and 
then only because 
the predicted rain 
finally descended, 
and I had to make 
a quick retreat with 
my equipment. I 
spent much of the 
remainder of the 
day enjoying news 
and social media 
reports of other people’s eclipse experiences, whether or not they 
were in totality. 

For me, this was one of the truest moments of joy in being an 
astronomer. Astronomy is not always practical, but when something 
as simple as the Moon passing in front of the Sun brings so many 
people together to pause and reflect for a few moments on the won-
ders of the universe — then astronomy is unmistakably worthwhile. 

BETHANY COBB is an Associate Professor of Honors and Physics at The George Washington University, 
where she studies gamma-ray bursts and teaches physics/astronomy to non-science majors.

The author holding the Sun Funnel she 
made at the ASP’s 2011 annual confer-
ence. [ASP/Paul Deans] 

The author using a collapsible vegetable steamer basket as a  
pinhole projector to safely show the partial phases of the eclipse. 
[Courtesy Alex Dent.] 
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Eclipse Chronicles
Seven tales from the Great American Solar Eclipse of 2017.

This composite image of short, medium, and long exposures shows 
amazing detail in the corona as seen from Madras, Oregon. Unless other-
wise noted, all images are courtesy the authors of the stories in which they 
appear. This image is courtesy Rick Fienberg/TravelQuest International.
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A Rest Stop Totality
PAUL DEANS, Mercury editor

Dubois, Idaho, straddles the I15 some 50 miles north of Idaho Falls. 
It has a large rest area, a Phillips 66 gas station with a general store, 
a post office, and a few shops. The city has 597 inhabitants, but for 
a few hours on August 21st, its population more than doubled as it 
played host to several hundred eclipse chasers. I was one of them.

Although well north of the centerline, Dubois (right) was my 
observing site of choice for several reasons: good weather prospects, 
an easy post-eclipse escape route on the I15 north to Canada, and 
the fact that I actually wanted to be off the centerline for a change. 
Since I was well south of the path of totality the night prior, I left my 
hotel at 4:30 am and pulled into the Dubois rest stop 90 minutes 

later; traffic was non-existent. I was surprised at how full the rest area 
was — until cars started departing, and I realized that some folks 
actually stopped and rested overnight.

Ninety minutes before totality the rest stop, the adjoining Phillips 
66 gas station, and the gravel lots across the street were jammed, 
and cars still poured in off the Interstate. At first contact the usual 
cheer went up…and then everyone settled in to wait. My next-car 
neighbor and his wife had never seen an eclipse, so I spent a little 
time outlining what to expect and what to look for.

It seemed to me that the sky remained unusually bright, even as 
second contact neared. Not until roughly five minutes prior to total-
ity did I finally spot Venus overhead. Then darkness swept in, culmi-
nating with a diamond ring, and totality in a beautifully clear sky. 

As has been my custom for many of my previous 10 total eclipses, I 
took a few pictures and then just stared. I spent most of my precious 
93 seconds of totality with my image-stabilized binoculars glued 
to my eyeballs, trying to burn into my memory the delicate coronal 
streamers, the small but pretty prominences, the appearance of 
Regulus in the corona, and the ruddy chromosphere — a sight visible 

Second (left) and third contact. The diamond rings are not opposite each other, because I was viewing 
totality from well north of the centerline.
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for longer than usual because of my position north of the centerline. 
I did take a moment to gawk at the glowing hole in the sky where 
the Sun used to be, and peek at the 360° horizon sunset glow. I was 
also vaguely aware of the excited hubbub that surrounded me.

But as always, the first Baily’s bead emerged much too soon, the 

diamond ring burst forth, and the corona faded into the emerging 
brightness. This beautiful totality was over. My next-car neighbor, 
bubbling over with excitement, was already talking about a road 
trip to totality in 2024. I’m hoping I don’t have to wait that long for a 
repeat experience.

A Foggy Partial Eclipse
ANN BURGESS, Naturalist, Celebrity Infinity

The morning came drenched in fog, but several eclipse chasers on 
the Celebrity Infinity (off the coast of Vancouver Island, northbound to 
Alaska) were determined to not be defeated. We gamely climbed the 
stairs to the sports deck and prepared to observe whatever we could 
of the partial eclipse. All of North America was in the path of the 
August 21st eclipse, and across much of the US, the day was sunny 
and clear. But at 56° North, our ship could do nothing except plow 
through one foggy and soggy marine-layer-laden area after another.

We took consolation in making our eclipse sightings wherever 
we could, and some of the best images obtained were those of the 
crescent Sun reflected in puddles on the ship’s decks. At maximum 
eclipse of almost 75%, we didn’t notice a significant diminishing 
of light — merely an increase in the precipitation as the morning 
wore on.

Fortunately, the ship had the foresight to broadcast the live event 
on the large screen on the outside deck. So, bundled in Alaskan foul-
weather gear, we celebrated with those in better circumstances and 
cheered the Sun as we watched, with envy, Baily’s beads and the dia-
mond rings at second and third contacts. We all toasted to “the next 
time” with hot chocolate, and then retreated to our cabins to dry off 
and remember better eclipse chases in years past.

Top: The author trying to observe the progress of the eclipse through the clouds and mist. Bottom: The 
partial phases could sometimes be spotted reflected in pools of water on the ship’s deck.
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Totality in Madras
LESLIE PROUDFIT, ASP Senior Designer/Webmaster

My family and I had planned to leave Bend for Madras by 3:00 am 
on eclipse-day morning, but we started to worry about traffic. So we 
left Bend at 10:30 pm and arrived in Madras 75 minutes later. There 
was no traffic at all, and we had no problem reaching our assigned 
parking spot in the field at the Madras airport, where we slept in the 
car. We had the added bonus of a starry sky with a faint Milky Way, 
which my daughter, Amy, had been wanting to see.

We woke early the next morning (there were small planes flying 
into the airport…that’s the way to go!) and walked two miles to the 
motel where the ASP’s Mike Bennett, Joycelin Craig, and their families 
and friends were staying. They’d set up tent canopies, telescopes, 
various colanders and other pinhole projectors, plus a thermometer 
to measure the temperature drop during the eclipse. 

Mike gave a brief explanation about the eclipse and answered 
questions. He compared viewing a partial vs totality to kissing vs 
getting married, both of which Amy (age 12) found equally gross. 
We had fun using the pinhole projectors, and Amy discovered that a 
Cheez-It cracker can make a nice pinhole projector (right), which was 
popular with the group. The weather was great — no clouds, and 
smoke from the forest fires was to the west and didn’t interfere.

Totality was spectacular. At the beginning, I teared up (which 
Amy will not let me forget; she tells everyone she meets). We spot-
ted Venus, the 360° sunset, a prominence on the right side of the 
Sun, and the diamond rings at the beginning and end of totality. We 
couldn’t see Mt. Jefferson from where we were, so I wasn’t able to 
watch the shadow sweep over the mountain. People were clapping 
and cheering as second and third contacts came and went. And the 

temperature dropped from about 74°F to 66°F.
It really is different seeing totality in person vs seeing a photo or 

video. I decided it was like seeing a beautiful image of an ice cream 
cone vs actually eating an ice cream cone on a hot day! It is such a 
sensory experience (even a sensory overload) when you see totality 
in person. And yes, as often described, our two minutes of totality 
felt like it lasted only eight seconds!

Afterwards, we stayed with the group for a while (many people 
departed as soon as totality was over). We were already talking 
about going to Mexico or Austin for the 2024 eclipse (next time we’ll 
stay in the path of totality!), and my husband is making plans to 
bring his good camera and take pictures next time.

As soon as we started walking back to our parking spot, we knew 

A Cheez-It cracker makes a nice pinhole projector during the partial eclipse. [Courtesy Joycelin Craig (x2).]
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Eclipsed in Sweetwater
JEFF MANGUM, Scientist at NRAO & Editor of PASP

I will admit that I was a bit ambivalent about venturing to totality for 
the August 21, 2017, eclipse. Even though I had never seen a total 
solar eclipse before, I was not all that excited about the prospects of 
seeing this one.

About a month before the special date, I decided to take my fam-
ily to view the eclipse in Sweetwater, Tennessee. Situated very near 
the centerline, with 2m 37s of totality, Sweetwater (population just 
under 6,000) had been gearing-up for this event for several years. 
My wife Connie, youngest daughter Holly, five-month-old Golden 
Retriever Ivy, and I drove to Knoxville, Tennessee, the day before the 
eclipse. Here we could find accommodations for the night and be 
only 30 minutes from Sweetwater. All along the drive down I81, we 
saw traffic warning signs extolled people to not stop for the eclipse 
on August 21st. 

We rose early the next morning, as we had been warned about 
the possibility of heavy traffic (which did not materialize), and made 
our way to our pre-assigned parking area on a grassy field owned by 

a local resident. When we arrived, we were told that there were only 
two rules: “no fightin and no drinkin” — rules that were enforced by 
an elderly lady with a 44 revolver!

We found ourselves about a block away from the Eclipse 2017 
Festival, which included numerous food and trinket vendors, a 
gazeebo with featured events and music, and a bandstand with a 

we were going to have trouble getting out of Madras, because 
Highway 97 was jammed in both directions. We were carrying a bag 
of snacks, and people in cars stuck in the stop-and-go traffic kept 
offering to buy our granola bars! Since we had no place to stay in 
Madras, we bit the bullet and left for Bend. It took 5½ hours to drive 
those 45 miles! We were very happy we’d decided to stay an extra 
night and fly out of Redmond the next afternoon. 

To sum up: We were really, really glad we made the trip, and I think 
Amy was especially impressed. All in all, we had a great time.Ready and waiting for the eclipse. [Courtesy Joycelin Craig.]

Ivy found all of the excitement to be a bit exhausting.
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band that played southern rock covers the entire day. It was glori-
ous! We spent the entire time leading up to eclipse time (the partial  
phase started just after 1:00 pm local time) wandering around the 
festival sampling kettle corn popcorn, cotton candy, and great 
pulled pork barbeque.

Once the partial eclipse began, most people found a place to 
watch the event. We opted for a shady spot along Main Street in 
the shadow of a building, as it was quite hot that day. As the partial 
phase progressed, everyone around us regularly sampled the state 
of the disappearing Sun, always accompanied with an “oooh” and/
or an “ahhh.” 

Several minutes before the start of totality, we decided to position 
ourselves closer to the center of town and nearer to the center of a 
group of some 1,000 other eclipse enthusiasts. A couple of minutes 
before totality began, as the sky started to darken, we noticed that 
Ivy started to get restless, as if she was worried about something. 

When totality struck, the crowd broke out into spontaneous 
applause. Starlings, who had presumably been nesting in the ledges 

of the town buildings, began flying around, clearly upset by the 
unexpected darkness. Sweetwater had set their town streetlights  
to stay off during the eclipse, so we had a fantastic deep darkness 
during totality.

Holly and I both reacted with amazement as totality progressed, 
while Connie, like many of the other eclipse watchers around us, 
began to weep at the spectacle. We were treated to a fantastic view 
of the corona, but we did not glimpse any prominences or any 
other eclipse-
related phe-
nomena during 
the all-too-brief 
totality.

As totality 
came to an 
end, the crowd 
erupted in 
another round 
of spontaneous 
applause and 
cheering, as if to 
say “thanks for 
a great show.” 
Surpassing all 
of our expec-
tations, solar 
eclipse totality 
is definitely an 
event that we 
will try to catch 
again!

