
 

 

March, 2016 

Santa Monica Amateur 

Astronomy Club 

The Observer 
UPCOMING CLUB MEETING:       

FRIDAY, MARCH 11 (7:30 PM) 

INSIDE THIS ISSUE 

March events 

On Beyond Neptune 

Indonesian eclipse 

Jason 3 launches 

Dawn & desert 

OUR MEETING SITE: 

Wildwood School               

11811 Olympic Blvd.              

Los Angeles, CA 90064 

Free parking in garage, 

SE corner of Mississippi 

&Westgate. 

COVER ILLUSTRATION:  

Left: Neptune—an “Ocean 

Giant” planet—may be 

responsible for much of 

the structure of the icy, 

outer Solar System 

 

 

Santa Monica 

 

Amateur Astronomy 

Club 

RECON: Our Science Project Takes 
Shape 

This meeting will be a bit different—we are going to get a look at 
the RECON project that our club is starting with the Wildwood 
School!  Thanks to your generosity, the work of Jim Bartlett in 
the club and the leadership of Joe Wise and Wildwood, we are 
now embarking on science.  We’ll tell you about Trans-Neptunian 
Objects, and about the science research we’re going to do. 
 
You are all about to become astronomers.  The weather may or 
may not be stellar on Friday—but we’re going to show you what 
the club is up to.  We’ll try to demonstrate the equipment, and 
we’ll talk about how we plan to learn about some of the outer-
most denizens of our Solar System. 
 
We’d also like to do a Q and A—and pot luck snacks would be 
welcome! 
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An Eclipse Too Far… 

Sorry, folks—this one was on the other side of the Earth.  On Tuesday, 

March 8, people in parts of Indonesia got to see a total eclipse.  (Although 

listed as March 9, it was the evening of the 8th for us.)  If Borneo wasn’t 

your thing, look for Astronomy Picture of the Day images and YouTube 

videos to be popping up all over the web. 

A lot of “oohs” and “aahs” were likely heard across Indonesia (some in Ba-

hasa Indonesian), tropical weather permitting.  The same El Nino that has 

(finally) brought us some more rain has made conditions in Indonesia far 

drier than usual—but tropical weather is always touchy, so we’ll see what 

happened when the reports come in. 

Say—have you started planning for August, 2017?  We didn’t get this one, 

but our turn is coming up soon... 
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Here’s an exciting talk at Caltech, but you’ll 

have to hurry; this one’s current.  It’s all about 

those now-infamous gravitational waves! 

 

Rana Adhikari: 

“Listening to the Thunder of Gravity  
in the Cosmos” 
 
Beckman Auditorium, Caltech  
Wednesday, March 9 at 8pm 
Earnest C. Watson Lecture Series 

All of these talks are free, with free parking right next to 

Beckman Auditorium.  No tickets or reservations required—

it couldn’t be easier! 

Heading east:  Exit the 210 Fwy at Hill (just after Lake) in 

Pasadena.  Bear all the way right at the end of the ramp, 

and make a right turn on Hill (heading south).  A mile or so, 

then right on Del Mar, and left into Michigan, to the lot.  

See your favorite map app! 

 

For all public events at Caltech, see: 

http://www.caltech.edu/master-calendar/ 



 

Trans-Neptunian Objects 

What are Trans-Neptunian Objects? 

 

Definition 1: Objects which orbit beyond Neptune, at 30 a.u. 

Definition 2: The things we’re going to be detecting. 

 

The purpose of RECON is to learn about TNOs.  We can’t see these objects 

themselves; they are exceptionally dim.  Instead, we must wait for one to oc-

cult (pass in front of) a star.  Our goal is to time and characterize the star’s 

dimming, using our new Malincam.  This will give us unique information 

about the size and position of the TNO. 

 

Why TNOs?  Other than being of intrinsic interest (just look at Pluto!), the 

icy worlds at the Solar System’s edge have a lot to tell us about the formation 

and evolution of our planetary system.  They may contain the ‘imprint’ of 

Neptune’s migration over time, or of the close passage of a nearby star in the 

sun’s own stellar nursery 4.568 billion years ago... 



