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A MESSAGE FROM THE PRESIDENT 
 

The weather pretty much got us for the Eclipse.  Clouds were so bad I cancelled going to 
Centennial Park.  Tony Heiner, Tom Segur and crew were at FSW observatory in Punta 

Gorda and they did get some observing in.  I looked from Cape Coral, but was unable to 
get a clear view of the moon. 

 
Carol Morin had an event at the Cape Coral Library for Astronomy Day/International 

Observe the Moon night on the 19th during the day.  Tony Heiner, Chuck Pavlick and I 
setup solar scopes.  We had a decent turnout for an event that was not heavily 

advertised.  That night, we had an IOMN event at the Calusa Nature Center Planetarium.  
Unfortunately the turnout was pretty light.  Bruce Dissette, Tony Heiner, and I were 

there with the CPC-1100 and Meade 10 RCX setup.  Heather Preston ran shows in the 
theater for those who came out.  We had the Moon, Saturn and some other objects to 

show to those who came out. 
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October has the Ding Darling Days on the 18th out on Sanibel.  This is a great event for 

outreach as we have a large crowd attend. 
 

The September Star Party was a washout again.  This month we will try the 
Caloosahatchee Regional Park again on the 10th.  If the park is closed we will fall back to 

Seahawk Park in Cape Coral. 
 

One thing that I wanted to bring out about the coverage of the eclipse, there is a lot of 
talk about this not happening again for a long time.  What is not happening is a 

combination of a SuperMoon and a total lunar eclipse.  We will have other lunar eclipses 
visible before then, they just won’t coincide with the SuperMoon.  (This can actually be 

good, a moon at apogee will be smaller and will remain longer in the earth’s shadow 
than a moon at perigee (which is what makes it a SuperMoon.)  The next total lunar 

eclipse won’t be until 2018. We won’t have one well placed for us until Jan 20, 2019. 
 

It has been an exciting news event week, along with the Lunar Eclipse, NASA is 

reporting liquid water on Mars!   
 

We have a very interesting speaker and topic for this month’s meeting.  Since there are 
some scheduling issues, we will hold the program first and the business meeting after 

the program. 
 

The November meeting is our Telescope Renaissance Night where people bring in scopes 
they need help with.  We also have Chap Percival doing a presentation about the 2017 

Solar Eclipse and a book he has written.  He will have the book and T-shirts for sale as 
well.  (http://goseetheeclipse.com/)  We will not have a business meeting in November. 

 
Bruce Dissette has new shirts and hats available with the club logo.  Contact him for 

details. 
 

Brian 

 
 

 
October Meeting Program 
 

Dr. Ken Watanabe, formerly of the NASA Goddard Space Flight Center and presently an 
associate professor of physics at FGCU, will be making a very special presentation.  To 

commemorate 100 years since the publication of Einstein's Theory of Relativity, Dr. 
Watanabe will be discussing this famous theory and how it has influenced our 

understanding of our universe and present day astronomy.  

http://goseetheeclipse.com/
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In the Sky this Month 

 
Moon: October – Last Quarter, 4th; New, 12th; 1st Quarter, 20th; Full, 27th. 
 

The Planets: We’re a little shy of major evening planets this month, then we 
completely lose Saturn in November; Jupiter doesn’t rise before midnight until late 

December.  
Saturn shines at magnitude 0.5 – 0.6 during the month. Be sure to catch it as soon as it 

becomes visible after the sun sets.  It is located just west of the double star β Scorpii.  
Venus, Jupiter, Mars, and Mercury will all be visible in the dawn hours during most of the 

month. 
 

International Space Station: The ISS is visible early in the month in the evening Sept 

30 - Oct 3, then again for an extended period from Oct 23 - 26.  
See this link for specific times:   http://www.heavens-above.com/ 
 

Future Events  
 

Star Party and Event Schedule  

October 1st   Monthly Meeting – 
Program: Dr Ken 
Watanabe, Associate 
Professor, Chemistry/ 
Physics, FGCU. 
100 Years after 
publication of 
Einstein’s Theory of 
Relativity: how 
it affects present day 
astronomy and our 
understanding of the 
universe. 