The scene in Sweetwater, Tennessee on eclipse day morning.

Holly is now hooked on chasing total solar eclipses.
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Fairground Totality
JOSEPH JENSEN, Professor of Physics and Astronomy (UVU) & ASP 
Conference Series Managing Editor

The experience of witnessing a total solar eclipse is one that inspires 
awe, amazement, wonder, and elation in just about every person 
who sees one. Just ask someone who traveled to “the line” and 

they will probably tell you 
that they were unprepared 
for the emotional power of 
the event. The day after the 
eclipse, I spent hours sharing 
the excitement with dozens 
of people who wanted to 
share their experiences with 
me (in equal parts eclipse 
euphoria and traffic horror). 
Even though their feelings 
were deeply personal and 
moving, the desire of many 
people is to share those feel-
ings with others.

Having seen the eclipse in 
Hawaii in 1991, I was anxious  
to share the experience with  
my family and friends this 
time. I had been talking 
about it with my children  
for several years and they 
were excited to go. In the 

months leading up to August 21st, I worked to get as many people 
as possible to the county fairgrounds in Riverton, Wyoming — a 
location near the centerline chosen for its large parking lot and clean 
public rest rooms. Logistics trumped landscape, in this case, but 
we were thrilled to have a large open area near the rodeo grounds 
where we could set up telescopes and share the eclipse.

We took three tour buses filled with 150 students and faculty from 
the Utah Valley University (UVU), none of whom had ever witnessed 
totality before. As the eclipse started and the light gradually faded, 
we watched the progress through a couple of nice telescopes and 
our eclipse glasses. The light became noticeably strange just before 
the Sun disappeared as the first diamond ring blazed forth. We 

There was a star-party atmosphere at the fairground, with the Sun being the ‘star’ of the show. Here 
eclipse watchers view the partial phases through a solar telescope.

The UVU Physics Club launched a stratospheric research 
balloon during the eclipse. Their goal was to measure 
atmospheric temperature and pressure, and try to get 
photos of the shadow on the ground from near-space.
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cheered, gawked, laughed, jumped up and down, and reveled in 
the darkness for two minutes until Baily’s beads warned us that the 
show was about to end. 

As the light returned and the air warmed again, we adopted a 
new hobby that we would not give up for at least the next week — 
asking everyone we met “Did you see it?” and “Where are you going 
for the 2024 eclipse?”

Far left: The author’s three children (Peter, Cynthia, and Melia Jensen) eagerly await the onset of 
totality. Left: Is that a tear in Melia’s eye brought on by the experience of totality, or is she just  
wiping away a little dust?

A Least Exotic and Most Successful Eclipse 
Adventure
RICHARD TRESCH FIENBERG, AAS Press Officer and 2017 recipient of 
the ASP’s Andrew Fraknoi Supporters Award

The “Great American” total solar eclipse of August 21, 2017, was my 
lucky 13th. While I was certainly looking forward to the eclipse itself, 
I wasn’t sure I was going to enjoy the tour I’d be taking to see it. After 
all, I had chased eclipses all over the world, from the South Pacific 
to the North Pole. In light of that, TravelQuest International’s “2017 
Pacific Northwest & San Francisco Total Solar Eclipse” tour just didn’t 
sound all that exciting. But I was wrong.

The natural wonders we visited, including Mount Hood (right), 
Mount St. Helens, the Columbia River Gorge, and the giant red-
woods and spectacular coastlines of Southern Oregon and Northern 
California took my breath away. The only disappointment was Crater 
Lake. It took my breath away too, but not because of its jagged rim 

and azure waters, which were barely visible for the same reason my 
airways closed down: smoke from nearby wildfires.

Thankfully, the smoke didn’t detract from our view of totality on 
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August 21st, but in the days leading up to the eclipse we thought 
it might. We also worried about getting stuck in the Mother of All 
Traffic Jams on eclipse morning. Our designated eclipse-viewing site 
was a soccer field at the Jefferson County Middle School in Madras, 
Oregon. But Madras, a small town of less than 7,000 residents, didn’t 
have enough hotel rooms for our group of more than 150 travelers. 
This meant we had to spend eclipse eve about 40 miles south — 
outside the path of totality — in the city of Bend.

Normally the drive from Bend to Madras, straight up Hwy. 97, 
takes about an hour. But media reports suggested that everyone in 
Bend might relocate to Madras on eclipse morning, turning Hwy. 97 
into a parking lot. The last thing we wanted was for our buses to be 
stopped short of the path of totality as the Moon’s shadow sped by. 
So we made plans to depart Bend at 4:00 am — five hours before 
first contact. Better to arrive early and catch a few winks on the bus 
than to arrive late and well rested but miss totality!

Not wanting to leave anything to chance, trip leader Michel 
Girardin and I separated from the group in Portland on August 20th,  
rented a car, and drove to Madras to take stock of the situation on  
the roads and to make sure the school was ready for us. As we 
approached Madras, we came upon a succession of farm fields 
covered with tents, RVs, and portable toilets. We saw bands playing, 
hot-air balloons flying, vendors selling souvenir T-shirts, and people 
obviously enjoying themselves in anticipation of the Big Day. What 
we didn’t see was lots of traffic; apparently, people had heeded the 
US Department of Transportation’s advice to get to their eclipse-
viewing site early and stay put.

We found the middle school not just ready for our arrival the next 
morning but eagerly awaiting it. Principal Simon White had mar-
shaled his staff to mow the soccer field, clean the restrooms, put 
out tables and chairs, erect canopies to provide shade, post signs 

to direct us to our reserved parking spaces, and set up a concession 
stand to make sure we’d have ready access to hot and cold drinks 
and snacks. We were in good hands.

On eclipse morning Michel and I (now accompanied by my wife, 
Susan) left Bend in the car a half hour ahead of the buses to see 
whether Hwy. 97 was clear or congested. As it turned out, we hardly 
saw any other vehicles on the road so early, and by shortly after 5:00 
am our entire group had arrived at the middle school — a bit groggy 
but very happy to be well inside the path of totality with plenty of 
time to spare. While some stayed on the buses till sunrise, others 
streamed onto the soccer field to do a little predawn stargazing. It 
was fun to see Venus gleaming in the east and to know we’d see it 
again in a few hours, during totality.

As the Sun rose, it was obvious that the sky wasn’t quite as clear as 
had been forecast. In addition to some high, thin cloudiness, there 
was more wildfire smoke than Michel and I had seen the previous 

The entire eclipse, from beginning (upper right to left), through totality (middle right to left), and on 
to fourth contact (lower right to left) as imaged by the author from Madras.
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day. But everyone was in good spirits, and when the Moon took 
its first bite out of the Sun shortly after 9:00 am, the field erupted 
in cheers. As the partial eclipse grew deeper and the sky remained 
clear enough, excitement built. With 10 or 15 minutes to go till 
second contact, people started pointing straight up and shouting, 
“There’s Venus again!”

Despite having experienced a dozen total solar eclipses, I was 
still surprised at how fast it got dark when the Moon finally covered 
the last bit of bright Sun at 10:20 am. And there it was — perhaps 
the most beautiful solar corona I’d ever seen, with long equatorial 
streamers, spiky polar brushes, an assortment of electric-pink promi-

nences jutting from the Moon’s inky black silhouette, and Regulus — 
the brightest star in Leo — shining two solar diameters east of the 
Sun. I’d never managed to spot a star during totality before.

After fourth contact, with all our travelers back on the buses, 
Michel, Susan, and I returned to Bend via Prineville by car. We’d 
recommended to the bus drivers that they take the same route back, 
but for some reason they decided to take their chances on Hwy. 97. 
Uh, oh! Most people apparently ignored the last bit of advice from 
the Dept. of Transportation, which was to wait until the day after the 
eclipse to start home. While the three of us made it to Bend in less 
than two hours, the buses took as long as five hours.

Left: A screen grab from a totality movie showing the 360° horizon glow. Right: The inner corona. See page 18 for a composite view of the inner, middle, and outer corona, imaged by the author.
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Meanwhile, at ASP HQ
NOEL ENCARNACION, ASP Staff

At ASP headquarters in San Francisco, the days before the “big day” 
were busy, answering questions and handing out eclipse glasses. 
August 21st was actually fairly quiet; only Perry Tankeh and I were in 
the office. When I arrived that morning, I found one person waiting 
outside the door, wondering if we still had free eclipse glasses. We 
did, and he departed happy. It turned out he lives a block away from 
the office and had just heard about the eclipse on the news. I sug-
gested that his best bet to see and experience the partial eclipse was 
to drive at least five miles or more away from our headquarters due 
to all the fog and clouds.

Unfortunately, folks in San Francisco really had to hunt for sun-
shine; that morning our area of San Francisco was quite foggy with 
a mix of clouds. As a result, those close to the beach area, including 
local school children, missed out on the experience. The eclipsed 
Sun did occasionally peek out from behind clouds, but that was 
about it. 

Near the time of maximum eclipse, the Sun managed to shine through the clouds, giving a few lucky 
San Francisco eclipse watchers a peek at the event.

Nobody seemed to mind, and that’s the thing about eclipse-chas-
ers. They’ll put up with almost anything for the opportunity to spend 
a few minutes in the Moon’s shadow. And my fellow travelers are a 
big part of what made this not-very-exotic eclipse tour so wonderful. 
More than half were experiencing their first total solar eclipse. I always 
worry that when telling them what to watch for in the run-up to the 
event, I’ll over-hype it. But that never seems to happen: If anything, 
they tell me totality was even more magnificent than I’d let on. And 
now they’re hooked, as I suspect is true of thousands, perhaps millions, 
of others who saw their first total eclipse of the Sun on August 21st.

On eclipse day, more than 66 million 

people commented, posted, and 

reacted to the solar eclipse on 

Facebook, according to data from the 

social media giant. 
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A Nation of the Stars
Observatories in Chile give back to the 
people who give them dark skies.

By Steve Murray

Gemini South Observatory Starlab Operator Dalma Valenzuela 
leads a stargazing session during the 2017 AstroDay in Chile. 
Courtesy Gemini Observatory/AURA/Manuel Paredes.
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Finding the oldest galaxies. Identifying the source of gamma 
ray bursts. Measuring the expansion rate of the universe. These 
and other major discoveries have come from telescopes high 

in the deserts of Chile. International astronomy has flourished here 
for almost 60 years, thanks to the country’s dry air and dark skies, 
and Chile promises to dominate the future of astronomy, as well. At 
current rates of construction, the nation will host 75 percent of the 
world’s astronomical observing capacity by 2025.

While amazing scientific work is taking place at the observatories, 
quieter work is occurring around them. Education and outreach spe-
cialists with the organizations that manage these sites are engaged 
with Chilean universities, schools, and local communities to make 
sure that everyone in the country benefits from their presence. 
Chileans think of themselves as a nation of the stars. It’s the job of 
these specialists to foster that tradition.

Cooperative Efforts
Three organizations manage almost all international observatories 
in Chile: The Association of Universities for Research in Astronomy 
(AURA), the European Southern Observatory (ESO), and Associated 
Universities, Inc. (AUI).

International cooperation between Chile and these organizations 
began with an important guarantee: In return for the use of observa-
tory lands, 10 percent of available telescope time was reserved for 
Chilean astronomers. 

