
 

 

 

 

August, 2015 
Santa Monica Amateur 

Astronomy Club 

The Observer 
UPCOMING CLUB MEETING:       

FRIDAY, AUGUST 14, 7:30 PM 

Topic: 

“A BRIEF HISTORY OF                     

ASTRONOMY AND MATHEMATICS” 

Speaker:  

Jeremy Brightbill (UCLA) INSIDE THIS ISSUE 

Pluto (recent) 

Mars (old) 

Astronomy of 

Spain (very old) 
 

OUR MEETING SITE: 

Wildwood School               

11811 Olympic Blvd.              

Los Angeles, CA 90064 

Free parking in garage, SE 

corner of Mississippi 

&Westgate. 

 

“The Observer” would be de-

lighted to accept submissions 

from club members.  Co-

editors would also be wel-

come.  See one of our club 

officers at the next meeting! 

Jeremy Brightbill is currently working on 

his Ph.D. in mathematics at UCLA.  He re-

ceived his master’s at UCLA, and is currently 

studying topics that are beyond abstract—

but may perhaps be found in tomorrow’s 

physics. 

 

Santa Moncia 

 

Amateur Astronomy 

Club 
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Pluto at last! 

This amazing image shows the 

boundary between the bright 

ices of what is being informally 

called Tombaugh Regio and the 

dark surroundings.  The moun-

tains—some towering 11,000 feet 

above the plains—are presuma-

bly made of water ice, as other 

ices aren’t rigid enough to form 

high peaks.  The dark areas 

probably contain ‘tholins’—

compounds derived from the 

interaction of methane and ul-

traviolet radiation. 

Pluto’s icy surface shows tre-

mendous variety.  Nitrogen ice 

dominates; it forms about 98% 

of the atmosphere, and a similar 

fraction of the icy surface (some 

of which is directly deposited 

from the atmosphere).  The side 

facing Charon is somewhat rich-

er in methane ice, and Sputnik 

Planum (pictured) has a concen-

tration of carbon monoxide ice. 

Methane in the atmosphere is 

converted, with UV, to the more 

complex ethylene and acetylene, 

which New Horizons detected.  

These in turn build into ice-

particle hazes (also seen) which 

then coat the surface, and poly-

merize into “tholins”, a name 

coined by Carl Sagan. 

Norgay Mountains are up top; 

Hillary Mountains are below.   

The Norgay Mountains were im-

aged and named first, and are 

the higher of the two. 

(Edmund Hillary and Tenzing 

Norgay always claimed that they 

reached the summit of Everest 

simultaneously.) 
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At –390oF,  the temperature of Pluto’s surface (some parts are colder still), ni-

trogen, carbon monoxide and methane all freeze out.  However, if the ice is sev-

eral thousand feet thick, nitrogen can melt, and even convect below the surface.  

This is thought to account for what clearly look like nitrogen ice flows, similar to 

glacial flows of water ice here on earth.  Convection of “warmer” and more buoy-

ant nitrogen slush under the surface is also one hypothesis for the polygonal 

cells on Sputnik Planum (pictured above). 

Carbon dioxide and water freeze at much warmer temperatures, which explains 

why  Mars has carbon dioxide as well as water in its polar caps—and also why we 

don’t see CO2 in the atmosphere of Saturn’s moon Titan, where the carbon diox-

ide is solidly locked up in ice. 



 

Why is Pluto’s atmosphere—with close to 1/100,000 the pressure of ours—so 

extensive?  With such low gravity, Pluto doesn’t compress its atmosphere the 

way earth does.  You have to climb to over 18,000 feet on earth before atmos-

pheric pressure drops to 1/2 its sea level value.  On Pluto, the scale height 

would be many times greater. 

The same phenomenon helps explain why Saturn’s clouds are so much more 

subdued than Jupiter’s.  For one thing, at the colder temperatures, Saturn’s 

clouds form much farther down; for another, Saturn has a higher percentage 

cloud-forming gases in its hydrogen/helium atmosphere.  But with Saturn’s 

lower gravity, there is  also a proportionately greater thickness of atmosphere 

from the cloud tops to us. 

If you weigh 100 pounds on earth, you would weigh 6 pounds on Pluto 

(without the heavy jacket and breathing apparatus). 



 

The “heart shaped” region on Pluto has been informally named “Tombaugh Re-

gio”.  (All names are informal, as the International Astronomical Union hasn’t yet 

voted on them.  The New Horizons team was characterized as going on a ‘naming 

binge’, but has been careful in later statements to insert the word ‘informal’.  They 

have stuck with the official guidelines of naming features after explorers, under-

world references and science fiction characters, among other things.) 

 

Tombaugh Regio is about 990 miles across.  The western (left) lobe is known as 

“Sputnik Planum”.   The region has an unusually high concentration of carbon 

monoxide ice.  Scientists are now convinced that the eastern (right) lobe consists 

of material eroded and transported off of the western Sputnik Planum—but what 

is the actual source of the ice?  This remains a mystery, so far... 



 

 

Sputnik Planum—but where are the craters?  Even at Pluto’s distance, 

there are enough small bodies to make craters (and were far more in the 

early stages of the Solar System).  Scientists think they have a reasonable 

estimate of the cratering rate in the Kuiper Belt, and Charon has some cra-

tered terrain, as does Pluto. 

Estimates are that Sputnik Planum has some of the youngest terrain yet 

seen in the Solar System, and that it is likely to be less than 100 million 

years old.  A surface that ‘young’ is likely to be still active, given that its age 

is less than 1/45 the age of the planet—we would have to be catching it at a 

very special time if it had just stopped being active. 

