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A MESSAGE FROM THE PRESIDENT 
 
I would like to thank Bruce for covering for me at the June and July meetings.  He and 

Carol Morin have been doing an excellent job on the meetings/programs. 

This is our quite time, when the sun sets late and the rain clouds often obscure the sky.  

(It often does clear later, but that doesn’t help with evening events.)  Jupiter and Venus 
have been putting on a nice show and Saturn is well placed for observing with a good 

ring presentation and the Summer Milky Way is full of interesting things. 

We have one public event planned, the City of Cape Coral Parks and Rec Day at the 
Yacht Club.  We need solar setups and people to hand out literature (usually inside in 

the air conditioning.)  It is on Saturday the 18th and it runs from 10am to 1pm, with 

setup by 9am.  If interested in helping, please contact me. 
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We also have another star party scheduled for CRP on the 18th.  As it is the rainy 

season, the park is often closed, which they do note on their website. 

Carol Stewart and Tony Heiner report that our annual Astronomical League dues have 
been paid. 

Brian 

 

In the Sky this Month 
 
Moon: July – Full, 1st; Last Quarter, 8th; New, 15th; 1st Quarter, 24th, Full, 31st. 

This is a month of the Blue Moon. The 2nd Full Moon in a month is known as a “Blue 

Moon”. Another definition is the 3rd of four Full Moons in a season.  
 

The Planets: Good planetary views continue featuring the “big three” all month long. 
Venus shines brightly in the west and will reach -4.6 magnitude during this month. It 

will begin the month with a third of the disc illuminated, but this will shrink to 8% by 
month’s end. 

Jupiter will shine at magnitude -1.7 to -1.8 this month. It ended June only separated 
from Venus by 0.3o, and slowly draws away during July. A similar conjunction that 

occurred on June 17, 2 BCE, is thought to be one possibility for the origin for the “Star 
of Bethlehem” story ( http://www.bogan.ca/astro/occultations/2bcocclt.htm ). Other contenders 

are a supernova, a comet, or conjunction of Saturn & Jupiter.  
Saturn will be visible well past midnight all month. It will shine at magnitude 0.3-0.4. 

It’s positioned for outstanding telescopic views. Its ring tilt is near a maximum of 24o.  It 
is located 5o west of the fine double star β Scorpii, having moved into the constellation 

Libra.  

Mercury appears as a morning star low in the eastern sky through July 13. 
Pluto reaches opposition on July 6th and is highest around midnight this month. If you 

have ever wanted to try to view this tiny 14th magnitude spec, this is an appropriate 
time, since it is visited by New Horizons mid-month (see articles below). Pluto lies near 

ξ1 and ξ2 in the bowl of the Teaspoon of Sagittarius (above and east of the Teapot) 
during July. 

 
International Space Station: The ISS is visible in the morning before sunrise from 8th 

-15th. It doesn’t appear in the evening until July 29th, 30th & 31st.  
See this link for specific times:   http://www.heavens-above.com/ 

  

http://www.bogan.ca/astro/occultations/2bcocclt.htm%20)
http://www.heavens-above.com/
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Future Events  
 

Star Party and Event Schedule  

July 2nd  Monthly Meeting – 

Program - DVD- 
Inside The Milky 

Way  

Calusa Nature 

Center & 
Planetarium  

7:30 

pm 

Bruce Dissette    

July 18th  Cape Coral Parks 

And Rec Discover 
Parks Day  

CC Yacht Club 10am – 

1pm 

Brian Risley  

July 18th  Star Party  CRP Dusk  Bruce Dissette  

August 15th  Star Party   Dusk  Bruce Dissette  

Sept. 12th  Star Party   Dusk  Bruce Dissette  

Sept. 19th  International 

Observe the Moon 
Night/Astronomy 

Day  

TBD  Brian Risley  

October 10th  Star Party   Dusk  Bruce Dissette  

October 18th  Ding Darling Days Sanibel  10am – 

4 pm 

Brian Risley  

November 14th   Star Party   Dusk  Bruce Dissette  

December 12th  Star Party   Dusk  Bruce Dissette  

 

July Meeting Program Information 

Inside the Milky Way from National Geographic 

Embark on a highly-acclaimed, astounding journey across 100,000 light-years to witness key moments in the 
history of the Milky Way.  
 
