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“Cassini’s Grand Finale:   

A Good Spacecraft Goes to 

Heaven” 

  Speaker:  

  Dr. Bonnie Buratti, JPL 

Above:  An artist’s impression of the Cassini Space-

craft making its final plunge into Saturn’s atmos-

phere.  Cassini is gone, but it leaves behind a legacy 

of astounding images, great memories...and remark-

able discoveries.   

Join us at the January club meeting to hear more 

about the Grand Finale of a landmark mission! 



Cassini’s Finale:  Results Point To Young Rings! 
Did Saturn’s rings form with the planet, about 4.56 billion years ago?  Or are they a relative-

ly recent—and likely transient—phenomenon?  Evidence is starting to build that the rings 

are relative latecomers, and may be ‘only’ a few hundred million years old.  There are two 

main lines of evidence: 

1) The rings (particularly the dense B ring) look massive, and it would have been much easi-

er to make ‘heavy’ rings in the early Solar System, when planetesimals were plentiful.  But 

Cassini’s repeated ring passages suggest the rings are on the lighter side.  As the space-

craft flew past the rings, their gravity gave it alternating tugs.  A consistent figure of 0.4 

times the mass of Mimas (an inner satellite) is emerging.  This lighter figure is consistent 

with younger rings. 

2) The rate of darkening of the rings also tells us something about their age.  If there’s more 

dust in the vicinity of the rings, they should darken more rapidly.  Results from Cassini’s 

Cosmic Dust Analyzer indicate a fair amount of dust, and that means that it would be 

hard to keep Saturn’s rings as bright as they are after 4.56 billion years of exposure. 

If there had been a “Galileosaurus” at the dawn of the Mesozoic Era, and it had a dino-scope, 

might it have seen a barren Saturn, devoid of rings?  Are we just lucky to witness a brilliantly 

ringed planet?  We can’t yet say for sure, but younger rings are winning favor. 

To hear more about Cassini’s Grand Finale and its implications, be sure to 

drop by our January 12 meeting!  (See next page!) 



Our January Talk:  “Cassini’s Grand Finale:    

A Good Spacecraft Goes to Heaven” 

 

Dr. Bonnie Buratti, JPL: 

 

The Cassini Mission has explored Saturn and its system of moons and rings for the past 12 years, spanning two sea-

sons of the planet. The great discoveries of the mission include hydrocarbon lakes and rain on Titan; a huge plume 

spewing water from a liquid subsurface ocean on Enceladus;  a glorious halo of complex, ever changing rings; 

closeup views of Saturn's unique and curious family of small moons; and several new moons. But the Cassini mis-

sion ended on September 15, 2017, when this gallant robot crashed into and was consumed by the very planet it 

studied so closely. The spacecraft performed several daring passes between the rings and the planet at the very end 

of its life, sending back to Earth spectacular views of the planet and rings as it executed its death spiral. 

 

 

Dr. Bonnie Buratti is a Principal Scientist and technical manager at NASA’s Jet Propulsion Laboratory in Pasade-

na, California, with expertise on the structure and evolution of icy moons and other small bodies. She holds de-

grees from MIT and Cornell in Astronomy. She is currently serving on the Science Teams for both the Cassini and 

New Horizons missions, and she is also the NASA Project Scientist for the Rosetta Mission to a comet. The author 

or coauthor of over 200 scientific papers, Dr. Buratti was awarded the NASA Exceptional Achievement Medal, and 

the International Astronomical Union recognized her work by naming asteroid 90502 Buratti after her. She is a 

Fellow of the American Geophysical Union. Her new book “Worlds Fantastic, Worlds Familiar: A guided tour of 

the Solar System” was published in 2017. 

 

(Thanks to Mona for arranging this month’s program.  —Ed) 

Dr. Bonnie 

Buratti,  

NASA/JPL 



COSMIC CONVERGENCE:  

“Science”  Picks Neutron Star Merger as 2017 

“Breakthrough of the Year”. 

“On 17 August, scientists around the world witnessed 

something never seen before:  One hundred and thir-

ty million light years away, two neutron stars spiraled 

into each other in a spectacular explosion that was 

studied by observatories ranging from gamma ray de-

tectors to radio telescopes.  The blast confirmed sev-

eral key astrophysical models, revealed a birthplace 

of many heavy elements, and tested the general theo-

ry of relativity as never before.”  So notes the prestig-

ious journal Science, published by the American As-

sociation for the Advancement of Science.  The edi-

tors selected this event as the 2017 breakthrough of 

the year.   