“It’s hard to get observing time,” notes Laura Ventura, Team Leader 
in Chile for the ESO education and Public Outreach Department 
(ePOD). “No other country, not even the [ESO] member states, has 
guaranteed time except Chile.” The arrangement has made Chilean 
astronomers one of the most rapidly developing science communi-
ties in the world.

Astronomy Partners in Chile

The Association of Universities for Research in Astronomy (AURA), 
headquartered in Washington, D.C., operates the Cerro Tololo 
Inter-American Observatory (CTIO), the Gemini South Observatory, 
and the Large Synoptic Survey Telescope (LSST), which is sched-
uled for first light in 2019. The European Southern Observatory 
(ESO), headquartered in Garching, Germany, manages instruments 
including the Very Large Telescope (VLT) at Paranal Observatory, 
the Atacama Large Millimeter/submillimeter Array (ALMA), the 
APEX Telescope, and the European Extremely Large Telescope 
(E-ELT), which is currently under construction. Associated 
Universities, Inc. (AUI), also headquartered in Washington, D.C.,  
collaborates in the management of ALMA and manages radio  
telescopes for several partner countries.

Gemini South Observatory Head of Engineering Operations Michiel Van Der Hoeven describes the 
8.2-meter primary mirror to local students as part of “Journey to the Universe” activities. [Gemini 
Observatory/AURA/Manuel Paredes]
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Chris Smith, Head of Mission for AURA in Chile, points out that 
cooperative efforts go beyond formal agreements to include spon-
sored internship programs for Chilean astronomers, engineers, and 
administrators. Smith adds that Chilean astronomers have been 
brought in to help plan a new AURA-LSST Data Access Center in 
Chile, and a School for Data Science in La Serena to teach the tools 
and techniques needed to explore the massive quantities of data 
that the LSST will generate.

For the Schools
Even as day-to-day astronomy research goes on, activities to con-
nect future generations to astronomy take place in Chile’s schools. 
The AURA education and public outreach (EPO) teams of CTIO and 

Gemini observatories, for example, use a mobile planetarium to 
teach astronomy in local classrooms and distribute teacher training 
materials for a range of sciences (in addition to astronomy). The ESO 
outreach team helps organize school visits to observatories in La 
Silla and Paranal, especially during the mid-July winter vacation and 
at the end of the school year in late November.

Tim Spuck is the STEM Development Officer for AUI. His focus is on 
visiting education programs and teacher exchanges, where he inter-
acts with AURA, ESO, the US Embassy, and CONICYT (the National 
Commission for Scientific and Technological Research — Chile’s 
counterpart to the US National Science Foundation). Spunk’s biggest 
passion, however, is cultivating student talent. “We underestimate  
the abilities of our students,” he says. “If we can just get them moti-
vated, they have tremendous potential. When it comes to STEM, 
there’s a role for everyone. It’s not about getting kids interested in 
astronomy. It’s about getting them interested in their universe.”

He’s currently involved with “modeling,” a mentoring approach to 
help Chilean students learn by pairing each age group with a younger 
one. “If they don’t have anyone around them where they can say, 
‘I can become like you,’ that’s a real negative,” says Spunk. But “If we 
have graduate students working with undergraduates, undergrads 
working with high school students, and high schoolers working with 
younger kids, this near-peer role modeling is incredibly powerful.” 

CONICYT liked Spunk’s approach and embraced it in their own 
programs. Now, astronomers who receive CONICYT academic fel-
lowships are required to devote a minimum number of hours to 
outreach education as a condition of that financial support. As it 
evolved, Spunk also found an indirect payoff from the approach 
— astronomers became better science communicators as a result 
of their outreach experiences. “That scientist is giving something 
incredible,” he says. “But that scientist is getting something just as 

The Galileo Mobile Project brings the excitement of astronomy to young children in Chile, Bolivia, and 
Peru. [GalileoMobile/ESO]
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important. If they’re better communicators, they’ll do a better job. 
We tend to overlook that.”

For the Country
“Chile sees itself as an astronomical country,” explains Ventura. 
“This is more and more in our social consciousness.” The ESO team 
nurtures this spirit with a series of recurring public exhibitions and 
events throughout Chile. “Every year we have an open house right 
here at our offices as part of the national celebrations of the ‘Day of 
Astronomy,’ typically every third week in March.

“Chile also has an official ‘Month of Astronomy’ now, which we 
participate in during the third week in May,” she adds. “We have the 
universities and higher institutions participating and we, together 
with ALMA Observatory, organize an open house. We also participate  

in the ‘National Week of Science,’ normally the first or second week of 
October.” It’s a busy outreach calendar for the small team.

Public engagement includes support for the country’s astronomy 
infrastructure. ESO staff helped the Chilean government restore an 
historic observatory in central Santiago to use for public education,  
and helped establish an Astronomy Park at the University of 
Santiago Planetarium. ESO outreach also impacts community life 
around its observatories through undergraduate scholarships for 
students in the Antofagasta region, where Paranal Observatory is 
located, and with support for cultural, sporting, and educational 
projects in the remote Sequitor community, the operations center 
for the APEX Telescope.

AURA public activities include “AstroDay” in La Serena, where 
outreach teams explain the work of the nearby Gemini Observatory 
and describe the career opportunities available there to students 
and the community. AURA’s nascent LSST outreach program even 
offers citizen science projects that involve local citizens in real 
astronomical data analysis, and their outreach staff develops online 
resources in both Spanish and English for easier access to astron-
omy and STEM information.

Observatories in Chile are almost all located on remote, fragile  
desert lands. Equipment and supplies come and go all the time  
in support of astronomers, support personnel, and visitors. How,  
then, do these installations treat the land around them? Its 
resources? Its environment?

“This is their home,” says Spuck. “When you walk into someone’s 
home there’s a certain reverence and respect that needs to take place. 
We don’t want to be seen by Chile as just leasing ground. We want 
to be partners in this astronomy endeavor. A lot of work was done 
before construction [of ALMA], to involve the indigenous community 
as to what would take place and where construction would be done.”

At the 2013 inauguration of ALMA, the Atacama Large Millimeter/sub-millimeter Array. [ESO]
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Smith is careful to point out that AURA, like ESO, works with Chile’s 
Ministry of Environment to protect observatory lands. In fact, because 
some of these sites host protected species, a lot of AURA land 
remains undeveloped. LSST staff are even relocating flora and fauna 
around their site to reduce the impact of observatory construction.

Of course, for astronomers, the most important environment is 
Chile’s dark skies. While the high deserts are remote, Chile’s towns 
grow and spread over time just like they do elsewhere in the world. 
Smith and Fernando Comerón, ESO’s Representative in Chile, super-
vise efforts by their respective agencies in a joint office with the 
Chilean Minister of Environment, to protect sky quality. AURA’s work 
with the government led to Chile’s first light pollution regulations 
in 1998 and, in 2015, the Gabriela Mistral International Dark Sky 
Sanctuary, the first of its kind, was established and named after the 
famous Chilean poet.

For the World
Astronomical tourism is an important and fast-growing economic 
resource for Chile. According to Comerón, ESO observatories alone 
attract around 8,000 visitors per year; a remarkable figure consider-
ing how remote these sites are. Chile hosts more than 10 commu-
nity observatories to accommodate both international tourists and 
domestic visitors. AURA helped local communities build several of 
them and equipped them with science and docent training materials.

CTIO staff donated a telescope to help launch the first community 
observatory — Cerro Mamalluca in Vicuña. The ESO assisted the gov-
ernment in the construction of another — the Observatorio Cruz del 
Sur in the Combarbalá region. And the ESO is currently helping Chile 
to realize the huge potential of this resource by collaborating with 
AURA representatives, observatories, hotel operators, and guides to 
develop a comprehensive business strategy for astrotourism.

Coming Together
Although clear, dark skies have enabled important astronomical dis-
coveries in Chile, they aren’t the only factor in scientific success. “An 
informed and interested citizenry, youth interest in STEM careers, 
a skilled workforce, and support for the observatories and their 
unique needs is essential if we are to all work together to unlock the 
secrets of the universe” says Spuck. “We cannot achieve this without 
a robust and vibrant public outreach effort.”

Outreach professionals in Chile recently came together to coor-
dinate and amplify their impact throughout country. “Reaching for 
the Stars,” an integrated roadmap for future outreach efforts, was 
formally presented to CONICYT at the end of 2016 — the product of 
an earlier summit involving the US Embassy, the US National Science 
Foundation, CONICYT, and Explora (the outreach arm of CONICYT). 
The roadmap will launch new approaches for spreading the excite-
ment of science and new ways of collaborating across the outreach 
teams of different observatories.

“It’s good to become open to new ideas and maybe do things 
together, because we don’t have the resources to do things by our-
selves,” notes Ventura.

Within 10 years the Large Synoptic Survey Telescope, the Giant 
Magellan Telescope, and the European Extremely Large Telescope 
will be operating in the high deserts of Chile. While their findings will 
awe the world, the researchers who work with them will understand 
that they’re operating in a unique cultural setting, and that reaching 
up for science also means reaching out to the people whose country 
makes their work possible. 

STEVE MURRAY is a freelance science writer and NASA Solar System Ambassador. A former research 
engineer, he follows developments in astronomy, space science, and aviation.

http://stevemurrayink.com
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Extrasolar Planets: The Saga Continues

We’re finding plenty of planets, but are any of 
them suitable for life as we know it?

By Paul Deans

This artist’s concept shows a hypothetical planet covered in 
water orbiting the binary star system of Kepler-35A and B. 
Courtesy NASA/JPL-Caltech.
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You remember TRAPPIST-1. The detection of seven planets 
orbiting an ultra-cool red dwarf star generated multiple head-
lines in February 2017. In case you missed it, here’s a NASA 

press release about the discovery. The Spring 2017 issue of Mercury 
(page 17) featured an article with a more general discussion of plan-
ets orbiting red dwarf stars.

Then there’s Proxima Centauri b, a discovery announced in August 
2016. At slightly more than four light-years distance, Proxima is the 
closest star to Earth (other than our Sun). Proxima b orbits its cool, 
red, parent star every 11 days and has a temperature suitable for 
liquid water to exist on its surface.

Now, some astronomers have begun searching for a planet (or 
planets) around Barnard’s Star, a low-mass red dwarf some six light-
years away. Its main claim to fame is its rapid proper motion across 
the sky (a function of its close proximity to Earth). Oh, and during 
the 1960s, the Dutch astronomer Piet (Peter) van de Kamp claimed 
that there were one or more planets orbiting the star, a claim refuted 
in the mid-1970s.

What’s common to all three stories? Red dwarfs. Red dwarfs are 
the new “it” stars in the search for Earth-size, potentially habitable 
planets. On one hand, these stars are ridiculously abundant in the 
galaxy and many are nearby (‘nearby’ being a relative term in astron-
omy), which makes them easier to study than more distant stars. 
On the other hand, they’re also a dangerous environment in which 
to raise a habitable planet, because red dwarfs tend to have more 
frequent and powerful stellar eruptions than does our Sun.

Fortunately, there seem to be plenty of planets to go around. As of 
the end of September, there are more than 3,500 confirmed exoplanets, 
with candidate extra-solar planets exceeding 4,500. (For an exoplanet 
primer, NASA has created a very nice Exoplanets 101 webpage.) But let’s 
begin with the hot topic du jour: planets orbiting red dwarf stars.