Calusa Nature 

Center & 
Planetarium  

7:30 pm Brian Risley    

October 10th  Star Party   Dusk  Bruce Dissette  

October 18th  Ding Darling Days Sanibel  10am – 

4 pm 

Brian Risley  

November 5th  Monthly Meeting - 

Telescope 
Renaissance &  

Chap Percival Solar 
Eclipse 2017 

Calusa Nature 

Center & 
Planetarium  

7:30 pm Brian Risley    

November 14th   Star Party   Dusk  Bruce Dissette  

December 12th  Star Party   Dusk  Bruce Dissette  

 
  

Date Event    Location     Time  Info/Contact  

http://www.heavens-above.com/
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Minutes of the Southwest Florida Astronomical Society – September 3, 2015  
 

The regular monthly meeting of the Southwest Florida Astronomical Society was called to order at 7:36 pm by 
president Brian Risley in the Calusa Nature Center Planetarium.   

There were 22 people present, including 4 visitors. 

Bruce Dissette made a motion to pay the club liability insurance premium.  The motion was seconded by Ross 
Heim, and the motion passed on a voice vote. 

Ron Madl spoke on the Calusa Nature Center and Planetarium temporarily closing for repairs and updates, 
and encouraged club members to consider joining the Nature Center and supporting it.  He also encouraged 
anyone with corporate contacts who might be interested in supporting the Nature Center to contact him. 

Upcoming events listed in the printed agenda were discussed.  The November 5 meeting will be Telescope 
Renaissance starting at 7pm, with a program on the August 2017 Solar Eclipse by Chap Percival at 7:30.  
Shirts ($20) and books ($15) will be available. 

Vice President Bruce Dissette announced that shirts and hats with our club logo are available.  Shirts, which 
are Port Authority brand, are $21.20 including tax, and baseball hats are $13.78 including tax.  Contact Bruce 
for information. 

Newsletter Editor Ron Madl reminded members to send potential newsletter articles to him. 

Ron Madl made a motion, seconded by Tony Heiner, to approve the August 6 minutes as contained in the 
newsletter.  The motion carried on a voice vote. 

Treasurer Tony Heiner reported an August balance of $2282.92.  Tom Segur made a motion, seconded by 
Ron Madl, to accept the report.  The motion carried on a voice vote. 

After a discussion, Bruce Dissette made a motion, seconded by Tom Woosnan, for the club to make a $250 
donation to the Planetarium.  The motion carried on a voice vote. 

Equipment Coordinator Brian Risley reported the Celestar 8 and other smaller telescopes are available to be 
checked out. 

Mike McCauley has agreed to be Program Coordinator.  Send program ideas and suggestions to him. 

Astronomical League Coordinator Carol Stewart reported that members with e-mail addresses will be 
contacted by the AL about choosing to receive a digital copy of the Reflector magazine rather than a printed 
copy.  This can save the League a significant amount of money. 

Tom Segur announced that he is conducting Solar observing in Charlotte Count parks from 3-5pm on the first 
Saturday of each month.  Contact Tom or Tony Heiner for information. 

The business meeting was adjourned at 8:41 pm. 
 
Heather Preston presented the program on the highlights of the International Astronomical Union 2015 General 
Assembly which she attended in Hawaii in August. 
 
submitted by Don Palmer, secretary 
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Best-yet New Horizons Views of Pluto 

By: Kelly Beatty, S&T   

NASA's New Horizons spacecraft has returned high-resolution, richly detailed 
images of Pluto and its moon Charon, revealing surfaces that are confounding 

in their complexity. 

 

New Horizons is equipped with seven instruments for studying all aspects of the Pluto 
system. Click on the image to see brief descriptions of each instrument. 

NASA / JHU-APL / SWRI 

It's been two months since the New Horizons spacecraft zipped by Pluto and its family of 

moons. Because of the spacecraft's rather small radio antenna, only a handful of images 
and other data could be returned to Earth during and just after the historic encounter. 

Then the spacecraft stopped returning images for several weeks while it gathered critical 
measurements of the solar wind's charged particles and electromagnetic fields. 

But the picture pipeline reopened beginning on September 5th, and the project team has 

released several new images that show even more detail on the surfaces of Pluto and its 
largest moon, Charon. Some resolve images as small as 400 meters (¼ mile) across. 

While few researchers expected these dwarf worlds to appear drab, ho-hum spheres 
randomly pocked with impact craters, planetary scientists have been gobsmacked by the 

geologic breadth and complexity that each displays. 

