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Grand	Science	Questions

• Are	We	Alone	in	the	Universe?
– Has	life	originated	somewhere	other	than	Earth?
– How	did	life	originate	on	Earth?



Grand	Science	Questions

• How	did	the	solar	system,	and	
Earth	within	it,	come	to	be?
– How	is	it	evolving?		Where	is	it	headed?





Cassini-Huygens Mission Overview
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NASA	Cassini	Orbiter	

European	Space	Agency	(ESA)	Huygens	Probe





Enceladus



2005: First flyby close to Enceladus is 1000 km, unusual comet-like
magnetic field signature detected

Second flyby altitude decreased to 175 km (Dougherty et al 2006)



Infrared CIRS Heat measurement

• Excess	heat	at	south	pole
• Tiger	stripe	origin

(Spencer	et	al.,	2006)





Active Enceladus Jets





15Enceladus fountain	in	France’s	Versailles	garden







Global	Ocean

Hydrothermal	
Vents	on	
Seafloor



Earth:  Submarine Ring of Fire 2006 Exploration, NOAA Vents Program



Earth:  Submarine Ring of Fire 2006 Exploration, NOAA Vents Program



Life in Enceladus’ Ocean?
Multiple	factors	make	plausible	the	idea	that	life	exists	there:
• Global,	salty	ocean	
• Ocean	is	long-lived	
• Organics	in	plume,	coming	from	ocean	
• Heat	energy	
• Hydrothermal	vents	on	ocean	seafloor







Haze clears 
at an altitude 

of 60 km

ESA’s	Huygens	Probe	Lands	on	Titan



Huygens ImagesHuygens Images



Lakes and Seas Dunes

Mountains
Clouds

Dry River Beds

Titan: An Earth-like World
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No Ring Shadow on the Planet which occurs only every ~15 Years!



Vertical Ring Structure



A New Moon is Born???
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Appears	to	be	
associated	with	birth	
of	small,	icy	infant	
moon	nicknamed	
Peggy

Bright	ring	feature	
discovered	on	outer	
edge	of	A	ring	



Giant Storm:  Head eats tail



Hexagon and Giant hurricanes



Ring Shadow Marks Passing of Seasons



Cassini’s Final Year
and Grand Finale
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What’s
Next?



“You	don’t	have	to	go	home
(but	you	can’t	stay	here)”

Protecting	Saturn’s	Ocean	Worlds



Solstice	Mission	Trajectory



Key	Orbital	Characteristics	of	Final	Orbits

• 42	short-period	orbits
• Nov.		2016	to	Sept.	2017

• 20	F	ring	orbits
• Periapses	just	outside	
Saturn’s	F	ring

• Sets	up	Cassini	for	final	jump	
to	orbits	inside	D	ring

• 22	Grand	Finale	orbits
• Periapses	in	2,400	km	
“clear” zone



F	Ring	and	
Grand	Finale

View	from	Earth
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F	Ring	and	
Grand	Finale	
Periapses







• Saturn	internal	structure
• Gravitational	&	Magnetic	Fields

• Ring	mass
• Address	age	of	main	rings

• Saturn’s	ionosphere,	innermost	radiation	
belts	&	inner	D	ring	particles

• Highest	resolution	main	ring	
observations	

• First	Active	Radar	of	the	Rings	
• Highest	resolution	Saturn	polar	
observations	and	aurora

• Saturn	atmosphere	composition

Cassini	Saturn	science	complements	that	from	Juno	mission	to	Jupiter	

Final	Orbits	Science	Summary



Grand	Finale	Timeline
November	30,	2016
• F-ring	Orbits	Begin

• 20	orbits
• 3	maneuvers

April	22,	2017
• Last	Targeted	Titan	Flyby

• Produces	Grand	Finale	trajectory

April	23,	2017
• Grand	Finale	Begins

• 22½	orbits
• 9	non-targeted	Titan	flybys

April	26,	2017
• First	dive	through	gap

September	11,	2017
• Last	Non-targeted	Titan	Flyby

• Puts	Cassini	on	impact	trajectory

September	15,	2017
• Saturn	Impact











Questions?





Cassini Family saying Goodbye…