Using cutting-edge science, National Geographic constructs a 3-D state-of-the-art CGI model of our galaxy. 
We'll peer into the heart of the Milky Way on the hunt for super-massive black holes, watch how stars are 
born and die, fly out and above the plane of our galaxy to understand its true shape and search its dusty spiral 
arms for the possibility of life. 

Test your knowledge about the Milky Way with this fun trivia quiz! 
 
http://www.space.com/17791-milky-way-galaxy-quiz-trivia.html 
 

 
  

Date Event     Location     Time  Info/Contact  

https://www.amazon.com/gp/product/B00465I1AG/ref=oh_aui_detailpage_o00_s00?ie=UTF8&psc=1
http://www.space.com/17791-milky-way-galaxy-quiz-trivia.html
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Minutes of the Southwest Florida Astronomical Society–June 4,2015 
 

The regular monthly meeting of the Southwest Florida Astronomical Society was called to order 
at 7:32 pm by vice president Bruce Dissette in the Calusa Nature Center Planetarium.   
There were 31 people present including 6 visitors. 

 
It was suggested that the program be held before the business meeting.  A motion to do so was 

made, seconded, and approved. 
Carol Morin presented a program “Musings on the Moon” about the Moon's formation, history of 
our understanding, and exploration past and future. 

The business meeting resumed at 8:16 pm. 
A motion was made by Brian Shultis, seconded by Bill Francis to accept the minutes of the May 7 

meeting as published in the newsletter.  The motion passed on a voice vote. 
Treasurer Tony Heiner reported a May balance of $2633.06.  A motion was made by Brian 
Shultis to accept the report, seconded, by Manny Mon, and passed on a voice vote. 

Librarian Maria Berni reported some new books, and David Ribeca made a donation of some 
astrophotography books. 

Astronomical League coordinator Carol Stewart reported that any who have not paid 2015 dues 
will be cut from the membership before the June report to the Astronomical League.  Brian 
Shultis made a motion, seconded by John MacLean, to pay the club's Astronomical League dues.  

The motion passed on a voice vote. 
Thanks were expressed to the Newsletter folks for doing a fantastic job. 

Chuck Pavlick reported that in spite of fires the viewing at Fakahatchee was good. 
The June 13 and July 19 star parties will be held at Caloosahatchee Regional Park subject to 
weather considerations. 

Heather Preston reported there will be a dark matter and dark energy program at the 
planetarium in June. 

Dick Gala suggested that a “Friends of the Planetarium” group would be a good idea to raise 
funds for the planetarium.  Ron Madl is now a Calusa Nature Center and Planetarium board 

member.  Ron suggested that we consider raising money for the Planetarium – perhaps asking 
for donations from some of the groups we help.  No specific action was taken regarding this 
suggestion. 

There is a need for 1¼ and 2 inch eyepieces for our telescopes, donations are requested.  We 
will wait for more specific information about what we need before allocating funds. 

Bill Francis reported we need to pay $80 for web hosting for one year.  Brian Shultis made a 
motion, seconded by Carol Stewart, to approve the expense.  The motion passed on a voice 
vote. 

Becky Brooks suggested inviting friends to “like” our Facebook page to increase awareness of 
the club. 

Ron Madl suggested we look into the possibility of donating telescopes to the Lee County Library 
System.  Bruce Dissette suggested checking with “Alice.” 
International Observe the Moon Night and Astronomy Day will be in September. 

The business meeting was adjourned at 9:04 pm.   
 

submitted by Don Palmer, secretary 
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What Will New Horizons See — and When? 

By: Alan Stern  

Planetary scientist of the Southwest Research Institute is the Principal Investigator of 
NASA's New Horizons mission to Pluto. He is writing a series of blogs for Sky & 

Telescope before and during the spacecraft's historic encounter. 

In his third "insider blog" about the New Horizons mission, principal 
investigator Alan Stern offers a look at the timetable for getting results from 

the historic flyby. 

 

A composite of 2012 Hubble images shows Pluto’s five known moons. Their highly 

inclined orbits create a “bull’s eye” pattern as seen from the Earth-Sun perspective. (The 
brightness of Pluto and Charon has been reduced by a mask; faint horizontal stripes are 

imaging artifacts.)    NASA / ESA / M. Buie 

It sounds like science fiction, but it’s not: NASA’s New Horizons spacecraft is on final 
approach to the Pluto system! After 113 months in flight, the fastest spacecraft ever 

launched is now close to its destination. Closest approach of the flyby occurs on July 

14th at 11:50 Universal Time. 