So feast your eyes on New Horizons' just-released images. Many more like these, along 

with detailed spectra and other observations, await transmission to Earth. (I can't wait 
to learn whether the spacecraft succeeded in recording the night side of Pluto 

illuminated only by feeble light reflected off Charon.) In fact, mission scientists have 

http://www.skyandtelescope.com/author/kelly-beatty-2/
http://www.skyandtelescope.com/astronomy-news/new-horizons-passes-pluto-071420155/
http://pluto.jhuapl.edu/News-Center/News-Article.php?page=20150904
http://pluto.jhuapl.edu/News-Center/News-Article.php?page=20150910
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started making weekly postings of raw, unprocessed views from the spacecraft's Long 

Range Reconnaissance Imager (LORRI). This week's additions include images of Charon, 
Nix, and Hydra. 

This computer-generated perspective of Pluto utilizes high-resolution images taken by 

NASA's New Horizons spacecraft on July 14, 2015. It shows what you'd see from a 
vantage point roughly 1,800 km (1,100 miles) above Pluto’s equatorial area. The view 

looks northeast over the dark, cratered terrain (informally named Cthulhu Regio) and 
toward a bright, smooth, expanse of icy plains (Sputnik Planum). The area shown is 

1,800 km (1,100 miles) across.  NASA / JHU-APL / SWRI 

 

The informally named Sputnik Planum dominates this mosaic of high-resolution images 
of Pluto. Note the smooth, bright region across the center. This image also features a 

tremendous variety of other landscapes over an area roughly 1,600 km (1,000 miles) 
wide. New Horizons recorded these views from a distance of 80,000 km (50,000 miles) 

on July 14, 2015.  NASA / JHU-APL / SWRI 

http://pluto.jhuapl.edu/soc/Pluto-Encounter/
http://pluto.jhuapl.edu/Multimedia/Science-Photos/pics/Surface-Features-9-10-15.jpg
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In the center of this 470-km-wide (300-mile) portion of Pluto is a large region of 

jumbled, broken terrain that planetary geologists term "chaotic." It's located on the 

northwestern edge of the vast, icy plain informally called Sputnik Planum (to the right). 
The smallest visible features are 0.8 km (0.5 mile) across. New Horizons took this image 

on July 14, 2015, from a distance of 80,000 km (50,000 miles). NASA / JHU-APL / SWRI 

 

Pluto displays incredibly diverse surface reflectivities and geological landforms. The 

image includes dark, ancient heavily cratered terrain; bright, smooth geologically young 
terrain; assembled masses of mountains; and an enigmatic field of dark, aligned ridges 

that resemble dunes whose origin is under debate. The view is 350 km (220 miles) wide, 

and the smallest visible features are 0.8 km (0.5 mile) across. NASA / JHU-APL / SWRI 

http://pluto.jhuapl.edu/Multimedia/Science-Photos/pics/Chaos-Region-9-10-15.jpg
http://pluto.jhuapl.edu/Multimedia/Science-Photos/pics/Dark-Areas-9-10-15.jpg
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A New Horizons image, processed two different ways, shows how Pluto's bright, high-
altitude atmospheric haze produces a twilight that softly illuminates the surface before 

sunrise and after sunset, allowing the spacecraft's sensitive cameras to see details in 
nighttime regions that would otherwise be invisible. The righthand version of the image 

has been greatly enhanced to bring out faint details of rugged haze-lit topography 
beyond Pluto’s day-night terminator.  NASA / JHU-APL / SWRI 

(Update: This image is a top down view of the new panoramic view posted below)  

  

http://pluto.jhuapl.edu/Multimedia/Science-Photos/pics/twilight-9-10-15.png
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Two different versions of an image of Pluto's haze layers, taken by New Horizons as it 

looked back at Pluto's dark side nearly 16 hours after close approach, from a distance of 
770,000 km (480,000 miles) and a Sun-Pluto-spacecraft phase angle of 166°. (The Sun 

illuminates Pluto from the upper right.) These images, much higher quality than the 
digitally compressed versions sent to Earth shortly after the July 14th encounter, allow 

many new details to be seen. In the left version, faint surface details can be seen 
through the haze on the narrow sunlit crescent at upper right. Subtle parallel streaks in 

the haze might be crepuscular rays — shadows cast on the haze by topography such as 

mountains, similar to the rays sometimes seen in the sky after the Sun sets behind 
mountains on Earth. The righthand version has been specially processed to reveal a 

large number of discrete haze layers in the atmosphere.  NASA / JHU-APL / SWRI 

 