Surfaces with fewer craters are tricky to date—with fewer craters, we have 

poorer statistics.  Still, with this kind of smoothness, the surface is certain-

ly of ‘extreme youth’. 

Question:  Do you see streaks in this image?  Already, people are speculat-

ing about wind streaks.  On Neptune’s moon, Triton, these led to the dis-

covery of active geysers.  No such activity has yet been seen on Pluto... 

 

 



The plains of Pluto aren’t its only young features:  The mountains are also 

thought to be comparably young.  Could they be still forming?  What is the 

process? 

On Jupiter’s moons Io and Europa, and on Saturn’s moon Enceladus, tidal 

stresses from the giant planet are considered the cause of internal heat-

ing...but Pluto doesn’t orbit a giant planet, and never did.  Its 2:3 orbital reso-

nance with Neptune (3 Neptune orbits for every 2 Pluto orbits) means that the 

two planets never coincided.  Pluto is not an escaped moon. 

Pluto’s moons are all in its tilted plane, so they presumably formed by impact-

but why do they all seem to differ?  What could account for the youthful age of 

some of Charon’s surface?  How could something as small as Charon cause 

any tidal heating in Pluto, or vice versa?  

As usual, exploration answers some questions—and raises many more. 

“As the island of our knowledge grows, so does the shore of our ignorance.” 

  —somebody clever 



Here are a few diagrams, for reference, of the names being informally used on 

Pluto and Charon.  One of these is not from the New Horizons team.  See if you 

can spot it: 







OUR ASTRONOMY CLUB—ON THE GO 

How Things Have Changed 

 

With our exploration this 

year of Ceres and Pluto, we 

close one chapter in our ini-

tial reconnaissance of the So-

lar System. 

It was only 50 years ago that 

Mariner 4 gave us the first 

close up images of Mars.  The 

first glimpse we got, though, 

wasn’t a traditional satellite 

image!  With only a backup 

tape recorder in use on the 

spacecraft, fearing yet anoth-

er malfunction, and impa-

tient with the ultra-slow im-

age processing of the day, sci-

entists grabbed the data off 

the teletype and literally cut 

up the numbers into long 

strips. 

With pastels from a local art 

shop, they did a color-by-

numbers version right over 

the data!  This original 

glimpse of Mars (no geolo-

gy—we’re not seeing any sur-

face detail) reminds us of how 

far we have come in only 50 

years. 

Below: Donny, Benny, Gianna 

Above: More familiar faces.  

 

 

Apology for any misspellings—ed. 



The Royal Observatory of Madrid 

England had its 

Greenwich Observato-

ry, and France had the 

Paris Observatory.  

Less well-known is 

Spain’s Royal Observa-

tory.  Sanctioned by 

Charles III in 1790, 

after a suggestion by 

geographer Jorge 

Juan, the observatory 

specialized in cartog-

raphy, geodesy and 

timekeeping for Spain.  

The main building, 

pictured here, dates to 

1846.  (Photos by the 

editor.) 

 

Around 1790, a telescope 

was ordered from the most 

famous astronomer and tele-

scope maker of the day—

William Herschel. 

Herschel produced a 24” 

mirror of speculum metal—

mostly copper and tin, in an 

era before glass, silver and 

aluminum were used.  Spec-

ulum had poor reflectivity; it 

tarnished; recoating required 

refiguring the mirror—but it 

was the best technology of 

the day, and Herschel con-

sidered this one of his very 

finest telescopes. 



 

The telescope had a 20 foot long tube (f/12.5 mirror), and was set up on a mount similar to 

what Herschel used for his famous 48”, 40 foot reflector in Slough, England.  (He had already 

discovered Uranus, and was working with a pension from King George III.) 

Sadly, just a few years after the completion of the telescope, war intervened: In 1808, Napole-

on’s forces occupied Madrid, and the Peninsular Wars (or War of Independence) ensued.  The 

staff was dispersed; the telescope destroyed.  The mirror (previous page) is the original.  The 

mounting (this page) is a 2002 reconstruction. 



A Foucault Pendulum, reminiscent of the one at Griffith Observatory.  If you 

count the large pegs, you might notice one difference:  Whereas the Griffith Fou-

cault Pendulum takes 42 hours to make a complete circle (at latitude 34 degrees), 

this one goes around in only 37 hours (at latitude 40 degrees). 

If you are really impatient, you can set up one at the poles.  Scientists tried this at 

Amundsen-Scott Station, at the South Pole, in a stairwell under construction, at  

–90oF.  Sure enough, the pendulum went full circle in 24 hours, as expected.  

(Was is worth it?) 

Question: What would the period be if we set up the pendulum at the equator? 



Perseid Meteor Shower 

This month’s Perseid meteor show-

er can be seen in dark, moonless 

skies—and it peaks during the night 

for observers in North America. 

Look for the shower on the night of 

August 12-13.  The peak is at 1 am, 

Pacific Daylight Time, but Perseid 

meteors can be seen throughout the 

night—especially after midnight—

with some even arriving a few days 

before or after.  So, heads up! 

The meteors appear to 

radiate from a point near 

the constellation Per-

seus, as they reach us 

from afar—but they can 

be seen anywhere in the 

sky.  (Usually in whatev-

er direction everybody 

ELSE is looking!) 

The best location is one from which 

the Milky Way can be clearly seen.  

The darker the sky, the more Perse-

ids you’ll see.  A few bright ones usu-

ally poke through the LA skies—but 

the vast majority of dim ones will be 

lost unless you’re in a serious sky. 

Good luck! 



A parting look at 50 amazing 

years of space exploration. 

 

1965 to 2015 



Charon—a strangely 

youthful surface for 

Pluto’s largest moon. 

Pluto—a parting shot. 


