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Santa Monica Amateur 
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UPCOMING CLUB MEETING:       
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INSIDE THIS ISSUE 

About our upcoming 
meeting 

Juno Mission arrives 
at Jupiter 

Dark matter: The 
mystery deepens 

OUR MEETING SITE: 

Wildwood School               
11811 Olympic Blvd.              
Los Angeles, CA 90064 

Free parking in garage, SE 
corner of Mississippi 
&Westgate. 

 

COVER ILLUSTRATION:   

The Very Large Array,  

Socorro, New Mexico.  

Our July speaker has used 

the VLA to search for ra-

dio waves from merging 

black holes. 

 

Santa Monica 

 

Amateur Astronomy 

Club 

Topic: “The Invisible Universe Revealed” 

Speaker: Anna Ho, Caltech 

More about our talk inside—take a look! 

The Very Large Array sits on the Plains of San Agustin, near 

Socorro, New Mexico.  At an altitude of 7,000 feet, these 

plains are not only flat, they’re as large as the state of Con-

necticut!  It’s no wonder that this region was chosen as the 

site for a giant radio array.  Several of our club members will 

recall a very special tour of the place.  Rumor has it that Jodi 

Foster also had a some good luck there...  (See the movie 

“Contact”.) 



The Invisible Universe, Revealed: 
From Glowing Dust to Spinning 
Stellar Corpses 

Your eyes are powerful: they can distinguish a vast range of 
colors, from reds to greens to purples. However, these 
"visible" colors are just a tiny fraction of the light in the uni-
verse. To reveal the rest, astronomers build telescopes, like 
the Fermi Gamma-ray Telescope in space and the Very Large 
Array (VLA) of radio telescopes in New Mexico. These artifi-
cial “eyes” have opened windows to invisible phenomena like 
glowing interstellar dust and the spinning corpses of massive 
stars. In this talk, you will learn about some of the celestial 
objects and violent events that light up the universe in all its 
invisible colors, as well as the telescopes used to reveal them. 

—Anna Ho 

About our July 
speaker: 
Anna Ho got her B.S. in 
Physics from MIT, spent 
last year on a Fulbright 
grant in Heidelberg, Ger-
many, and is now in work-
ing on her Ph.D. at Caltech. 
She uses radio light to study 
the spinning corpses of 
stars and infrared light to 
do a population census of 
the stars in the Milky Way 
galaxy. With the Very Large 
Array in New Mexico, she's 
searching for radio waves 
from merging black holes.  
Anna writes that, “She loves 
talking about science and 
astronomy with the public, 
whether with students in 
the classroom, visitors at 
observatories, or with 
strangers in the elevator.” 

Left: Our July talk. 

Above: Gamma-ray 

Milky Way from the Fer-

mi Gamma Ray Satellite 



Juno Arrives at Jupiter! 
Juno has finally arrived at Jupiter.  That’s Juno the JPL space mission, of course.  Kenneth 

Chang writes in the New York Times:  “After traveling for five years, and covering nearly 1.8 

billion miles, NASA’s Juno spacecraft will announce its arrival at Jupiter with the simplest of 

radio signals:  a three second beep of a single frequency.” 

Articles about Juno have correctly stated that the spacecraft will be probing Jupiter’s interi-

or, but that has a lot of people incorrectly thinking that Juno will actually make a swan-dive 

into the giant planet, a move that would end the mission in a big hurry! 

In actuality, Juno will make 37 highly elliptical, polar orbits around Jupiter over a period of 

20 months.  The orbits will bring the craft as close as 3,100 miles above the cloud tops, and 

as far as 2 million miles away from them.  Entry into the atmosphere will mark the end of the 

mission. 

  

 

Left: Juno Project Scien-

tist Steve Levin has spo-

ken to our club.  We’ll 

certainly be inviting him 

back! 

Far left: Thanks to ad-

vances in technology, Ju-

no is able to run on solar 

power, even at Jupiter’s 

great distance from the 

sun. 

How will Juno “see” inside Jupiter?   

→A microwave radiometer (passive, not a transmitter) will measure emission from seven dif-

ferent levels, and can probe down to about 342 miles, where the pressure is 1,000 atmos-

pheres.   

→An advanced magnetometer will make a detailed map of Jupiter’s powerful magnetic field, 

which originates in the deep, liquid metallic hydrogen layer.   

→Radio science will be used to probe Jupiter’s gravity field, which can tell us about the distri-

bution of mass in the interior (is there a molten, rocky core?). 

There will also be an ultraviolet camera to study the aurorae, an infrared camera to look at 

heat emission from the interior...and a visible light camera that will be targeted according to 

suggestions from people like...us! 



July, 1994: Jupiter gets whacked by Comet 

Shoemaker-Levy 9.  (Actually, a string of 21 

comet fragments, thanks to an earlier close 

encounter with Jupiter’s powerful tidal forc-

es.  No one knew what this would look like—

or if anything would even be seen at all, as 

the mile-wide fragments hit and got en-

gulfed by the giant world.  One scientist, 

who predicted a fizzle, later related:  

“Fizzle—that’s a Yiddish word for giant, 

amazing spectacle.” 

Maybe. 

Club members actually saw this event in real 

time, through telescopes, and even noticed a 

shock wave passing across the atmosphere 

of Jupiter. 

What is Jupiter? 