New Horizons captured this view of Charon from a distance of 470,000 km (290,000 
miles) and about 10 hours before coming its closest to Pluto on July 14, 2015. About 

1,200 km (750 miles) in diameter, Charon displays a surprisingly complex geological 

history, including tectonic fracturing, relatively smooth, fractured plains (seen at lower 
right), several enigmatic mountains surrounded by sunken terrain features (right side), 

and heavily cratered regions (center of disk and at upper left). The surface also displays 
complex reflectivity patterns, including bright and dark crater rays and the conspicuous 

dark region at the north pole. The smallest visible features are 4.6 km (2.9 miles) 
across.  NASA / JHU-APL / SWRI 

http://pluto.jhuapl.edu/Multimedia/Science-Photos/pics/Composite-Haze-Image-9-10-15.jpg
http://pluto.jhuapl.edu/Multimedia/Science-Photos/pics/charon-9-10-15.jpg
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New updates that just came in! 
 

A striking, just-released image from NASA's New Horizons mission shows a crescent Pluto panorama. 

Dramatic backlighting accentuates the dwarf planet's surprisingly rugged mountains

 
New Horizons recorded this oblique, backlit panorama of Pluto from 18,000 km away just 15 minutes after its 

closest approach. The rugged Norgay Montes are at left, and the smooth plain Sputnik Planum is at right. 

NASA / JHU-APL / SWRI 

It's going to take a year for NASA's New Horizons spacecraft to send back all the images and other data 

collected as it swept past Pluto on July 14th, and the team has repeatedly promised that watching those 

observations trickle in will be like getting birthday presents every week. Well, here's one of those presents. 

Yesterday NASA released a spectacular new backlit panorama of Pluto taken from a range of about 18,000 km 

just 15 minutes after the spacecraft came its cloest. The oblique perspective of this high-resolution view 

accentuates this little world's surprisingly rugged and varied terrain. "This image really makes you feel you are 

there, at Pluto, surveying the landscape for yourself," comments principal investigator Alan Stern in an 

accompanying press release. 

Yet, more than a pretty picture, the high-phase-angle lighting provides important insights into all that's going on 

down below. For example, even though Pluto's nitrogen-methane atmosphere is incredibly tenuous, it's stacked 

with more than a dozen thin haze layers that extend from the icy ground up to altitudes of 100 km (60 miles) or 

more. Also evident in the new view is a low-lying "fog bank" along the day-night terminator. You can see 

streaky shadows cast across it as light from the setting Sun streams through the rugged terrain. 

Angular peaks informally named Norgay Montes dominate the left side of the panorama, while the smooth plain 

of Sputnik Planum are on the right. Individual summits in Norgay Montes rise to elevations of about 3½ km 

(11,000 feet) — far higher than anyone expected. Mission scientists can't yet say for sure what created them, but 

lead geologist Jeff Moore (NASA Ames Research Center) says one plausible idea involves a cluster of icebergs. 

"The randomly jumbled mountains might be huge blocks of hard water ice floating within a vast, denser, softer 

deposit of frozen nitrogen," he explains. "Think 'silly putty'." 

http://pluto.jhuapl.edu/News-Center/News-Article.php?page=20150917
http://www.skyandtelescope.com/astronomy-news/unofficially-naming-pluto-0723201566/
http://history1900s.about.com/od/1950s/a/sillyputty.htm
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It's also becoming clear that parts of Pluto's surface are on the move. The spacecraft's close-ups show clear 

evidence of glacier-like flows, as frozen slabs consisting of nitrogen (N2), carbon monoxide (CO), and methane 

(CH4) have moved down slope from a higher-elevation plateau in Sputnik Planum. The similarities to glacial 

migration on Earth is striking. But what might be driving the movement, apparently recent, remains a mystery . 

. . for now. 

And even more new images! 

 

In this extended color image of Pluto taken by NASA's New Horizons spacecraft, rounded and bizarrely 

textured mountains, informally named the Tartarus Dorsa, rise up along Pluto's day-night terminator and show 

intricate but puzzling patterns of blue-gray ridges and reddish material in between. This view, roughly 330 

miles (530 kilometers) across, combines blue, red and infrared images taken by the Ralph/Multispectral Visual 

Imaging Camera (MVIC) on July 14, 2015, and resolves details and colors on scales as small as 0.8 miles (1.3 

kilometers).  Credit: NASA/Johns Hopkins University Applied Physics Laboratory/Southwest Research Institute 
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High-resolution images of Pluto taken by NASA's New Horizons spacecraft just before closest approach on July 

14, 2015, are the sharpest images to date of Pluto's varied terrain-revealing details down to scales of 270 meters. 