More to Life Than the Habitable Zone
Harvard Smithsonian Center for Astrophysics

Two separate teams of scientists have identified major challenges 
for the development of life in what has recently become one of the 
most famous exoplanet systems, TRAPPIST-1. The teams, both led by 
researchers at the Harvard-Smithsonian Center for Astrophysics (CfA) 
in Cambridge, Mass., say the behavior of the star in the TRAPPIST-1 
system makes it much less likely, than generally thought, that plan-
ets there could support life. The TRAPPIST-1 star, a red dwarf, is much 
fainter and less massive than the Sun. It is rapidly spinning and  

The artist’s conception shows a hypothetical planet with two moons orbiting in the habitable zone 
of a red dwarf star. Using publicly available data from NASA’s Kepler space telescope, astronomers at 
the Harvard-Smithsonian Center for Astrophysics estimate that six percent of red dwarf stars have 
an Earth-sized planet in their “habitable zone.” The majority of the Sun’s closest stellar neighbors are 
red dwarfs. Researchers now believe that an Earth-size planet with a moderate temperature may be 
just 13 light-years away. Astronomers don’t know if life could exist on a planet orbiting a red dwarf. 
However, this finding suggests that the most common type of the star in the galaxy may provide 
many more cosmic neighborhoods to search for planets that may be like our own. [D. Aguilar/Harvard-
Smithsonian Center for Astrophysics]

https://tinyurl.com/jyokhv7
https://tinyurl.com/jyokhv7
https://www.eso.org/public/news/eso1629/
http://phl.upr.edu/press-releases/barnard
https://tinyurl.com/ybkd2g98
https://tinyurl.com/heq6mac
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generates energetic flares of ultraviolet (UV) radiation.
The first team, a pair of CfA theorists, considered many factors 

that could affect conditions on the surfaces of planets orbiting red 
dwarfs. For the TRAPPIST-1 system they looked at how tempera-
ture could have an impact on ecology and evolution, plus whether 
ultraviolet radiation from the central star might erode atmospheres 
around the seven planets surrounding it. These planets are all much 
closer to the star than Earth is to the Sun, and three of them are 
located well within the habitable zone.

“The concept of a habitable zone is based on planets being 
in orbits where liquid water could exist,” said Manasvi Lingam, a 
Harvard researcher who led the study. “This is only one factor, how-
ever, in determining whether a planet is hospitable for life.” Lingam 
and his co-author, Harvard professor Avi Loeb, found that planets in 
the TRAPPIST-1 system would be barraged by UV radiation with an 
intensity far greater than experienced by Earth.

“Because of the onslaught by the star’s radiation, our results sug-
gest the atmosphere on planets in the TRAPPIST-1 system would 
largely be destroyed,” said Loeb. “This would hurt the chances of life 
forming or persisting.” Lingam and Loeb estimate that the chance of 
complex life existing on any of the three TRAPPIST-1 planets in the 
habitable zone is less than 1% of that for life existing on Earth.

In a separate study, another research team from the CfA and 
the University of Massachusetts in Lowell found that the star in 
TRAPPIST-1 poses another threat to life on planets surrounding it. 
Like the Sun, the red dwarf in TRAPPIST-1 is sending a stream of 
particles outwards into space. However, the pressure applied by the 
wind from TRAPPIST-1’s star on its planets is 1,000 to 100,000 times 
greater than what the solar wind exerts on the Earth.

The authors argue that the star’s magnetic field will connect to the 
magnetic fields of any planets in orbit around it, allowing particles 

from the star’s wind to directly flow onto the planet’s atmosphere. 
If this flow of particles is strong enough, it could strip the planet’s 
atmosphere and perhaps evaporate it entirely.

“The Earth’s magnetic field acts like a shield against the poten-
tially damaging effects of the solar wind,” said Cecilia Garraffo of the 
CfA, who led the new study. “If Earth were much closer to the Sun 
and subjected to the onslaught of particles like the TRAPPIST-1 star 
delivers, our planetary shield would fail pretty quickly.”

While these two studies suggest that the likelihood of life may be 
lower than previously thought, it does not mean the TRAPPIST-1 sys-
tem or others with red dwarf stars are devoid of life. “We’re definitely 
not saying people should give up searching for life around red dwarf 
stars,” said Garraffo’s co-author Jeremy Drake, also from the CfA. “But 
our work and the work of our colleagues shows we should also tar-
get as many stars as possible that are more like the Sun.” The paper 
by Lingam and Loeb was published in the International Journal of 

This artistic view of the surface of a TRAPPIST-1 habitable-zone planet makes it seem a peaceful place, 
but it belies the threat posed by the exoplanet’s red dwarf star. [NASA/JPL-Caltech/T. Pyle]
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Astrobiology and is available online. The paper by Garraffo et al, also 
available online, appeared in The Astrophysical Journal Letters.

An Earth-like Atmosphere May Not Survive Proxima b’s 
Orbit
Lina Tran, Goddard Space Flight Center

Proxima b, an Earth-size planet right outside our solar system in the 
habitable zone of its star, may not be able to keep a grip on its atmo-
sphere, leaving the surface exposed to harmful stellar radiation and 
reducing its potential for habitability.

At only four light-years away, Proxima b is our closest known 
extra-solar neighbor. However, due to the fact that it hasn’t been 
seen crossing in front of its host star, the exoplanet eludes the usual 
method for learning about its atmosphere. Instead, scientists must 
rely on models to understand whether the exoplanet is habitable. 
One such computer model considered what would happen if Earth 
orbited Proxima Centauri, our nearest stellar neighbor and Proxima 
b’s host star, at the same orbit as Proxima b. The NASA study, pub-
lished in The Astrophysical Journal Letters suggests Earth’s atmo-
sphere wouldn’t survive in close proximity to the violent red dwarf.

“We decided to take the only habitable planet we know of so 
far — Earth — and put it where Proxima b is,” said Katherine Garcia-
Sage, a space scientist at NASA’s Goddard Space Flight Center. Just 
because Proxima b’s orbit is in the habitable zone (the distance 
from its host star where water could pool on a planet’s surface), 
doesn’t mean it’s habitable. It doesn’t take into account, for example, 
whether water actually exists on the planet, or whether an atmo-
sphere could survive at that orbit. Atmospheres are also essential for 
life as we know it: Having the right atmosphere allows for climate 
regulation, the maintenance of a water-friendly surface pressure, 

shielding from hazardous space weather, and the housing of life’s 
chemical building blocks.

Garcia-Sage and her colleagues’ computer model used Earth’s 
atmosphere, magnetic field, and gravity as proxies for Proxima b’s. 
They calculated how much radiation Proxima Centauri produces on 
average, based on observations by the Chandra X-ray Observatory. 
With these data, their model simulates how the host star’s intense 
radiation and frequent flaring affect the exoplanet’s atmosphere.

An active red dwarf star like Proxima Centauri strips away atmo-
sphere when high-energy extreme ultraviolet radiation ionizes 
atmospheric gases, knocking off electrons and producing a swath of 
electrically charged particles. In this process, the newly formed elec-
trons gain enough energy that they can readily escape the planet’s 
gravity and race out of the atmosphere.

In Proxima Centauri’s habitable zone, Proxima b encounters bouts 
of extreme ultraviolet radiation hundreds of times greater than Earth 
does from the Sun. That radiation generates enough energy to strip 
away not just the lightest molecules (hydrogen) but also, over time, 

At its orbit, the exoplanet Proxima b likely couldn’t sustain an Earth-like atmosphere. [NASA Goddard 
Space Flight Center/Mary Pat Hrybyk-Keith]

https://tinyurl.com/yccxojbh
http://lanl.arxiv.org/abs/1706.04617
https://tinyurl.com/y7z7x2q3
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heavier elements such as oxygen and nitrogen. The model shows 
Proxima Centauri’s powerful radiation drains the Earth-like atmo-
sphere as much as 10,000 times faster than what happens at Earth.

“This was a simple calculation based on average activity from 
the host star,” Garcia-Sage said. “It doesn’t consider variations like 
extreme heating in the star’s atmosphere or violent stellar distur-
bances to the exoplanet’s magnetic field.”

To understand how the process can vary, the scientists looked 
at two other factors that exacerbate atmospheric loss. First, they 
considered the temperature of the neutral atmosphere, called the 
thermosphere. They found as the thermosphere heats with more 
stellar radiation, atmospheric escape increases. 

The scientists also considered the size of the region over which 
atmospheric escape happens. Planets are most sensitive to mag-
netic effects at their magnetic poles. When magnetic field lines at 
the poles are closed, the polar cap is limited and charged particles 
remain trapped near the planet. On the other hand, greater escape 
occurs when magnetic field lines are open, providing a one-way 
route to space.

With the highest thermosphere temperatures and a completely 
open magnetic field, it appears that Proxima b could lose an amount 
equal to the entirety of Earth’s atmosphere in 100 million years — 
that’s just a fraction of Proxima b’s four billion years thus far. When 
the scientists assumed the lowest temperatures and a closed mag-
netic field, that much mass escapes over two billion years.

“Things can get interesting if an exoplanet holds on to its atmo-
sphere, but Proxima b’s atmospheric loss rates here are so high that 
habitability is implausible,” said Jeremy Drake, an astrophysicist at 
the Harvard-Smithsonian Center for Astrophysics. “This questions 
the habitability of planets around such red dwarfs in general.”

New Branch in Family Tree of Exoplanets Discovered
Whitney Clavin, Caltech

Since the mid-1990s, when the first planet around another Sun-like 
star was discovered, astronomers have been amassing what is now a 
large collection of exoplanets. In a new Caltech-led study, research-
ers have classified these planets in much the same way that biolo-
gists identify new animal species and have learned that the majority 
of exoplanets found to date fall into two distinct size groups: rocky 
Earth-like planets and larger mini-Neptunes. The study, titled The 
California-Kepler Survey. III. A Gap in the Radius of Distribution of Small 
Planets, is available online.

“This is a major new division in the family tree of planets, analo-
gous to discovering that mammals and lizards are distinct branches 
on the tree of life,” says Andrew Howard, professor of astronomy at 
Caltech. In essence, their research shows that our galaxy has a strong 
preference for two types of planets: rocky planets up to 1.75 times 
the size of Earth, and gas-enshrouded mini-Neptune worlds, which 
are from 2 to 3.5 times the size of Earth (or somewhat smaller than 
Neptune). Our galaxy rarely makes planets with sizes in between.

Since the Kepler mission launched in 2009, it has identified and 
confirmed more than 2,300 exoplanets. Kepler specializes in find-
ing planets close to their stars, so the majority of these planets orbit 
more closely than Mercury, which circles the Sun at roughly one-
third of the Earth-Sun distance. Most of these close-in planets were 
found to be roughly between the size of Earth and Neptune, which 
is about four times the size of Earth. But, until now, the planets were 
found to have a variety of sizes spanning this range and were not 
known to fall into two size groups.

“In the solar system, there are no planets with sizes between 
Earth and Neptune,” says Erik Petigura, a Hubble Postdoctoral Fellow 

https://arxiv.org/pdf/1703.10375.pdf
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at Caltech. “One of the great surprises from Kepler is that nearly 
every star has at least one planet larger than Earth but smaller than 
Neptune. We’d really like to know what these mysterious planets are 
like, and why we don’t have them in our own solar system.”