I’m writing a series of insider blogs about the mission for Sky & Telescope, and in this 
third one, I want to give you a feel for what images and other data sets we’ll be 

receiving on the ground during the encounter. 

http://www.skyandtelescope.com/author/alan-stern-2/
http://pluto.jhuapl.edu/
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As background to that, I should explain first that New Horizons was built to be very, 

very effective at taking and storing large amounts of data as it zips past Pluto and its 
five moons at 13.8 km (8.6 miles) per second. This was accomplished by providing the 

capability for up to five of the seven science instruments to be operating at any one 
time, and by providing two large recorders for data storage during encounter. As a result 

of these and other design features, New Horizons will take about 100 times as much 
data during the flyby as it can send back on a typical day. Given this, and given that we 

have to share NASA’s Deep Space Network of communications stations with other 
missions, getting all of the Pluto system observations back on Earth will take the rest of 

2015 and most of 2016. 

 

During its July 14th pass through the Pluto system at 13.8 km (8.6 miles) per second, 
New Horizons will execute a complex, preprogramed sequence of twists and turns to 

record everything it can during its brief flyby window.  S&T: Gregg Dinderman / Source: 
NASA 

That in turn means that New Horizons, long after it's passed by Pluto, will continue to 
return new data and discoveries — to you — and to our science team, for a very long 

time — almost as if it were still at the planet, gathering data. 

But even though we'll be receiving a steady stream of images, spectra, and other data 
for some 16 months after July’s flyby, many images and other observations will be 

returned during the close-approach operations spanning July 4th to July 20th. 

The table below shows you just the images (and their expected resolutions) that we 

expect to receive each day during that 2½-week-long window. Keep in mind that Pluto’s 

http://deepspace.jpl.nasa.gov/
http://www.skyandtelescope.com/wp-content/uploads/New_horizons_encounter_timeline.jpg
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diameter is almost 2,400 km (1,500 miles), so for example, a 40-km/pixel image should 

put about 3,000 pixels on Pluto's disk and a 10 km/pixel image would put about 45,000 
pixels on its disk. Also keep in mind that as Pluto and its satellites rotate as we 

approach, we’ll not only be getting higher and higher resolution, but we’ll also be seeing 
new terrains coming into view. (In the last column, P = Pluto, C = Charon, N = Nix, and 

H = Hydra.) 

  Receipt of New Horizons' Images 

July Camera Image type Resolution (km/pixel) Target(s) 

4 LORRI panchromatic 63 P,C,H 

5 LORRI panchromatic 55 P,C,N,H 

 

MVIC color 250 P,C 

6 LORRI panchromatic 51 P,C,N,H 

7 LORRI panchromatic 44 P,C,N 

8 LORRI panchromatic 39 P,C,H 

9 LORRI panchromatic 32 P,C,H 

10 LORRI panchromatic 27 P,C,N,H 

11 LORRI panchromatic 20 P,C,N,H 

12 LORRI panchromatic 14 P,C 

13 LORRI panchromatic 4 P 

 

LORRI panchromatic 7 C 

 
MVIC color 28 P,C 

14 (no images sent) — — — 

15 LORRI panchromatic 3.9, 0.4 P 

 

LORRI panchromatic 2.3 C 

 
LORRI panchromatic 3.2 H 

 

LORRI panchromatic 2.9 N 

16 LORRI panchromatic 0.4 C 

 
MVIC — 4.9 P,C 

17 LORRI panchromatic 2.2 P 
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LORRI panchromatic 1.2 H 

18 LORRI panchromatic 1.8 P 

 
MVIC color 3.1 N 

19 (no images sent)  — — — 

20 LORRI panchromatic 0.4 P 

And here's a second table that shows some of the other data types that the spacecraft 
will be sending home each day. 