In this 75-mile (120-kilometer) section taken from the larger, high-resolution mosaic, the textured surface of the 

plain surrounds two isolated ice mountains.  Credit: NASA/Johns Hopkins University Applied Physics 

Laboratory/Southwest Research Institute 

“With these just-downlinked images and maps, we’ve turned a new page in the study of Pluto beginning to 

reveal the planet at high resolution in both color and composition,” added New Horizons Principal Investigator 

Alan Stern, of SwRI. “I wish Pluto’s discoverer Clyde Tombaugh had lived to see this day.”  
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New View of Ceres’ Amazing Spots 

By: Camille M. Carlisle, S&T 

The bright spots in Ceres’ crater Occator are the gift that keeps on giving. Check out this 

latest composite image from NASA’s Dawn spacecraft. I mean, wow. 

 

Bright spots gleam from the floor of the crater Occator on 1 Ceres. This composite image 
combines two shots: a short exposure for the spots, and a longer exposure for the 

darker surface. The resulting image reveals details down to 140 meters (450 feet) 
across. Interestingly, Occator's rim is almost vertical in some places, rising steeply for 

nearly 2 km (1 mile).   Credit: NASA / JPL-Caltech / UCLA / MPS / DLR / IDA 

The team created this composite from images taken from the spacecraft's high-altitude 
mapping orbit (1,470 km, or 915 miles, above the asteroid’s surface). The image 

combines two different ones: a short-exposure shot to capture the bright spots’ details, 
and a regular one for the background surface. That’s necessary because the spots’ 

brightness is blinding: their albedo is about 50%, meaning they reflect 50% of the light 

that hits them. Compare that with the surrounding terrain’s albedo of about 4% to 7%, 
and you can see why longer exposures geared to studying the asteroid’s regular surface 

overexpose the spots (like the one from earlier this summer). 

The central spot’s splayed-out structure raises a lot of questions about why it looks that 
way. But mission principal investigator Christopher Russell (UCLA) cautions that we 

shouldn’t jump to any conclusions using this latest view. Although the team has taken 
very careful exposures, those with the background clearly visible might have some 

saturation, he says. So we can’t say for sure that the shapes we’re seeing are definitely 
what are on the ground. We’ll have to wait for the lowest mapping orbit — only 375 km, 

or 230 miles, above the surface — to know for sure. That’s also when Dawn’s 

spectrometer will be able to home in on the spots and reveal what they’re made of. (You 
can add your vote to the mission’s running poll.) 

http://www.skyandtelescope.com/author/camille-m-carlisle/
http://www.skyandtelescope.com/astronomy-news/ceres-bright-spots-and-more-072920155/
http://www.jpl.nasa.gov/dawn/world_ceres/
http://www.skyandtelescope.com/wp-content/uploads/PIA19889_ceres_spot_480px.jpg
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Kuiper Belt Target Picked for New Horizons 

By: Kelly Beatty, S&T  

A small body known as 2014 MU69, found by the Hubble Space Telescope barely 
a year ago, will be the next destination for NASA's New Horizons spacecraft. 

NASA's New Horizons team members are still basking in the afterglow of July's historic 
flyby of Pluto — and still awaiting most of the observations made there. But they're 

already anticipating the spacecraft's second and likely final encounter in the distant 
Kuiper Belt. 

 

An artist's conception of New Horizons reaching 2014 MU69, its designated Kuiper Belt 
target.  Alex Parker 

Last week the space agency announced the spacecraft's target. It's 2014 MU69, an object 
situated 43.3 astronomical units (6.49 billion km) from the Sun. Astronomers know little 

about 2014 MU69, other than it's an incredibly dim 25.6-magnitude blip. It's not big — 
assuming a surface that's 20% reflective (just a guess), astronomers estimate its 

diameter to be about 45 km (30 miles) across. That's roughly 10 times the size of a 
typical comet. 