The Caltech team, together with colleagues from UC Berkeley, the 
University of Hawaii, Harvard University, Princeton University, and the 
University of Montreal, took a closer look at the Kepler planets’ sizes 
with the help of the Keck Observatory. They spent years obtaining 
spectral data on the stars hosting 2,000 Kepler planets. The spectral 
data allowed them to obtain precise measurements of the sizes of the 
Kepler stars; these measurements, in turn, allowed the researchers to 
determine more precise sizes for the planets orbiting those stars.

With Keck’s data, the researchers measured the sizes of the 2,000 
planets with four times more precision than achieved previously. 
When they examined the distribution of planet sizes, they found a 
surprise: a striking gap between the groups of rocky Earths and mini-
Neptunes. Though a few planets fall into the gap, the majority do not.

The cause of the gap is not clear, but the scientists have come up 
with two possible explanations. The first is based on the idea that 
nature likes to make a lot of planets roughly the size of Earth. Some 
of those planets, for reasons that are not fully understood, end up 
acquiring enough gas to “jump the gap” and become gaseous mini-
Neptunes. The second has to do with planets losing gas. If a planet 
does happen to acquire just a little bit of gas — the right amount  
to place it in the gap — that gas can be burned off when exposed  
to radiation from the host star.

“We are currently working to understand what these mini- 
Neptunes are made of, which should help explain why these  
planets form so easily around other stars and why they didn’t  
form around the Sun,” says Petigura. 

Researchers have discovered a gap in the distribution of planet sizes, indicating that most planets discov-
ered by Kepler so far fall into two distinct size classes: the rocky Earths and super-Earths (similar to Kepler-
452b), and the mini-Neptunes (similar to Kepler-22b). This histogram shows the number of planets per 
100 stars as a function of planet size relative to Earth. [NASA/Ames/Caltech/University of Hawaii (B.J. Fulton)]

Artist’s concepts of two exoplanets. Left: The rocky super-Earth Kepler 452b [NASA Ames/JPL-Caltech/T. 
Pyle]. Right: The mini-Neptune Kepler 22b [NASA/Ames/JPL-Caltech]. The images are not to scale.
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Comet or Asteroid? Hubble Discovers that a Unique 
Object is a Binary
Space Telescope Science Institute

Asteroid 300163 (2006 VW139) was discovered by Spacewatch in 
November 2006 and then the possible cometary activity was seen 
in November 2011 by Pan-STARRS. The HST was used to image the 
asteroid in September 2016, just before the asteroid made its closest 
approach to the Sun. Hubble’s crisp images revealed that it was actu-
ally not one, but two asteroids of almost the same mass and size, 
orbiting each other at a distance of 60 miles.

The more recent Hubble observations revealed ongoing activity in 
the binary system. “We detected strong indications for the sublima-
tion of water ice due to the increased solar heating — similar to how 
the tail of a comet is created,” explained team leader Jessica Agarwal 
of the Max Planck Institute for Solar System Research, Germany.

The combined features of the binary asteroid — wide separation, 
near-equal component size, high eccentricity orbit, and comet-
like activity — also make it unique among the few known binary 
asteroids that have a wide separation. Understanding its origin and 
evolution may provide new insights into the early days of the solar 
system. Main-belt comets may help to answer how water came to a 
bone-dry Earth billions of years ago.

The team estimates that 2006 VW139 has existed as a binary  

system only for about 
5,000 years. The most 
probable formation sce-
nario is a breakup due to 
fast rotation. After that, the 
two fragments may have 
been moved further apart 
by the effects of ice subli-
mation, which would give 
a tiny push to an asteroid 
in one direction as water 
molecules are ejected in 
the other direction.

MORE INFORMATION

This set of images from the ESA/NASA 
Hubble Space Telescope reveals two 
asteroids with comet-like features 
orbiting each other. The features 
include a bright halo of material (a 
coma) and a long tail of dust. [NASA/
ESA/J. Agarwal (Max Planck Institute 
for Solar System Research)]

Excerpts from recent press releases that describe an assortment of astronomical discoveries.

astronomy in the news

http://hubblesite.org/news_release/news/2017-32
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Jupiter’s Auroras Present a Powerful Mystery
NASA/Jet Propulsion Laboratory 

Scientists on NASA’s Juno mission have observed massive amounts 
of energy swirling over Jupiter’s polar regions that contribute to the 
giant planet’s powerful auroras — only not in ways the researchers 
expected. 

Examining data collected by the ultraviolet spectrograph and the 
energetic-particle detector instruments aboard the Jupiter-orbiting 
Juno spacecraft, a team led by Barry Mauk (JHUAPL) observed signa-
tures of powerful electric potentials, aligned with Jupiter’s magnetic 
field, that accelerate electrons toward the Jovian atmosphere at ener-
gies up to 400,000 electron volts. This is 10 to 30 times higher than 
the largest auroral potentials observed at Earth, where only several 
thousands of volts are typically needed to generate the most intense 
auroras — the dazzling, twisting, snake-like northern and southern 
lights seen in places like Alaska and Canada, northern Europe, and 
many other northern and southern polar regions.

Jupiter has the most powerful auroras in the solar system, so 
the team was not surprised that electric potentials play a role in 
their generation. What’s puzzling the researchers, Mauk said, is 
that despite the magnitudes of these potentials at Jupiter, they are 
observed only sometimes and are not the source of the most intense 
auroras, as they are at Earth.

“At Jupiter, the brightest auroras are caused by some kind of 
turbulent acceleration process that we do not understand very 

well,” said Mauk. 
“There are hints 
in our latest 
data indicat-
ing that as the 
power density 
of the auroral 
generation 
becomes stron-
ger and stronger, 
the process 
becomes unsta-
ble and a new 
acceleration pro-
cess takes over. 
But we’ll have to 
keep looking at 
the data.”

Scientists con-
sider Jupiter to 
be a physics lab of sorts for worlds beyond our solar system.  
The ability of Jupiter to accelerate charged particles to immense 
energies has implications for how more distant astrophysical  
systems accelerate particles.

MORE INFORMATION

This is a reconstructed view of Jupiter’s northern lights through the filters 
of Juno’s Ultraviolet Imaging Spectrometer (UVS) instrument on Dec. 11, 
2016, as the spacecraft approached Jupiter, passed over its poles, and 
plunged towards the equator. [NASA/JPL-Caltech/SwRI]

astronomy in the news

http://tinyurl.com/y8c453no
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Heavy Stellar Traffic, Deflected Comets, and a Closer 
Look at the Triggers of Cosmic Disaster
Max Planck Institute for Astronomy 

As stars pass close by our solar system, they can nudge comets from 
the distant Oort cloud into the inner regions around the Sun. Thus, 
stellar encounters are an important factor in determining the risk 
of large cosmic impacts on Earth. Coryn Bailer-Jones from the Max 
Planck Institute for Astronomy has used data from the ESA satellite 
Gaia to give the first systematic estimate of the rate of such close 
stellar encounters. 

Comets colliding with Earth are among the more violent and 
extensive cosmic catastrophes that can befall our home planet.  
It must be said that, to the best of current knowledge, impacts  
with regional or even global consequences are exceedingly rare, 
and occur at a rate of no more than one per million years. Also, 
monitoring systems give us a fairly complete inventory of larger 
asteroids and comets, none of which is currently on a collision 
course with Earth.

Still, the consequences are serious enough that studies of the 
causes of comet impacts are not purely academic. The prime cul-
prits are stellar encounters: stars passing through our Sun’s cosmic 
neighborhood. The outskirts of our solar system are believed to host 
a reservoir of cold and icy objects — potential comets — known 
as the Oort cloud. The gravitational influence of passing stars can 
nudge these comets inwards, and some will begin a journey all the 

way to the inner 
solar system, 
possibly on a 
collision course 
with Earth. 

Now, Bailer-
Jones has 
published the 
first systematic 
estimate of the 
rate of such 
stellar encoun-
ters. He found 
that within a 
typical million 
years, between 
490 and 600 
stars will pass 
the Sun within 
a distance of 16.3 light-years (5 parsecs) or less. Between 19 and 24 
stars will pass at 3.26 light-years (1 parsec) or less. All these hundreds 
of stars would be sufficiently close to nudge comets from the Oort 
cloud into the solar system. 

MORE INFORMATION

Image of the Comet C/2012 S1 (ISON), taken November 15, 2013, whose 
likely origin is the Oort cloud. This comet shows the typical appearance of 
comets entering the inner solar system. [TRAPPIST/E. Jehin/ESO]

http://www.mpia.de/news/science/2017-09-stellar-encounters
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New Horizons’ Next Target Just Got a Lot More 
Interesting 
NASA

Could the next flyby target for NASA’s New Horizons spacecraft 
actually be two targets? New Horizons scientists look to answer that 
question as they sort through new data gathered on the distant 
Kuiper Belt object (KBO) 2014 MU69, which the spacecraft will fly 
past on January 1, 2019.

The ancient KBO, which is more than four billion miles from Earth, 
passed in front of a star on July 17, 2017. A handful of telescopes 
deployed by the New Horizons team in a remote part of Patagonia, 
Argentina were in the right place at the right time to catch its fleet-
ing shadow — an event known as an occultation — and were able 
to capture important data to help mission flyby planners better 
determine the spacecraft trajectory and understand the size, shape, 
orbit, and environment around MU69.

Based on these new occultation observations, team members say 
MU69 may not be not a lone spherical object, but suspect it could 
be an “extreme prolate spheroid” (think of a skinny football) or even 
a binary pair. The odd shape has scientists thinking two bodies may 
be orbiting very close together or even touching — what’s known 
as a close or contact binary — or perhaps they’re observing a single 
body with a large chunk taken out of it. 

The size of MU69 or its components also can be determined 
from these data. It appears to be no more than 20 miles long, or, if a 

binary, each component is about 9-12 miles in diameter.
“This new finding is simply spectacular. The shape of MU69 is 

truly provocative, and could mean another first for New Horizons 
going to a binary object in the Kuiper Belt,” said Alan Stern, mission 
principal investigator from the Southwest Research Institute (SwRI) 
in Boulder, Colorado. “I could not be happier with the occultation 
results, which promise a scientific bonanza for the flyby.”

MORE INFORMATION

One artist’s concept of Kuiper Belt object 2014 MU69. This binary concept is based on telescope 
observations made at Patagonia, Argentina on July 17, 2017 when MU69 passed in front of a star. 
[NASA/JHUAPL/SwRI/Alex Parker]

https://tinyurl.com/yakfg2dj
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Four Earth-Sized Planets Found Orbiting the Nearest 
Sun-Like Star
Keck Observatory

A new study by an international team of astronomers reveals that 
Tau Ceti, the nearest Sun-like star about 12 light-years away from 
the Sun, has four Earth-sized planets orbiting it. These planets have 
masses as low as 1.7 Earth mass, making them among the smallest 
planets ever detected around the nearest Sun-like stars. Two of them 
are super-Earths located in the habitable zone of the star and thus 
could support liquid surface water.

The data were obtained by using the High Accuracy Radial 
Velocity Planet Searcher (HARPS) spectrograph at the European 
Southern Observatory in Chile, combined with the High-Resolution 
Echelle Spectrometer (HIRES) at the W. M. Keck Observatory on 
Maunakea, Hawaii. “HIRES is one of only a few spectrometers in the 
world that have routinely delivered the level of radial velocity pre-
cision needed for this kind of work,” said Steve Vogt, professor of 
astronomy and astrophysics at University of California, Santa Cruz. 