Other New Horizons Observations 

July 

Atmospheric 

observations 

Surface-composition 

maps 

Plasma 

data Other 

4 — — Yes — 

5 — — Yes — 

6 — — Yes — 

7 — — — Imaging only 

8 — — — Imaging only 

9 — — — Imaging only 

10 — — — Imaging only 

11 — — — Imaging only 

12 Airglow spectra Pluto (156 km/pixel) — — 

13 Airglow spectra 
Pluto & Charon 
(132 km/pixel) Yes — 

14 — — — — 

15 

Airglow spectra and 
Pluto ultraviolet 

occultation — Yes 

Thermal, 

radar 

16 — Pluto (8.9 km/pixel) — — 

17 
Airglow and nightglow 

spectra — — — 

18 Radio occultation Charon (8.7 km/pixel) — — 
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19 — Pluto (8.9 km/pixel) — — 

20 — — — Imaging only 

 

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 

As you can see, there’s a wide variety of data coming down in July to reveal many kinds 
of details about Pluto, Charon, and Pluto’s small satellites. We'll also be searching for 

rings, mapping surface compositions, studying Pluto’s atmosphere, and measuring its 

surface temperature and radar reflectivity. 

By the time July is over, we’ll have a pretty good sampling of the many kinds of data 
New Horizons obtained when close to the Pluto system. But the real deluge that fills in 

the details — and which comprises the other 99% of the data taken — will have to wait 
for the long downlink that begins after the flyby. 

  

http://www.skyandtelescope.com/wp-content/uploads/New_horizons_instruments_descriptions.jpg
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Pluto’s Perplexing Moons 

By: Anne McGovern  

New data on Pluto’s moons show that the system is more bizarre than 
previously thought. 

What makes Pluto so interesting? (Hint: it’s not related to the controversy over whether 
or not it qualifies as a planet.) The answer, in part, lies within Pluto’s four smallest 

moons. This gaggle of bizarre objects simultaneously exhibits chaotic and highly 
organized properties. For example, their orbits are packed together so tightly, it’s a 

puzzle why they haven’t crashed into one another yet. 

 

Pluto and its five known moons. 

As astronomers have discovered one Plutonian moon after another (now at five: Charon, 

Hydra, Nix, Kerberos, and Styx), they have struggled to connect all the dots to have the 
satellite system make sense. Now, an analytical study of Hubble Space Telescope 

images, taken over the past decade by Mark Showalter (SETI Institute) and Douglas 
Hamilton (University of Maryland), supports some theories and also raise questions 

about the moons’ influences and compositions. Their analysis appears in the June 4th 

issue of Nature. 

Resonance to the Rescue 

Two of the big questions about Pluto’s satellite system concern how its moons got into 
their present formation, and how they manage to stay there. 

http://www.skyandtelescope.com/author/amcgovern/
http://www.skyandtelescope.com/wp-content/uploads/Pluto.jpg
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The system was almost certainly created by an impact event, in which two large bodies 

collided and spewed fragments into their vicinity. These bodies eventually became Pluto 
and Charon, and the fragments became the other four moons. The strongest evidence 

for this theory, aside from Pluto’s tipped spin axis, is the highly organized way in which 
Hydra, Nix, Kerberos, and Styx orbit Pluto and Charon. 

“The two ways to make satellites are by capturing them, or having them form or survive 

after a big impact,” explains Scott Kenyon (Smithsonian Astrophysical Observatory), 
who wrote a Nature opinion piece on the findings. In order to be captured, objects must 

enter into a planet’s Hill sphere, the region around a planetary body where its 
gravitational pull is greater than the Sun’s. If these four satellites were captured, their 

orbits should be configured randomly around Pluto, with random inclinations and orbital 

distances. Instead, they orbit in very nearly the same plane and surprisingly close to 
Pluto and Charon. 

“The fact that they’re closely packed and all in one plane is consistent with a picture of 

them arising out of a giant impact,” Kenyon explains. 

Yet, there’s a little problem in the system: the moons are also very close to one another, 

which is bad news for the long-term stability of their orbits. 

Pluto and Charon are a binary system, which means that each circles around their 
common center of gravity. The four smaller moons in turn orbit around the pair and 

experience variable gravitational pulls as they approach and recede from Pluto or 
Charon. The result is a series of wiggles in the moons’ orbits. But since the moons are 

crowded so closely together, any disruption could potentially push them within range of 
one another’s gravity fields. Those tugs would further throw their orbital balance out of 

whack. 

So how do moons that orbit with no room for wiggles keep their distance? 

The solution appears to be a special three-body resonance. Hydra, Styx and Nix’s’ orbital 

periods are linked in ratios that prevent them from ever lining up in a row, which could 
permanently disrupt the system. Astronomers suspected for some time that resonances 

were at work, and Showalter and Hamilton have confirmed their existence with Hubble’s 
very precise measurements. 

But the story is not over yet. 