But New Horizons isn't zeroing in on this object based on its size or any other physical 

characteristic. Instead, it's all about location. The spacecraft should be able to reach 

2014 MU69 in a reasonable amount of time and still have comfortable fuel reserves for its 
maneuvering engines once it gets there. Plans call for a series of four trajectory 

corrections in late October and early November to set course for a rendezvous on 
January 1, 2019. 

http://www.skyandtelescope.com/astronomy-news/dramatic-geologic-features-on-pluto-072420155/
http://www.skyandtelescope.com/astronomy-news/dramatic-geologic-features-on-pluto-072420155/
http://www.alexharrisonparker.com/
http://static1.squarespace.com/static/522e57f7e4b002b6039f55a4/t/5452c859e4b02dd6267e6914/1414711396213/NewKBO_withcrater_sig.jpg?format=1000w
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It all seems so matter of fact. But finding a suitable post-Pluto target became an urgent 

problem in early 2014, after 3 years of intensive searching with ground-based 
telescopes failed to find one. Fortunately, last-ditch searches with the Hubble Space 

Telescope from July through September turned up three potential targets (PTs). Follow-
up observations showed that 2014 MU69 — PT1 in Hubble's short list — was the best all-

around choice. Runner-up PT3, designated 2014 PN70, is a slightly larger body, but it 
would have required more fuel to reach. 

Despite its small size, New Horizons scientists are excited about what 2014 MU69 might 

teach them about the formation and evolution of the distant Kuiper Belt in which it lies. 
New Frontiers in the Solar System, a "decadal" blueprint for future planetary exploration 

released in 2003 by the National Academy of Sciences, strongly recommended that 

small Kuiper Belt objects (KBOs) be included in any mission to Pluto. 

 

After a 9½-year-long trip to Pluto, New Horizons is headed for the tiny object 2014 

MU69. Initially designated "PT1" when discovered in 2014, this object lies 4 billion miles 
from the Sun and won't be reached until early 2019. (Yellow arc denotes New Horizons' 

trajectory.)  Alex Parker 

This object's orbit is nearly circular (eccentricity = 0.05) and inclined just 2½°. So it has 

not been strongly perturned or altered since the solar system's formation 4½ billion 
years ago. "2014 MU69 is a great choice because it is just the kind of ancient KBO, 

formed where it orbits now, that the Decadal Survey desired us to fly by,” notes Alan 
Stern, the mission's principal investigator, in a press release announcing the selection. 

http://www.skyandtelescope.com/astronomy-news/targeting-crisis-averted-new-horizons-10212014/
http://www.nap.edu/catalog/10432/new-frontiers-in-the-solar-system-an-integrated-exploration-strategy
http://www.alexharrisonparker.com/
http://pluto.jhuapl.edu/News-Center/News-Article.php?page=20150828
http://www.skyandtelescope.com/wp-content/uploads/New-Horizons-trajectory-into-the-Kuiper-Belt.jpg
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But just because New Horizons has a suitable target doesn't guarantee that it will be 

operating once it gets there. Technically the spacecraft is in tip-top shape and fully able 
to accomplish another close flyby. But first the team needs to make a compelling 

scientific case for doing so. That proposal, due next year, will be evaluated against other 
missions competing for the space agency's funds. NASA managers will then decide if it's 

worth extending the mission's funding for at least three more years. 

Meanwhile, astronomers will continue studying this object to refine its orbit and perhaps 
to get a better handle on its diameter and shape. But don't expect a permanent number 

or name for it anytime soon. According to Gareth Williams (Minor Planet Center) it will 
be mid-2016 at the very earliest, and more likely mid-2017, before the orbit of 2014 

MU69 is known well enough to justify a better moniker. 
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Twin Stars Simplify Distance Measurements 

By: Shannon Hall, S&T 

A new technique that relies on identifying stellar twins yields a novel way to 
measure distances to the stars.  

 

Astronomers can use two "twin stars" to correctly estimate their distances.  

Carolina Jofré 

Paula Jofré was roughly 39,000 feet above the Atlantic Ocean when she had an idea. In 

between bouts of turbulence, she pondered a question her colleagues had posed earlier: 
What could they learn from nearby stars with identical spectra? Jofré’s revelation 

answered the question simply: their distances. 

Stars with identical spectra will have other identical characteristics, like their 
brightnesses — which is a tell-tale sign of their distances. 