The four planets were detected by observing the wobbles in the 
movement of Tau Ceti. This wobble, known as the Doppler effect, 
happens when a planet’s gravity slightly tugs at its host star as it 
orbits. Measuring Tau Ceti’s wobbles required techniques sensitive 
enough to detect variations in its movement as small as 30 centime-
ters per second. The smaller the planet, the weaker its gravitational 
pull on its host star, and the harder it is to detect the star’s wobble.

The outer 
two planets 
around Tau Ceti 
are likely to be 
candidate hab-
itable worlds, 
although a 
massive debris 
disc around the 
star probably 
reduces their 
habitability due 
to intensive 
bombardment 
by asteroids 
and comets.

Tau Ceti is 
very similar to 
the Sun in its 
size and bright-
ness, and they both host multi-planet systems. Sun-like stars are 
thought to be the best targets for searching for habitable Earth-sized 
planets due to their similarity to the Sun.

MORE INFORMATION

This illustration compares the four planets detected around the nearby star 
Tau Ceti (top) and the inner planets of our solar system (bottom). [F. Feng, 
University of Hertfordshire, UK]

http://www.keckobservatory.org/recent/entry/tau_ceti
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Scientists Recover Nova First Spotted 600 Years Ago by 
Korean Astrologers
American Museum of Natural History

On a cold March night in Seoul almost 600 years ago, Korean 
astrologers spotted a bright new star in the tail of the constellation 
Scorpius. It was seen for just 14 days before fading from view. From 
these ancient records, modern astronomers determined that what 
the Royal Imperial Astrologers saw was a nova explosion, but they 
had been unable to find the binary star system that caused it — until 
now. A new study published by the journal Nature, pinpoints the 
location of the old nova, which now undergoes smaller-scale “dwarf 
nova” eruptions. The work supports that idea that novae go through 
a very long-term life cycle after erupting, fading to obscurity for 
thousands of years, and then building back up to become full-
fledged novae once more.

“This is the first nova that’s ever been recovered with certainty 
based on the Chinese, Korean, and Japanese records of almost 2,500 
years,” said the study’s lead author Michael Shara, a curator in the 
American Museum of Natural History’s Department of Astrophysics.

For years, Shara has tried to pinpoint the location of the binary 
star that produced the nova eruption in 1437, along with Durham 
University’s Richard Stephenson, a historian of ancient Asian astro-
nomical records, and Liverpool John Moores University astrophysi-
cist Mike Bode. Recently, they expanded the search field and found 
the ejected shell of the classical nova. They confirmed the finding 

with another kind 
of historical record: 
a photographic 
plate from 1923 
taken at the Harvard 
Observatory station in 
Peru and now avail-
able online as part of 
the Digitizing a Sky 
Century at Harvard 
(DASCH) project.

“With this plate, we 
could figure out how 
much the star has 
moved in the century 
since the photo was 
taken,” Shara said. 
“Then we traced it 
back six centuries, 
and bingo, there it 
was, right at the cen-
ter of our shell. That’s 
the clock, that’s what convinced us that it had to be right.”

MORE INFORMATION

The recovered nova of March 11, 1437, and its ejected shell. The 
position of the center of the shell in 1437 is at the green plus sign. 
The now-quiescent star that produced the nova shell is indi-
cated with red tick marks; it is far from the shell’s center today. 
However, its measured motion across the sky places it at the red 
“+” in 1437. The agreement of the 1437 positions of the shell cen-
ter and of the old nova are the “clock” that demonstrates that the 
old nova of 1437 really is the source of the shell. [© K. Ilkiewicz 
and J. Mikolajewska]

https://tinyurl.com/yccqzbq6
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V745 Sco: Two Stars, Three Dimensions, and Oodles 
of Energy
Chandra X-ray Center 

For decades, astronomers have known about irregular outbursts 
from the double star system V745 Sco, which is located about 25,000 
light-years from Earth. Astronomers were caught by surprise when 
previous outbursts from this system were seen in 1937 and 1989. 
When the system erupted on February 6, 2014, however, scientists 
were ready to observe the event with a suite of telescopes including 
NASA’s Chandra X-ray Observatory.

V745 Sco is a binary star system that consists of a red giant star 
and a white dwarf locked together by gravity. These two stellar 
objects orbit so closely around one another that the outer layers of 
the red giant are pulled away by the intense gravitational force of 
the white dwarf. This material gradually falls onto the surface of the 
white dwarf. Over time, enough material may accumulate on the 
white dwarf to trigger a colossal thermonuclear explosion, causing  
a dramatic brightening of the binary called a nova. 

Astronomers observed V745 Sco with Chandra a little over two 
weeks after the 2014 outburst. Their key finding was it appeared 
that most of the material ejected by the explosion was moving 
towards us. To explain this, a team of scientists constructed a three-
dimensional computer model of the explosion, and adjusted the 
model until it explained the observations. The computer calculations 
showed that the nova explosion’s blast wave and ejected material 

were likely concentrated along the north and south poles of the 
binary system. This shape was caused by the blast wave slamming 
into the disk of cool gas around the binary. 

MORE INFORMATION

This illustrated figure depicts the 3D model of the V745 Sco explosion. The blast wave is yellow, the 
mass ejected by the explosion is purple, and the disk of cooler material, which is mostly untouched 
by the effects of the blast wave, is blue. The cavity visible on the left side of the ejected material is 
the result of the debris from the white dwarf’s surface being slowed down as it strikes the red giant. 
[NASA/CXC/M.Weiss]

http://chandra.si.edu/photo/2017/v745/
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Neutron-Star Merger Detected By Many Eyes and Ears
AAS NOVA/ Susanna Kohler

The process of science is long and arduous, generally occurring at a 
slow plod as theorists make predictions, and observations are then 
used to chip away at these theories, gradually confirming or disprov-
ing them. It is rare that science progresses forward in a giant leap, 
with years upon years of theories confirmed in one fell swoop.

September 14, 2015, marked the day of one such leap, as the 
Laser Interferometer Gravitational-Wave Observatory (LIGO) 
detected gravitational waves for the first time — simultaneously 
verifying that black holes exist, that black-hole binaries exist, and 
that they can merge on observable timescales, emitting signals that 
directly confirm the predictions of general relativity.

As it turns out, August 17, 2017, was another such day. On this 
day, LIGO observed a gravitational-wave signal unlike its previous 
black-hole detections. Instead, this was a signal consistent with the 
merger of two neutron stars.

Theoretical models describing the merger of two compact objects 
predict a chirping gravitational-wave signal as the objects spiral 
closer and closer. Unlike in a black-hole merger, however, the end of 
the chirp from merging neutron stars should coincide with a phe-
nomenon known as a short gamma-ray burst: a powerful storm of 
energetic gamma rays produced as the objects finally collide.

According to the models, these gravitational waves and gamma 
rays will be followed by a kilonova — a transient source visible in 

infrared, optical, and ultraviolet — which arises from radioactive 
decay of heavy elements formed in the collision. This source should 
gradually decay over a timescale of weeks.

Lastly, the merger could create a powerful jet of high-energy par-
ticles, which could be visible to us in X-ray and radio wavelengths as 
it is emitted and interacts with its surrounding environment.

So what did we see on August 17, 2017, and thereafter? Here’s what 
was found by the army of collaborations searching in gravitational 
waves, electromagnetic signals across the spectrum, and neutrinos.

MORE INFORMATION

LIGO has detected gravitational waves from what appears to be a merger of two neutron stars, and 
electromagnetic counterparts have been found! [NSF/LIGO/Sonoma State University/A. Simonnet]

http://aasnova.org/2017/10/16/neutron-star-merger-detected-by-many-eyes-and-ears/
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Maria and Eric Muhlmann Award
The Maria and Eric Muhlmann Award recognizes significant 
observational results made possible by innovative advances in astro-
nomical instrumentation, software, or observational infrastructure. 
The 2017 recipient is Dr. John Wilson (University 
of Virginia) and the APOGEE team for the design, 
construction, and commissioning of the APOGEE 
(Apache Point Observatory Galactic Evolution 
Experiment) instrument located at the Apache 
Point Observatory in New Mexico – the linchpin 
of the APOGEE surveys that have been a part 
of the Sloan Digital Sky Survey III (SDSS-III) and 
Sloan Digital Sky Survey IV (SDSS-IV).

APOGEE is a groundbreaking, high-resolution, near-infrared, spec-
trographic survey of red giant stars in the Milky Way Galaxy. By  
observing near-infrared light, the custom-built APOGEE instrument 
can efficiently see through most of the obscuring dust to study the 
galactic bulge, disc, and halo. Collecting spectra from 300 targets 
simultaneously, APOGEE is responsible for the world’s largest high-
resolution, near-infrared spectroscopic survey of stars in our Galaxy. 
After six years of operation, APOGEE has collected data on more than 
250,000 stars. As one nominator stated, the APOGEE instrument, 
 “produced scientifically viable data the moment it was deployed 
onto the sky and functioned far better than anyone expected.”

Robert J. Trumpler Award
The Robert J. Trumpler Award is presented to a recent recipient 
of a PhD degree in North America whose research is considered 
unusually important to astronomy. The 2017 Award is given to  
Dr. Blakesley Burkhart, who complete her PhD 
in astronomy at the University of Wisconsin-
Madison in 2014. Her dissertation, “New 
Frontiers for Diagnosing the Turbulent Nature 
of the Multiphase Magnetized Interstellar 
Medium,” described innovative methods for 
measuring turbulence in a magnetized inter-
stellar medium by connecting theoretical, com-
putational, and observational results. Her dissertation didn’t just 
apply this innovative approach for a single example of turbulence, 
but presented several cases that span different phases of the inter-
stellar medium of galaxies. 

Burkhart’s dissertation builds on her earlier studies. Her first paper, 
published when she was an undergraduate, was highly significant 
with more than 90 NASA ADS citations. Her subsequent papers on 
magneto-hydrodynamics (MHD), written before she completed her 
PhD, were equally well received and also extensively cited. She has 
given invited talks at prestigious international conferences, pub-
lished findings in Nature, and was invited to write a book based on 
her dissertation.

asp tidings

News and information for Society members.

The ASP is pleased to announce the following 2017 Award recipients.
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Amateur Achievement Award
The Amateur Achievement Award recognizes significant observa-
tional or technological contributions to astronomy by an individual 
not employed in a professional capacity. The 2017 recipient is  
Gao Xing, a distinguished amateur astronomer 
from Ürümqi, Xinjiang, China.

Gao Xing built the Xingming Astronomical 
Observatory in 2007 with the help of Xinjiang 
Astronomical Observatory and colleagues, and 
used it to discover Comet C/2008 C1 (named 
Chen-Gao), Comet P/2009 L2 (named Yang-
Gao), and Comet C/2015 F5 (named SWAN-
Xingming). He has also found approximately 40 
supernovae, a nova near the galaxy’s center, several novae in M31 
and M33, and several sungrazing comets and asteroids. Additionally, 
Gao Xing has done many observations timely to gamma-ray bursts, 
near-Earth objects, comets, variable stars, etc. His observatory has 
three projects: Xingming Observation Sky Survey, Xingming Public 
Remote-control Observatory, and Popular Supernova Project espe-
cially for the public (cooperating with China-VO [Chinese Virtual 
Observatory] and AliCloud [cloud computing]).