Chaotic Rotation 

Showalter and Hamilton discovered something else in the Hubble images, which was 
that Nix and Hydra were rotating chaotically. 

http://www.skyandtelescope.com/astronomy-news/pluto-and-charons-gravitational-dance-0213201523/
http://www.skyandtelescope.com/astronomy-news/pluto-and-charons-gravitational-dance-0213201523/
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Except for Saturn’s moon Hyperion, virtually all the moons in our solar system orbit their 

planets synchronously: their spin rate is the same as their orbital period. This means 
that the moon always points the same side at its host planet (as our own Moon does—

that’s why we never see the lunar farside from Earth). It is the natural state for moons. 
Hyperion, and now Nix and Hydra, are bizarre deviations from this state, because it is 

impossible to predict which of their sides will face their host planets and when. 

We don’t really know what causes these chaotic rotations, but Showalter and Hamilton 
suspect that Nix and Hydra’s situation might have to do with Pluto and Charon’s binary 

configuration. The fluctuating dynamics could be throwing the moons into chaos. 

“If you can imagine what it would be like to live on this body, it’s a very strange world,” 

Showalter said of Nix in a NASA teleconference. “You would literally not know if the sun 
is coming up tomorrow.” 

Strange Colors 

 

An artist's illustration of Pluto's moons. Note that Kerberos is much darker than the 
others. NASA / STScI / Showalter 

The final mystery in the new findings had to do with Kerberos’s surprisingly dark color. 
The rest of Pluto’s small moons appear very bright, probably close to Charon’s 

reflectivity of 40%. (The Moon’s is 12%.) This is puzzling because if the moons were 
indeed formed after an impact, and therefore from the same spewed fragments, then 

how could Kerberos look so different? 

It could be coincidence, “like when a kid goes to a birthday party and gets the last piece 
of cake,” Kenyon muses. Or it could be something else entirely. 

What’s next? 

The spacecraft New Horizons is scheduled to fly by Pluto on July 14th, and its upcoming 

observations might help answer some of the questions raised by Showalter and 
Hamilton, such as the Kerberos-color enigma. The resonance mystery might be more 

http://www.skyandtelescope.com/astronomy-news/what-new-horizons-will-see-and-when-060220155/
http://www.skyandtelescope.com/wp-content/uploads/Pluto-Moons-420x3601.jpg
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difficult, since it would take centuries to gather enough data to unravel the details of its 

long-term influence on the system. 

And astronomers are always hoping to learn more about Pluto and its moons, not only 
because it is unique and full of tantalizing mysteries, but also because of its similarity to 

some exoplanetary systems that are too far away for us to study up close. 

“If you scale Pluto-Charon up to the size of two stars, it then becomes an analogue for a 

circumbinary planetary system,” Kenyon explains. 

Astronomers know of about a dozen circumbinary planetary systems discovered with 
Kepler. In these systems, planets orbit a binary star just like Pluto’s four small moons 

orbit it and Charon. They are likewise arranged in a compact pattern and situated at 
similar distances from their host stars. Sometime, in the near or distant future, 

astronomers might be able to use the tools and techniques they are using now to study 
Pluto, to study its distant stellar cousins. 

 

These giant telescopes are going to change astronomy  

By Joseph Stromberg  

 

An illustration of the Giant Magellan Telescope to be built in Chile.(GMTO Corporation) 

A new wave of truly gigantic telescopes is under construction, and will give astronomers 
the ability to learn more about our universe than ever before. 

http://www.vox.com/authors/joseph-stromberg
http://en.wikipedia.org/wiki/File:Giant_Magellan_Telescope_-_artist%27s_concept.jpg
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This chart shows how a trio of telescopes set to open in the 2020s (the European 

Extremely Large Telescope in Chile, the Thirty Meter Telescope in Hawaii, and 
Chile'sGiant Magellan Telescope, which just secured full funding) will absolutely 

dwarf all telescopes currently in existence: 

 

(CMglee) 

These telescopes will have primary mirrors 24 to 39 meters wide — more than twice as 
large as the biggest current telescope, in the Canary Islands, which is about 10 

meters wide. 

http://www.vox.com/2014/12/5/7339349/extremely-large-telescope
http://www.vox.com/2014/12/5/7339349/extremely-large-telescope
http://www.vox.com/2015/5/27/8669269/hawaii-tmt-telescope-mauna-kea
http://www.gmto.org/overview/
http://en.wikipedia.org/wiki/File:Comparison_optical_telescope_primary_mirrors.svg
http://en.wikipedia.org/wiki/Gran_Telescopio_Canarias
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What's more, the James Webb Space Telescope, set to launch in 2018, will be nearly 

three times larger than the Hubble Space Telescope. Though it's smaller than ground-
based telescopes, the James Webb won't have to deal with interference from Earth's 

atmosphere, allowing it to see distant objects with much greater clarity. 