“Whereas the colliding black holes emitted nothing 

but gravitational energy, the neutron star smashup 

put on a light show that was studied by more than 70 

observatories.”  Notes Georgia Tech physicist Laura 

Cadonati, “The amount of information we have been 

able to extract with one event blows my mind.”  A 

sample of “eyes-closed” theoretical predictions bol-

stered by the new data: 

 The reddish afterglow fit the “kilonova” model, in 

which rapid neutron capture forges many of our 

heavy elements.  The heaviest ones soak up blue 

light, tinting the radioactive cloud red. 

 Neutron star collisions produce short gamma ray 

bursts, and light ~1,000 times nova brightness. 

 Gravitational waves travel at the same speed as 

light—another boost for Einstein!  The key obser-

vation:  We saw both the gravitational waves and 

electromagnetic radiation (from gamma rays to 

visible light to radio waves) in the same event. 

 Neutron star mergers produce a spectrum of ele-

ments heavier than those emerging from classic 

supernovae. 

But there were mysteries, too:  Why was the gamma 

ray burst so feeble?  Did we have an off-center view, 

or do our models need revising?  What happened in 

the final few seconds?  No one model fits all the ob-

servations—so we’ll just have to wait for more events! 

See the 22 December 2017 issue of SCIENCE for details... 

Artist’s concep-

tion of  colliding 

neutron stars.     

The staggering 

energy of this 

event  defies 

easy visualiza-

tion.  

Labeled, by date, 

GW170817, the 

cataclysm oc-

curred on the 

edge of elliptical 

(or lenticular) 

galaxy NGC 

4993, in the 

southern con-

stellation of Hy-

dra.  The galaxy 

itself has been 

seen through our 

club telescope. 



A Tarantula Is Bugging Astronomers... 

The Large Magellanic Cloud’s Tarantula Nebula is the largest star-forming region in our Local Group of Gal-

axies, and it is presenting something of a puzzle:  Its most massive stars have been measured at up to 200 so-

lar masses, and there are suggestions that stars forming in the hidden parts of the cloud may be even heavier, 

at up to 300 solar masses.  It has long been thought that 120 solar masses is an upper limit—beyond that, the 

star’s own radiation is intense enough to tear it apart.  (The heaviest stars have relativistic electrons inside, 

and such energetic particles usually cause stars to have almost no binding energy—the stars are ready to tear 

themselves apart before they even get going.) 

Perhaps the different elemental composition of this galaxy plays a role, or perhaps we haven’t yet got the 

masses quite right.  Fortunately, astronomers don’t have arachnophobia when it comes to studying this ob-

ject, which is certain to get a lot more scrutiny from the VLT in Chile (source of this study) and other scopes. 

The massive 

Tarantula 

Nebula in the 

Large      

Magellanic 

Cloud, about 

170,000 light 

years distant.  

This behe-

moth stellar 

nursery 

would cast 

nighttime 

shadows on 

Earth if it 

were as close 

as the Orion 

Nebula, our 

closest giant 

molecular 

cloud, at 

1,500 light 

years.  In our 

Local Group 

of galaxies, it 

is rivalled on-

ly by 

NGC604, in 

the Triangu-

lum  Spiral, 

M33. 



UPCOMING EVENTS: 

 

Jan. 12 (Friday): SMAAC Astronomy Club meeting 
 Wildwood School, 7 pm 

 Cassini’s Grand Finale!  

  

Jan 25 (Thursday): JPL Von Karman talk, 7pm 
“Explorer 1’s 60th Anniversary” 

Repeated Jan 26 (Friday) at Pasadena Community College 

 See jpl.nasa.gov, public events, lectures for more 

 

Jan 31 (Wednesday): Full Moon / Lunar Eclipse! 
The end of the month brings us the first total lunar eclipse in more than two years.  California 

is in a fine location for this early morning event.  The first “bite” taken out of the moon occurs 

at 3:48 am, PST, and totality, when the moon takes on its orange hue, begins at 4:51 am.  See 

Sky and Telescope Magazine (which supplied these images) for more detail! 

 

 

 

 

 

 

 

 

 

 

 

 

 

Important: Please be sure to double check all events yourself! 