Gao Xing has also received the Edgar Wilson Award, given to an 
international amateur astronomer by the IAU for achievements in 
comet discovery. He is currently a physics teacher at the Ürümqi 
No.1 High School in Ürümqi, China, and spends nights coordinating 
and executing the observations at the Xingming Observatory.

Klumpke-Roberts Award
Awarded to an individual or individuals who have made outstand-
ing contributions to the public understanding and appreciation of 
astronomy, the Klumpke-Roberts Award for 2017 goes to Prof. 
Paul A. Delaney, Director of the York University 
Astronomical Observatory and former Director 
of the Natural Science Division at York University 
in Toronto, Canada.

Paul Delaney is, no doubt, one of Canada’s 
most dedicated astronomy enthusiasts. His  
media presence with broadcast television, 
News-Talk radio in Canada, as well as the 
Discovery Channel’s Daily Planet, have made 
him the “go-to guy” when Canada needs an authoritative voice 
around the heavens. 

Promoting astronomy has been a lifelong pursuit for Delaney. 
Growing up in Australia, he purchased his first telescope as a teen-
ager, established a Radio Astronomy Club in high school, and joined 
the Astronomical Society of South Australia in 1972. Delaney’s 
dedication to public outreach in astronomy started with his move to 
York University in Canada in 1986. A weekly column, Astronomically 
Speaking, filled local newspapers between 2002 and 2009, thou-
sands pass through the York University Observatory annually, weekly 
public viewings continue to this day, and astronomy-related course-
work continues to be offered at York University — these accomplish-
ments are only a small fraction of Delaney’s outreach successes.

asp tidings
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Richard H. Emmons Award 
The Richard H. Emmons Award — established by Jeanne and Allan 
Bishop in honor of her father, Richard Emmons, an astronomer with  
a life-long dedication to astronomy education — is given to an indi-
vidual demonstrating outstanding achievement 
in the teaching of college-level introductory 
astronomy for non-science majors. The 2017 
recipient is Prof. Emeritus Bruce Partridge, of 
Haverford College in Haverford, Pennsylvania.

A member of the Astronomy Department 
at Haverford College for 47 years, Partridge’s 
accomplishments also included a productive 
research career, notable service to Haverford 
College, and significant contributions to the general astronomy 
community. While teaching astronomy to both non-majors and 
astronomy majors at Haverford and Bryn Mawr College, Partridge 
used his up-to-date astronomical research, especially in extragalac-
tic astronomy and cosmology, to create some of the most popular 
courses at the college. His passion for astronomy extended beyond 
the classroom to the mentoring of undergraduates in research; 
many of these students are co-authors on his many scientific papers.

Throughout his career, Partridge has an impressive record of 
service to the astronomy education and public education communi-
ties serving on the National Science Foundation’s Teacher Scholar 
advisory committee and as American Astronomical Society (AAS) 
Education Officer. 

Thomas J. Brennan Award
The Thomas J. Brennan Award is given to an individual demon-
strating excellence in the teaching of astronomy at the high school 
level in North America. Ms. Sue Ann Heatherly, West Virginia Senior 
Education Office of the Green Bank Observatory 
(formerly NRAO, the National Radio Astronomy 
Observatory) in Green Bank, West Virginia, is the 
recipient of the 2017 Brennan Award.

There is no doubt that Sue Ann Heatherly has 
left an indelible mark on students and teachers 
she has mentored through her 31 years of dedi-
cation to impact the approach teachers have 
toward understanding astronomy.

Heatherly started her career as a science teacher in rural West 
Virginia, and in 1987 she participated in the first teacher workshop 
held at the NRAO. In 1989 she was hired by the Observatory to 
expand the education and outreach program. Since then she has led 
many programs and projects focusing on astronomy education and 
STEM experiences available to many teachers and students. One such 
project, Physics Inspiring the Next Generation, has given minority 
and female high school students immersive experiences in team-
work, science application, and operation of telescopes. Some of her 
further accomplishments include designing exhibits at the Science 
Center at the Green Bank Observatory and hosting more than 1,500 
middle and high school students each year to conduct scientific 
research using a 40-foot-diameter radio telescope at the Observatory.

asp tidings
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Las Cumbres Amateur Outreach Award
Established by Wayne Rosing and Dorothy Largay, the Las Cumbres 
Amateur Outreach Award honors outstanding educational out-
reach by an amateur astronomer to K-12 children and the interested 
lay public. The 2017 recipient is Paul Winalski 
of the New Hampshire Astronomical Society 
(NHAS), in Merrimack, New Hampshire.

Despite a demanding day job as software 
engineer for Intel Corporation, Paul Winalski 
has dedicated selfless hours of sharing the uni-
verse with the public as lecturer and co-chair 
of the New Hampshire Astronomical Society’s 
Public Observing Committee for more than six 
years. Dedicating hours to the care and feeding of volunteers and 
helping at than 100 events per year, Paul has not only attended just 
about every sky-watching event he has helped organize, but he has 
also created long-lasting relationships with event hosts at schools, 
libraries, camps, and communities.

This Award celebrates his dedication to sharing the wonders of 
the universe with the public and inspiring young people to pursue 
the sciences for a better understanding of our world and the cosmos 
that surrounds us. In praise of his work, one of his nominators said:  
“Our sky-watch program is as good as it is because of his dedica-
tion and the immense amount of time he puts into it.” Paul has been 
an NHAS member since 2004, and his main astronomical interests 
(beyond public observing) are deep-sky objects and carbon stars.

Arthur B.C. Walker II Award and Scholarship
The Arthur B.C. Walker II Award is presented to an outstanding 
African American (or member of the African Diaspora) who works in 
the areas of astronomy (including astronomy, astrophysics, space, 
and related sciences) as a recognized leader in 
efforts to diversify the scientific community. The 
2017 Award is given to Dr. George Carruthers 
— renowned astrophysicist, a pioneer in the use 
of ultraviolet spectroscopy to study the universe, 
and an inventor who developed the first Moon-
based observatory for the Apollo 16 mission. 

George Robert Carruthers began his career 
working for the US Naval Research Laboratory in 
Washington, DC, where his work focused on ultraviolet astronomy. 
In 1969, Dr. Carruthers received a patent for an instrument designed 
to detect short wavelength electromagnetic radiation. His inven-
tion, a 50-pound, gold-plated ultraviolet telescope was used during 
Apollo 16.  More than 200 images of Earth’s atmosphere, the Milky 
Way, and deep space objects were collected by this groundbreaking 
lunar observatory. 

In the 1980s, Dr. Carruthers spearheaded a program allowing high 
school students to spend a summer working with scientists at the 
U.S. Naval Research Laboratory. He has received numerous presti-
gious awards, including the 2012 National Medal of Technology and 
Innovation, and he was inducted into the National Inventors Hall of 
Fame for his contributions to aeronautical engineering.

asp tidings
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Andrew Fraknoi Supporters Award
The Andrew Fraknoi Supporters Award is named in honor of 
Andrew Fraknoi, the former ASP Executive Director who shaped  
the Society’s educational mission and left an enduring mark  
and profound impact on the organization. The 
Award recognizes individuals who have made 
significant contributions toward ASP’s mission 
of advancing public understanding of science 
through astronomy. The 2017 Award goes to 
Dr. Rick Fienberg, Press Officer for the American 
Astronomical Society (AAS), for the countless 
ways he has actively promoted the interests and 
welfare of the ASP for many years — both inside 
the AAS and within the astronomy community at large.

Rick has been the champion for numerous collaborate efforts  
between the ASP and AAS; for example, the Astronomy Ambassadors 
program. He was also instrumental in obtaining conference scholar-
ships for ASP’s 128th Annual Meeting, which focused on best prac-
tices for engaging underserved audiences in the 2017 eclipse. More 
recently, in his role as co-creator of the Galileoscope educational 
telescope kit, Rick helped the ASP secure a grant from the Gordon 
and Betty Moore Foundation to launch a professional development 
project to train science educators to lead inquiry-rich, investigatory 
learning experiences that help their audiences understand basic 
optics, how telescopes function, and the scientific processes that 
astronomers use to understand the cosmos.

asp tidings

A New Book for Experiential Learning
Instructors of physics and astronomy have repeatedly discovered that
students “learn by doing.” When they are engaged in speaking, moving, and
presenting – they learn more. With this in mind, we offer full instructional
packages, complete with scripts, keywords, science definitions, discussion
questions, suggestions for staging and costumes – all for a dozen 5-minute
science presentations, for students from middle school and high school, to
college and university, as well as for amateur astronomers and astronomy
club members. Topical areas include: Supernovae, the Milky Way, Stars,
Planets & Exoplanets, and new Extragalactic Astronomy Scripts.

Order online now from the Bookstore at Archway Publishing, or at 
Amazon.com, or, for more information on the book, go to

http://TheHumanSentienceProject.org

http://thehumansentienceproject.org
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Saturn Through the Eyes of Cassini 
Are you already missing Cassini and your regular fix of great images 
from Saturn? Well, NASA just published a free e-book that celebrates 
Saturn as seen through the eyes of the Cassini spacecraft. Over 
a period of 13 years, Cassini captured some 450,000 spectacular 
images within the Saturn system, providing new views of the “lord  
of the rings” and a plethora of iconic images. 

Tips for First-Time Telescope Buyers
A telescope is a popular gift, especially so every December. But 
there’s no one “perfect” telescope — just as there’s no such thing as a 
perfect car. Instead, choose a telescope based on the recipient’s age 
and observing interests. And buyer beware: a telescope should not 
be bought on impulse. Here’s expert advice from the editors of Sky & 
Telescope for anyone searching for a first-ever telescope. 

asp tidings

NEW MEMBERS  —  The ASP thanks all those who recently renewed their membership, and welcomes new members who joined between July  1 and September 30, 2017.