What scientists will do with these giant telescopes 

 

The Thirty Meter Telescope, to be built in Hawaii. (Thirty Meter Telescope Corporation) 

There's a reason scientists want to build such giant telescopes, both in space and on 
land. The bigger the mirror, the more light a telescope can collect. And the more light 

collected, the better astronomers can see faint objects — whether planets orbiting 
faraway stars or distant galaxies being born billions of years ago. 

When it comes to the search for extraterrestrial life on exoplanets, these 
telescopes will be especially crucial. We've been able to use the Kepler Space 

Telescope to spot nearly 1,000 exoplanets, but we need more powerful telescopes to 
see them in more detail, so we can analyze their atmospheres. 

http://www.vox.com/2014/12/15/7393575/exoplanet-life
http://www.vox.com/2014/12/19/7417643/kepler-mission-exoplanet
http://www.vox.com/2014/12/19/7417643/kepler-mission-exoplanet
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THE BIGGER THE MIRROR, THE MORE LIGHT A TELESCOPE CAN COLLECT 

"Earth-like planets are smaller and have relatively thin atmospheres — so we need to 
take in a lot of light to analyze them and search for potential signatures of life," says 

Lisa Kaltenegger, director of Cornell's Carl Sagan Institute, which aims to look for life 
on other planets. The James Webb and the Earth-based telescopes will both be put to 

use for this purpose. 

These powerful telescopes will also let astronomers look back in time. Because light 

takes billions of years to travel from the far reaches of the visible universe to us, when 
we look out at galaxies there, we're literally seeing them as they were billions of years 

ago. 

These new telescopes will be able to better resolve objects that are extremely distant — 

more than 13 billion light years away. The universe is believed to be 13.8 billion years 
old, which means these telescopes will allow astronomers to look all the way back to just 

a few hundred million years after the Big Bang. 

During this period, which astronomers call the "dark ages," all matter was essentially 

just a soup of charged hydrogen atoms and free electrons, which scattered light 

and blocked it from traveling through space. Soon afterward, this matter started 
clumping together, allowing light to radiate for the first time through space. Looking 

back at this era could help us better understand the exotic processes that allowed all 
this to occur — and the universe as we know it to form. 

 

No Surprise! Earth’s Strongest Gravity Lies Atop The Highest Mountains 

By Ethan Siegel – NASA – The Space Place 

Put more mass beneath your feet and feel the downward acceleration due to gravity 

increase. Newton's law of universal gravitation may have been superseded by Einstein's, 
but it still describes the gravitational force and acceleration here on Earth to remarkable 

precision. The acceleration you experience is directly proportional to the amount of mass 
you "see," but inversely proportional to the distance from you to that mass squared. 

The denser the mass beneath your feet, the stronger the gravitational force, and when 
you are closer to such a mass, the force is even greater. At higher elevations or even 

higher altitudes, you'd expect your gravitational force to drop as you move farther from 
Earth's center. You'd probably also expect that downward acceleration to be greater if 

you stood atop a large mountain than if you flew tens of thousands of feet above a flat 
ocean, with nothing but ultra-light air and liquid water beneath you for all those miles. 

In fact this is true, but not just due to the mountain’s extra mass! 

http://www.vox.com/2014/12/5/7339349/extremely-large-telescope
http://instituteforpalebluedots.com/
http://en.wikipedia.org/wiki/Chronology_of_the_universe#Dark_Ages
http://jwst.nasa.gov/firstlight.html
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Earth is built like a layer-cake, with the less dense atmosphere, ocean, and crust floating 

atop the denser mantle, which in turn floats atop the outer and inner cores of our 
planet. An iceberg’s buoyancy is enough to lift only about one tenth of it above the sea, 

with the other nine tenths below the surface. Similarly, each and every mountain range 
has a corresponding "invisible mountain" that dips deep into the mantle. Beneath the 

ocean floor, Earth's crust might be only three to six miles thick, but it can exceed 40 
miles in thickness around major mountain ranges like the Himalayas and the Andes. It’s 

where one of Earth’s tectonic plates subducts beneath another that we see the largest 
gravitational anomalies: another confirmation of the theory of continental drift. 