We call Jupiter and Saturn “Gas Giants”, but they’re really liquid droplets, with a thin 

shell of gas on the outside.  The atmosphere quickly turns into a supercritical fluid—the 

pressure and temperature being so high that there is no clear boundary between gas and 

liquid.  Interior to that is a layer of liquid molecular hydrogen, then an ocean of liquid 

metallic hydrogen, where Jupiter’s magnetic field is presumably generated.  At the cen-

ter there may be a molten, silicate core—Juno is poised to find that out.  So—lots of liq-

uid, if not the familiar kind. 

We want to know if Jupiter formed like a star, with a gas cloud collapse that later drew 

in rocky material, or like a planet, with rocky material that collected, and later drew in 

the gases.   The latter seems more likely, but Juno is designed to help settle the matter. 

What do Jupiter’s poles look like in detail?  How are the visible features tied to the inte-

rior?  How do the auroras work?  How much water and oxygen comprise Jupiter?  Does 

the interior rotate like a bunch of nested  cylinders?  Is there a large, rocky core?  How 

did Jupiter form?  What is the ‘recipe’ for the Solar System? 

What is Jupiter?  Juno is poised to help us find the answers to these questions, and 

many more. 

 

But…. 



When Worlds Approach:  Evocative image of Jupiter and Venus, taken by 

club member (and past president) Lorenzo Valensi. 

But…. 

Before anything else can happen, Juno must decelerate into orbit around Jupiter.  Orbit 

insertion occurs on July 4.  (From Redcoats to Red Spot!) 

This is a nerve racking time, to say the least.  The engines must fire for just the right 

time, and there’s no second chance. 

Hopefully, we’ll hear good news from the spacecraft—but it will take 48 minutes for the 

signals to reach earth.  The instruments will remain shut off for a couple of days after 

that.  If this mission does as well as the last few, we’ll be in for a real treat—and  a lot of 

scientists will be feeling very...Jovial. 



Will Next 

Generation 

Searches Shed 

New Light on 

Dark Matter? 
Dark matter is all around us—it simply 

has to be.  We see its effects everywhere.  

Galaxies whirling around in clusters would 

fly apart, if not pulled inward by dark mat-

ter, as Fritz Zwicky showed.  Stars orbiting 

in galaxies are moving far faster than can be 

accounted for by ordinary matter, as Vera 

Rubin established.  We see the footprint of 

dark matter in the weak gravitational 

lensing of galaxies, in the masses of dwarf 

galaxies—and even in our very existence, as 

galaxies like ours simply do not form with-

out the powerful tug of dark matter. 

So, where is it? 

Every dark matter search so far—and there have been many—has come up com-

pletely empty.  There is a new generation of detectors coming on line now, and 

the just-released federal budget for science includes funding for these.  But if 

these new detectors don’t see anything, it may be the end of the line—scientists 

are running against the neutrino background noise threshold.  And they’re run-

ning out of patience.  Some have as much as declared that if the next batch of de-

tectors fail to see anything, it’ll be on to another field, rather than spend yet an-

other decade in pursuit of a ghost.  One research tool is named the “Dark Matter 

Network Exclusion Diagram,” or “DAMNED”—a not-so-subtle sign of frustration! 

The “Bullet Cluster”, where two groups of galaxies 

have passed through each other.  X-ray emission 

(magenta) shows that ordinary hydrogen gas be-

tween the galaxies has been slowed by the encoun-

ter, and remains near the center, while gravitational 

lensing (purple) shows that even more mass hasn’t 

been similarly affected: Dark Matter! 



Several experiments use cryogenic, liquid 

xenon (normally a Noble Gas).  A dark mat-

ter particle (if one is gracious enough to pass 

through!) causes a xenon atomic nucleus to 

recoil.  The nucleus emits a prompt signal 

(S1).  Electrons are also liberated, and accel-

erated by an applied electric field, producing 

a delayed signal (S2). 

What are they looking for?  If dark matter is 

“weakly interacting massive particles” or 

“WIMPS”, there should be a varying ‘WIMP 

wind’ as earth orbits back and forth in our 

galaxy’s Dark Matter Halo, a bit of which is 

local. 

If Dark Matter is composed of “axions”, 

there should be a detection when these con-

vert to electrons. 

Above:  Xenon1T in assembly.  It will have over a ton of xenon in its clear 

window of detection.  The detector lies deep underground in the Gran Sasso 

tunnel, Italy.  Stray radiation from solar and cosmic rays must be kept to an 

absolute minimum, hence the siting of the labs deep below the surface. 

“WIMPS” are predicted by Supersymmetry Theory: They are 

massive, but as yet undetected, counterparts to the known 

elementary particles, providing a kind of ‘cosmic balance’. 

“Axions” are spin-0, charge-0 particles hypothesized to ex-

plain why the weak nuclear force violates certain symmetry 

principles, but the strong nuclear force does not. 

Dark matter cannot be ordinary matter—exhausted stars, 

lost socks—because the abundances of all the elements and 

isotopes forged in the Big Bang give a strict upper limit to 

these.  Dark Matter is something else—but what? 



One more thing about Juno... 

Above: Science instruments of Juno.  Note that one of these is the Ju-

piter (or Jovian) Energetic Particle Detector Instrument—JEDI.  To 

insert itself into orbit, Juno will need all The ForceThe ForceThe Force it can get. 



A wish upon a star... 

Orion and its surrounding stars hover over dramatic rock formations on 

Qeshm Island, in the Persian Gulf.   This image was taken by Babak Tafreshi, 

who edited the Persian astronomy journal Nojum when he lived in Iran.  He 

has since founded “The World At Night” website, which features images from 

around the globe, designed to emphasize that we all live under the same stars.  

He now works with “Astronomers Without Borders”. 

Website: TWAN.  Just a ray of hope... 