The idea relies on an age-old relation and was so simple that when she rushed home, 
she expected to find it within one of her textbooks. But when she couldn’t find it 

referenced anywhere, she ran a quick test and proved that her theory would work. “The 
day after I went to Gerry Gilmore, my boss in Cambridge, and told him the story,” 

recalls Jofré. “He just said, ‘Beautiful! You made my day.’” 

Two months after that fateful flight, Jofré and her colleagues published a new method of 
measuring the distances to stars that had previously been too far away to assess 

reliably. The article appeared in the Monthly Notices of the Royal Astronomical Society 

on August 25, 2015. 

Cosmic Rulers to the Stars 

By the 1600s, astronomers understood that light obeyed the “inverse-square law.” If 

two stars have the same absolute brightness, but one is twice as far away, it appears 
one-fourth as bright as the nearby one. So relative distances are easy to measure, but 

the problem is determining the closer star’s distance in the first place. 

http://www.skyandtelescope.com/author/shannon-hall-2/
http://www.skyandtelescope.com/wp-content/uploads/stellar_twins1.png
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The most accurate “cosmic yardstick” used today doesn’t rely on a star’s intrinsic 

brightness but rather its parallax — the tiny back-and-forth motion that it makes with 
respect to background stars as Earth loops around the Sun. The closer the star is to 

Earth, the more pronounced its shift. So this method can only be applied to stars in our 
immediate neighborhood, because for very distant stars the shift is too tiny to measure 

reliably. The Gaia satellite, which launched in December 2013, will be able to measure a 
star’s parallax 10 times better than before. It will also chart 1 billion stars. But that 

colossal number is only 1% of the stars in the Milky Way Galaxy. 

For more distant stars, astronomers have to rely on models based on a star’s 
temperature, surface gravity, or chemical composition. Astronomers might watch stars 

that vary in brightness or wait for stars to explode. These characteristics hint at a star’s 

absolute magnitude and allow astronomers to roughly determine its distance. 

But these indirect methods can lead to fuzzy results, so astronomers are always on the 
hunt for new, more precise methods. 

A New Cosmic Ruler: Stellar Twins 

Jofré’s method looks at stellar twins. Although these stars come from different stellar 
nurseries (in fact, they might be hundreds of light-years away from each other), their 

identical spectra imply identical luminosities. Then, if the nearer star’s distance is known 
via parallax measurements, the inverse-square law makes quick work of determining 

how much farther it is to the more distant twin. 

“It's an exceptionally simple yet powerful idea,” says co-author Andrew Casey 

(University of Cambridge). 

In just two months, Jofré and her colleagues analyzed 536 stable, Sun-like stars for 
which high-resolution spectra were available. She and co-author Thomas Mädler 

(University of Cambridge, UK) worked almost every evening when their children were 

finally tucked into bed. “I would come to work exhausted,” Jofré says, “but excited to 
talk to [my colleagues] about the progress.” 

Within those 536 stars, the researchers found 175 pairs of spectroscopic twins. And for 

each set of twins, one star had a reliable parallax measurement. With that in hand, they 
could easily calculate the distance to the other with the inverse-square method. 

Their technique showed just a 7.5% difference with known parallax measurements, 
which in turn have an uncertainty of about 3.5%. So their method might not be quite as 

accurate, but the uncertainty doesn’t increase for more distant stars — a nagging 
problem with parallax-based determinations. 

http://sci.esa.int/gaia/
http://www.skyandtelescope.com/astronomy-news/cepheid-stars-map-the-milky-way-and-beyond-022020154/
http://www.skyandtelescope.com/astronomy-news/cepheid-stars-map-the-milky-way-and-beyond-022020154/
http://www.skyandtelescope.com/astronomy-news/type-ia-supernova-two-ways-0520201523/
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“Most of what we know about astrophysics is limited by our inability to accurately 

measure stellar distances,” says Casey. The size of the galaxy, the size of the universe, 
and the acceleration of the universe all hinge on accurately measuring distances. “That's 

why the billion-dollar Gaia mission was launched: to map out the positions of a billion 
stars in the Milky Way,” continues Casey. “But Gaia can't solve everything.” 

Most Milky Way stars lie beyond Gaia's reach, and in a few years Gaia will stop running 

completely. “In the long-term future, other distance methods will be needed again,” 
says Jofré. 

Reference: 

P. Jofré et al. “Climbing the Cosmic Ladder with Stellar Twins.” Monthly Notices of the 
Royal Astronomical Society. August 25, 2015. 

  

http://arxiv.org/abs/1505.07806
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