Yes, Pluto is a Trans-Neptunian Object! 

While everyone was busy arguing about planets vs. dwarf planets, Pluto 

became a Trans-Neptunian Object!  Pluto’s elliptical orbit actually takes it 

closer to the sun than Neptune for about 20 years of its 248 year swing 

around the sun—but, since March 1999, Pluto has been the more distant 

of the two.  The orbits don’t actually cross—Pluto is no escaped satellite, 

as some once speculated.  Instead, the orbits are locked in a 2:3 reso-

nance, with Neptune making three go-rounds of the sun to Pluto’s two. 

Coincidence?  We think not! 

Polygons and mountains on 

Pluto at the northern edge 

of Sputnik Planum.  The al-

Idrisi Mountains rise from 

the edge of the plain.  

There are different categories of Trans-Neptunian Objects, and the diversity with-

in each class may be remarkable, if Pluto is any guide.  Some scientists have ob-

jected to commentators talking about New Horizons as ‘the end of the reconnais-

sance of the Solar System’.  (See Emily Lakdawalla’s piece in the April 2016 Sky 

and Telescope.)  Our explorations have shown us: Pluto is not the end.  Imagine 

the variety of worlds that lie beyond... 



On Beyond Neptune! 

Beyond Neptune lies the “Kuiper Belt” of icy worlds.  These objects combine 

rocky interiors and icy mantles.  If brought into the inner Solar System, they 

would appear as comets, their sublimating ices swept back by the solar wind (a 

flow of radiation) and light. 

Neptune orbits at 30 au (astronomical units;  1 au = average earth-sun dis-

tance).  Pluto, running from 29 to 49, averages about 39 au.  The Kuiper Belt 

stretches from 30 to 55 au, where it has an abrupt edge. 

“Classical Kuiper Belt Objects” are called 

‘cubiwanos’ after the first known KBO, 1992QB1, 

“Resonant Kuiper Belt Objects,” locked in an 

orbital dance with Neptune, are called ‘plutinos’ if 

they orbit 2x when Neptune goes around 3x.  That 

happens to objects at ~39 au.  They are ‘twotinos’ if 

they orbit 1x when Neptune goes around 2x.  That 

happens at ~48 au. 

Neptune probably swept these objects along when it 

was pushed outward in its early history by encounters 

with swarms and swarms of planetoids.  As Mike 

Brown of Caltech says, “blame Neptune”. 

Pluto, of course, is a ‘plutino’.  Will it never end?? 



Beyond the standard “Kuiper Belt” lies the “Scattered Disk”.  Scattered 

Disk Objects were probably flung outward by very close encounters with 

Neptune, as well as the other giant planets.  They may approach as close 

as Neptune, 30 au, but their orbits carry them out to well over 55 au, and 

often as much as 100 au.  The Scattered Disk is less flat than the Kuiper 

Belt—which is to be expected from its chaotic origin—and may be the 

source of many of our periodic comets, given its dynamic instability. 

Beyond even the Scattered Disk Objects lie the “Detached Objects”, as many now call them.  These are con-

sidered too far out to be substantially influenced by Neptune.  There is no exact agreement, however, on the 

distinction between Scattered Disk and Detached Objects. 

Beyond these lie the Sednoids, which never approach closer than 50 au, and retreat out to over 150 au dur-

ing their multi-thousand year orbits.  There are only two Sednoids: 2012VP113 (80—442 au) and...what 

else?...Sedna (76—956 au).  Sedna takes somewhere in the neighborhood of 11,400 years to orbit the sun.  

We couldn’t have found it if weren’t very near its closest approach—and that leads us to think there are 

many others, with dozens possibly larger than Pluto.  And that led to...never mind...forget about it... 



Planet 9? 

Recently, the press announced what seemed like the discovery of “Planet 9”.  No such dis-

covery has actually been made, of course.  The similar inclinations (angles to the plane of 

the Solar System) and similar positions of closest approach for some of the most distant 

Trans-Neptunian Objects strongly hint at a distant influence: Planet Nine! 