A combination of instruments aboard NASA's Gravity Recovery and Climate Experiment 

(GRACE) satellites, including the SuperSTAR accelerometer, the K-band ranging system 

and the onboard GPS receiver, have enabled the construction of the most accurate map 
of Earth's gravitational field ever: to accelerations of nanometers per second squared. 

While the mountaintops may be farther from Earth's center than any other point, the 
extra mass of the mountains and their roots – minus the mass of the displaced mantle – 

accounts for the true gravitational accelerations we actually see. It's only by the grace of 
these satellites that we can measure this to such accuracy and confirm what was first 

conjectured in the 1800s: that the full layer-cake structure of Earth must be accounted 
for to explain the gravity we experience on our world! 

 

 

Image credit: NASA / GRACE mission / Christoph Reigber, et al. (2005): An Earth 

gravity field model complete to degree and order 150 from GRACE: EIGEN-GRACE02S, 
Journal of Geodynamics 39(1),1–10. Reds indicate greater gravitational anomalies; 

blues are smaller ones. 
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Comet Lander Philae Phones Home 

By: Kelly Beatty  

After seven months of electronic hibernation, Philae has awakened on the 
surface of Comet 67P/Churyumov-Gerasimenko and resumed relaying its data 

to Earth. 

When scientists at the European Space Agency last heard from Philae, early on 

November 15th, the washing-machine-size lander had survived an unexpectedly rough-
and-tumble arrival on the surface of Comet 67P/Churyumov-Gerasimenko and managed 

to relay a substantial amount of data to Earth before exhausting its onboard batteries. 
The transmissions ended sooner than expected, after only 57 hours, because Philae had 

wedged itself in a heavily shadowed location that offered little direct sunlight to recharge 
its batteries. 

 

Artist’s impression of Philae on the surface of Comet 67P/Churyumov-Gerasimenko. 
ESA / ATG medialab 

Ever optimistic, ESA's engineering and science teams never stopped believing that the 

comet's changing solar geometry would eventually provide enough sunlight to bring the 
lander out of its electronic hibernation. That's now happened, as a joyful ESA press 

release announced earlier today. About 85 seconds of telemetry reached Earth late 
yesterday, relayed via the comet-orbiting mother ship Rosetta, at 20:28 Universal Time. 

Philae appears to be in good shape despite seven months of inactivity, reporting that its 
internal temperature is –35ºC and that it has 24 watts of electricity available. Apparently 

the lander revived sometime before yesterday. "We have also received historical data," 
notes Stephan Ulamec, who heads the Philae team from the German Aerospace Center 

(DLR). 

http://www.skyandtelescope.com/author/kelly-beatty-2/
http://www.skyandtelescope.com/astronomy-news/philae-lander-success-11152014/
http://www.esa.int/Our_Activities/Space_Science/Rosetta/Rosetta_s_lander_Philae_wakes_up_from_hibernation
http://www.esa.int/Our_Activities/Space_Science/Rosetta/Rosetta_s_lander_Philae_wakes_up_from_hibernation
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ESA engineers are awaiting further transmissions from the lander, which can only occur 

when Rosetta is within view. So far 300 packets of data have been received, but more 
than 8,000 data packets are stored in Philae’s mass memory. Those data should reveal 

details about the comet's activity over the past few days. 

Ever since it fell silent, efforts to figure out exactly where Philae landed on the comet's 
very irregularly shaped nucleus. Using visual and radio tracking after the landing last 

year, combined with a radio beacon from the CONSERT radar experiment aboard Philae, 
searchers had recently narrowed the possible landing sites to a few areas. Close-ups 

taken after the landing in mid-December even revealed a tantalizing bright spot that, 
perhaps, revealed Philae amid a rubble field. Presumably, now that it's transmitting 

again, a firm location can be quickly established. 

More importantly, a healthy Philae can potentially add important ground-zero 

measurements as the nucleus of Comet 67P becomes more active en route to its 
perihelion on August 10th. 

 

 

 

 

  

http://blogs.esa.int/rosetta/2015/06/11/the-quest-to-find-philae-2/
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