Individual 
Lori Allen, Tucson, AZ
Edwina Barnett, Reynoldsburg, OH
Blakesley Burkhart, Cambridge, MA
George Carruthers, Washington, DC
Jobi Cook, Wilson, NC
Elizabeth Cooke, San Leandro, CA
Melinda Creps, Union City, CA
Lara Cross, Houston, TX
Dany Dara, Stockton, CA
Jody DeAraujo, San Francisco, CA
Paul Delaney, North York, Ontario, 
Canada
Aminatou Dabokemp, San 
Francisco, CA  
Sarah Eyermann, Laurel, MD
Michael J. Frizzell, Huntsville, AL
Xing Gao, Ürümqi, Xinjiang, China

Donald Gardner, Santa Cruz, CA
Wendy Gerrish, Coulterville, CA
Winston Gibson, Norristown, PA
Heidi Hammel, Washington, DC 
Helen Hart, Columbia, MO
Sue Ann Heatherly, Green Bank, WV  
Derek Henderson, Columbus, IN
Margaret Hill, Cape Girardeau
Kelly Hughes, Abbeville, SC
Marcy Johnson, San Francisco, CA
Mark Johnston, Scottsdale, AZ
Matthew Jones, Redwood City, CA
Miguel LaRosa, Oakland, CA
Cyndi MacDonald, Boulder Creek, CA
Barbara Mattson, Bowie, MD
Grant McKinney, San Ramon, CA
Sarah Mitchell, Berwyn Heights, MD
Christopher Munro, San Jose, CA

Leonor Opazo, La Serena, Coquimbo, 
Chile
Thomas Pannuti, Morehead, KY
John Perrodin, Chatsworth, CA
Anne Peterson, Lafayette, CA
Trisha Rusciolelli, Folsom, CA
Matt Russo, Toronto, Ontario, 
Canada
Amy Sayle, Carrboro, NC 
Andrea Schweitzer, Fort Collins, CO
Nick Scoville, Pasadena, CA
Armando Stettner, Seattle, WA
Maria Vicenty, San Mateo, CA
Theo Wellington, Goodlettsville, TN
Paul Winalski, Merrimack, NH
Matthew Woicik, Lake Tapps, WA

Senior
Juan Alvarez, Wake Forest, NC
Celeste Burrows, Emeryville, CA
Lewis Cook, Fayetteville, WV
Christopher Corbally, Tucson, AZ
David Cortesi, Palo Alto, CA
Robert Czerwinski, Pacifica, CA
Donald Ficken, Kirkwood, MO
Pat Hennessy, Sandpoint, ID
Eloise Hoover, Lake Forest Park, WA
Raymond Larson, Mercersburg, PA
Jill Hannah Logar, Los Gatos, CA
Dale Moser, Longmont, CO
Steve Olney, North Richmond, NSW, 
Australia
Cindy Rothfeder, Sandy, UT
Warren Russell, Tiburon, CA
Mickey Jo Sorrell, Chapel Hill, NC

Fred Ziegler, Guerneville, CA

Student
Sandra Liss, Charlottesville, VA
Ryan O’Connell, Portland, OR
Aaron Perry, Washington, DC
Don Senda, La Jolla, CA

Technical
Roger Hart, New Bedford, MA
Sam Kimpton, Portland, OR 
Ronald Michal, Orange, CA
William Romanishin, Norman, OK

Supporter’s Circle
Nancy Graziano, Howell, NJ

http://tinyurl.com/yay5atqu
https://tinyurl.com/ybywnlh6
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by Paul Deans

sky sights

The Skies of November
The best sight this month is at dawn, when Jupiter and Venus get 
together in the east-southeast. The two planets are actually moving  
in opposite directions. If you look at roughly the same time each 
morning (say 30 minutes before sunrise), you’ll see Venus appears 
lower and lower each dawn, while Jupiter climbs higher and higher. 

On the morning of the 13th, Venus and Jupiter are less than ½° 
apart. You need a clear and low east-southeast horizon to see them, 
because they are less than 10° high some 30 minutes before sunrise. 
(Hold out your clenched fist at arm’s length; its width is 10°.) Use bin-
oculars or a small telescope (or any telescope at low power) to spot 
them. Look at the same time on the 12th and 14th — on these two 
mornings the two planets are still close, separated by roughly 1°.

Staying in the morning sky, Mars rises more than four hours 
before the Sun, though it’s not particularly bright. On the 15th, the 
red planet sits some 5° to the upper right of the crescent Moon. 
Track the Moon for the next couple of dawns, and on the 16th you 
can catch a very thin crescent hanging high above both Jupiter and 
Venus. During the last week of November and into December, dim-
mer red Mars passes within 5° of brighter white Spica.

Over in the evening sky, Mercury is trying to escape the sunset 
glare, but isn’t terribly successful. The planet remains very low in  
the southwest for most of the month. At the same time, Saturn is 
sliding lower and lower in the sky after sunset each night. Neither 

is particularly easy to find in dusk’s glow. On the 20th, the ringed 
planet is a little more than 2° to the lower left of the 2-day-old Moon, 
with Mercury some 15° directly below the lunar crescent. By month’s 
end, Saturn and Mercury close to within 3° of each other, but both 
are so low as twilight fades that they’re very challenging to spot.

The Leonid meteor shower peaks during the morning hours of 
the 17th. This shower’s activity is usually weak; there’s often only a 
trickle of meteors radiating from a region near the Sickle of Leo, the 
Lion. During this year’s peak, there is no Moon in the sky. However, a 
better shower is next month’s Geminids. 

As a minor timekeeping note, Daylight Saving Time ends for 
most of North America on the 5th.

The Skies of December 
This month’s highlight is the Geminid meteor shower, which peaks  
on the night of the 13th/14th. It’s usually the year’s best, with 
upwards of 100 meteors per hour pouring out of the constellation 
Gemini. (The shower’s radiant, the point in the sky from which the 
meteors seem to emanate, is near the bright star Castor.) The shower 
occurs when the Moon is a waning crescent that doesn’t rise until a 
couple of hours before sunrise, so moonlight won't be a problem.

As the month opens, Saturn and Mercury are within 3° of each 
other, but both are very low in the southwest as twilight fades. Both 
planets sink rapidly into the sunset glow. So, for most of December, 
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the western sky is bereft of planets. The nearly first quarter Moon, 
emerging at dusk on Christmas Eve, looks rather lonely in the sky.

Rising in the east well before morning twilight are Mars and 
Jupiter. Mars isn’t particularly bright; look for it some 5° below the 
crescent Moon during the morning hours of the 13th. The next 
morning, the Moon is about the same distance above much-brighter 
Jupiter. Keep an eye on these two planets. Jupiter pushes past Mars 
in early January.

By month’s end, Mercury has popped up into the dawn sky, where  
it stands more than 10° about the southeastern horizon some 30 
minutes before sunrise. 

The solstice occurs on December 21st at 11:28 am Eastern time, 
8:28 am Pacific. This marks the astronomical start of winter in the 
Northern Hemisphere and summer in the Southern.

The Skies of January 
On the 31st, all of North America, the Pacific, Australia, and much of 
Asia experiences a total eclipse of the Moon. But how much you 
see depends on where you live. The eclipse begins as the Moon is 
setting for North Americans, but almost everyone sees at least a little 
something. For instance, in Chicago, totality starts only 12 minutes 
before moonset. On the West Coast, totality begins about 4:51 am 
and ends at 6:07 am, while in Hawaii totality starts at 2:51 am, end-
ing at 4:07 am. In Sydney, Australia, totality begins at 11:51 pm on the 
evening of the 31st, and ends at 1:07 am on the 1st. If you do man-
age to see totality, don’t be surprised to see the pretty Beehive star 

cluster emerge as the eclipse becomes total and the Moon dims; the 
cluster is less than 4° from the eclipsed Moon.

All the planetary action this month is in the morning sky. Bright 
Jupiter rises more than four hours before the Sun and is well up in 
the south-southeast as dawn breaks. Nearby is dim Mars, rising at 
nearly the same time. In fact, between the 5th and the 8th, the two 
planets are less than 1° apart, and on the 6th and 7th, they are sepa-
rated by slightly more than ¼°. This should be a fine sight in small 
telescopes, though the disk of Mars appears small and dim com-
pared to that of Jupiter. On the 11th, both planets are to the lower 
right of the crescent Moon.

Mercury begins the month some 10° about the southeastern 
horizon about 30 minutes before sunrise. However, it immediately 
starts falling back toward the Sun. Meanwhile, Saturn is emerging 
rapidly from the solar glare. The two pass each other on the 12th 
and 13th, when they’re less than 1° apart. But both are less than 10° 
above the southeastern horizon 30 minutes before sunrise, so this 
meeting is challenging to observe. On the 14th before sunrise, if you 
can find the very, very thin crescent Moon low in the southeast, look 
below Luna (with binoculars) and you might be able to spot these 
two planets.

As for Venus, it doesn’t put in an appearance until February, when 
it emerges in the western sky after sunset and is a dusk object for 
much of the rest of the year.

The Quadrantid meteor shower is actually a nice one, with up 
to 40 meteors per hour radiating from a point in northern Boötes 

sky sights
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(which rises in the northeast about 1:00 am). The shower peaks 
late on the 3rd, but the radiant doesn’t rise until after midnight. 
Unfortunately, the Moon is three days past full; moonlight washes 
out the fainter meteors. This shower is not well observed, likely 
because it’s usually rather cold in the Northern Hemisphere at this 
time of year!

Preview: 2018 
There are five eclipses this year, including the January 31 event 
described on the previous page. On February 15th, a partial solar 
eclipse takes place but is visible only from Antarctica and south-
ern South America. Another partial eclipse of the Sun occurs July 
13th, but only observers on the very southern tip of Australia will 
see anything. A total lunar eclipse on July 27th is the second one 
in 2018. But North America is out of luck; observers from Europe 
and Africa to Asia and Australia will see it. Finally, a partial solar 
eclipse on August 11th sweeps across northern Europe and north-
east Asia. In case you’re wondering, the next total solar eclipse 
takes place July 2, 2019, and is visible from the Pacific Ocean and 
southern Chile and Argentina.

One other item to look forward to: Mars brightens as the year pro-
gresses, becoming four magnitudes brighter than at the start of the 
year. That’s because Mars is moving toward opposition on July 27th 
(and is closest to Earth on July 31st). At this time, the red planet will 
appear 24.3" in diameter, nearly the maximum possible (25.1") and 
almost as large as its last really good opposition in August 2003. 

sky sights

Star Charts

If you’d like a star chart to help you explore the naked-eye night 
sky, you have several options: purchase a star wheel (planisphere) 
or planetarium software, download a PDF showing the sky this 
month, find an online star chart, or locate an app for your tablet or 
smart phone.
PDF Star Charts. Skymaps produces a well-done chart that goes 
beyond a mere monthly star chart. It includes a list of monthly 
highlights and observable celestial objects. The downside: each 
month is available only at the very end of the previous month. 
Another nice star chart is available from Orion Telescopes and 
Binoculars; you can download it one month in advance. If you’d like 
simple star charts that don’t show the planets, a set of 12 is avail-
able from the Canada Science and Technology Museum.
Online Star Charts. Sky View Café gives you control over the 
chart’s date, time, and location, plus a few other options. But the 
chart names only a few bright stars, doesn’t identify the constella-
tions, and the printout of the resulting chart is poor. The star chart 
created on the Tau Astronomy Club website offers fewer options 
but a better printout. But it lists no star names and the stars are 
color coded based on their spectral type.
Apps For Tablets and Smart Phones. SkySafari 5 ($2.99 for the 
basic version; available for iPhone, iPad, and iPod touch; also avail-
able for Android) is a very well done star chart app and is the one 
I use consistently. TheSky by Software Bisque is one of the most 
popular planetarium programs out there, and is now available for 
the iPad and iPhone.       — P.D.

http://myasp.astrosociety.org/product/SD302/themillerplanispheremostofthecontinentalus.php
http://www.skymaps.com/downloads.html
http://tinyurl.com/bqxn363
http://tinyurl.com/bqxn363
http://cstmuseum.techno-science.ca/doc/education-programs/cstm/star-charts.pdf
http://www.skyviewcafe.com/skyview.php
http://astroclub.tau.ac.il/skymaps/monthly
http://skysafariastronomy.com/skysafari-5-professional-astronomy-telescope-control-software-for-ios.html
http://www.bisque.com/sc/pages/TheSkyX-Editions.aspx
http://tinyurl.com/nfqol4l
http://tinyurl.com/pxtx7sd
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reflections
NASA/JPL/SSI/Mindaugas Macijauskas

A View Not Soon Seen Again

Three days before plunging into Saturn, the Cassini spacecraft gazed at the planet’s night 
side and snapped 36 images that were turned into a final portrait of this ringed world. 
Earthlings will not see a similar view again until another spacecraft is sent to Saturn. 

[Courtesy NASA/JPL-Caltech/Space Science Institute; composition by Mindaugas Macijauskas.]
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