This behemoth would have about 10x the mass, and 3x the diameter, of earth.  It would run 

between 200 to 1200 au from the sun in its 15,000 year orbit. 

Does it exist?  We don’t really know—other perturbations could be responsible for the va-

garies of orbits so far from the sun.  

Would it really be Planet 9?  Let’s leave Pluto out of this, just for once... 

Beyond even the Sednoids lie the Inner and Outer Oort Cloud objects—myriads of comets 

(but inconceivably far from each other in space) that stretch to the very edge of the sun’s grav-

itational domain.  (Some suspect that Sedna is really an Inner Oort Cloud object.) 

And after that...it’s the stars themselves... 



 

Jason 3 launches! 

Jason 3 has launched aboard a 

SpaceX Falcon 9 rocket.  This 

satellite, following in the foot-

steps of Topex-Poseidon, Jason 1 

and Jason 2, can measure the 

‘hills and valleys’ of the ocean—

that’s right, sea level isn’t really 

level—and will give us an even 

clearer picture of  the rising 

oceans provoked by global 

warming. 
The precise height of the ocean is a product of many things—

from El Ninos to the gravity of underwater topography; from 

global warming to the Coriolis Effect acting on our great cur-

rents and gyres.   Orbiting 830 miles up, Jason 3’s ultra-

precise altimetry can detect changes in sea level down to the 

millimeter.  Astonishing! 

Launched from Vandenberg AFB, Jason 3 is has achieved its 

nominal orbit, and is flying 1 minute and 20 seconds—that’s 

348 miles—behind Jason 2, which is still operational. 

The project scientist for Jason 3 is Josh Willis, at JPL. 

OCEANS 3.41! 
In the 23 years that JPL has had satellites continuous-

ly monitoring ocean height, sea level has risen 2.8 

inches—about 3 mm per year, and increasing.  It had 

gone up to 3.22 mm/year even before El Nino.  The 

current short-term slope is 3.41 mm/year, but even 

when El Nino calls it quits, that figure is sure to rise.   

What’s contributing to our rising seas? 

1/3 from the melting of ice sheets  

 (75% of this is from Greenland) 

1/3 from the melting of mountain glaciers 

1/3 from thermal expansion of warmer water 

So what? 

By 2100 we predict: 

1-3 feet rise (IPCC) 

1-2 meter rise (NRC) 

5 meter rise (James Hanson) 

Yes, there’s uncertainty—a hallmark of real science—

but are these figures reassuring? 

A “moulin” on the Greenland ice sheet.  Lakes can form—

and then disappear in just hours, as they find an escape 

route down through the underside of the ice cap.  Drain-

ing along the ice sheet’s  bottom, they may lubricate it, 

speeding its demise.  Warm ocean waters melt sea ice, 

“uncorking” the glaciers that otherwise hold back the ice. 

Greenland is losing 36 cubic miles of ice per year.  It 

won’t vanish anytime soon—but in the next few centu-

ries, it could contribute over 20 feet of sea level rise. 



 

The Dawn Mission is now in its Low Altitude Mapping Orbit, a mere 375 km (233 miles) 

above Ceres.  With 35 meter per pixel resolution, the views are stunning. 

We still don’t understand what formed Ahuna Mons (just below the crater above), but at 3 

miles (5 km)  high on its steep side, it has a greater rise than Mt. Whitney, California—

tallest peak in the lower 48 states (and Hawaii too, for that matter). 

In this lowest orbit, Dawn will also have a chance to run its gamma ray and neutron exper-

iments.  Radiation hotspots on the moon signal unusual lavas called “KREEP basalts.” 
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A Parting Shot:  Huh?? 

Our club trip to Anza-Borrego was postponed because of the turbulent 

weekend weather.  You might want to think about joining us when we 

reschedule!  Meanwhile, here’s a picture from a previous trip.  What’s 

a sea monster doing in the desert? 

(Anything it wants to!  You can ask at the meeting…) 

 
[Photo by editor.] 


