Cassini and an Interplanetary date, with Enceladus
Over one and a half decades ago (end of Oct. 97) a space-craft was launched from Cape Canaveral, carrying with it, on board, an entourage of scientific, instrumentations. Cassini Huygens, was the name bestowed upon this mission, an interplanetary probe destined for one of the most glorious of wonders cradled, within our solar system. And, the reason for this interplanetary, seven year long journey, was to target and rendesvous with, the jewel of the solar system, Saturn and with all its natural satellites. 
Especially one moon, was certainly set in the cross hairs, by a scientific imaging team, a group led by a world renowned and honoured planetary scientist, called Carolyn Porco. Of whom, I had the honour of conversing with (via mail) and being added into her mailing list, many moons ago. And, speaking of moons, the one, in our fascination of which, I am referring to was called Titan (stemming from Classical Greek Mythology) and most intriguing since, it was the only moon with an atmosphere, enshrouded in clouds.

Therefore, inhibiting the optical view of its surface by the cameras on board the 1st voyager missions, during their flyby, back in the late seventy’s and early eighties..
And, again back then, the mission-team was chiefly comprised of the same planetary scientists and of course, Carolyn was selected as, the imaging team leader.
Obsessed and destined in obtaining further images and analytical data, the Huygens probe separated from the Cassini orbiter and touched down on its surface. Thus, gracing us with a view of its surface, indicating a terrain chiefly comprised of mountains, craters and valleys, along with many lakes of liquid methane. Needless to say, since then (2004/5), the Cassini orbiter / spacecraft has continued in orbiting Saturn with its mesmerising rings and its large family of moons. Many of them have certainly been ever so intriguing and all with their own signature as, so discovered in these empirical observations in the past years by Cassini. 
Over these past few years and recently, one very active and icy cold moon, has had Carolyn and her team in a dance of excitement and joy since it comprises water ice. Enceladus, with its multiple fissures and geysers, spewing water ice vapour, 1000’s of kilometres up into space, leaves a faint trail, a wonder, in white lace across the heavens. Anyway, more details have been captured and placed ever so eloquently, in her own true words and in-turn, I have encapsulated her version into the attachment above.-tks.
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Image above:

A cross sectional view of this small and icy moon to better indicate to us, the public, what they believe, the various frozen layers of gas, water and dust solidity (rock) would appear as.
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Image above:

Once again, a cross sectional view but, in a diagrammatic format to better indicate, the convection cycles.  The dynamics behind the structural constraints, produced from the forces of gravitational and momentum, placed upon this small but, ever so intriguing, little planetary wonder.
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Image above:

Ladies and gentlemen, I present to you, the ever so active geysers of Enceladus. The optical image was captured, by the spectroscopic cameras on board Cassini orbiter as, made a close flyby over the surface of this mesmerising, icy and nomadic little moon.
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Image above:

A towering majestic spire looking onwards towards the heavens, the Titan IV rocket manufacturer Lockheed Martin. And, with its boosters that, were previously used by the U.S. Air Force. Launched from Cape Canaveral Air Force Station. At the time of its introduction, the Titan IV was, the largest and unmanned space booster, used by the U.S Air Force.
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Image above:

Centre's prime contractor, Aérospatiale of France (now Thales Alenia Space), assembled the probe with equipment and instruments supplied by many European countries. Huygens' batteries and two scientific instruments by the US. The Italian Space Agency (ASI) provided the Cassini orbiter's high-gain radio antenna and with the incorporation, of a low-gain antenna that, ensures telecommunication with the Earth for the entire duration of the mission. A compact, lightweight radar, which uses the high-gain antenna, serves as a synthetic aperture radar, a radar altimeter, a radiometer, the radio science subsystem (RSS), the visible channel portion VIMS-V of VIMS spectrometer.  The VIMS infrared counterpart was provided by NASA, as well as Main Electronic Assembly, which includes electronic subassemblies provided by CNES of France.
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Image above:

An artist’s impression of what the Cassini orbiter would appear as, it makes another one of its orbital flybys, over the majestic, rocky and icy rings of the most celebrated glorious wonders, in our solar system, Saturn. Or, alternately, at the rendezvous during the SOI maneuver, which took approx. 90 min. allowed Cassini, to be captured by Saturn's gravity into a five-month orbit. Cassini's close proximity to the planet, offered a unique opportunity to observe Saturn and its rings with an extremely high resolution.
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Over the last ten years, we on Cassini have built an edifice of knowledge of Saturn's active moon, Enceladus, that has set planetary exploration abuzz.

With growing degrees of confidence, we have found, in one discovery after another, that this small world contains a liquid water environment, deep beneath the ice capping its southern hemisphere, that is laced with organic compounds, comparable in salinity to the Earth's oceans, and of all things under the Sun, venting to space in a spectacular and expansive array of 101 geysers reaching thousands of miles into the space. In all, these findings point to the solar system's most accessible extra-terrestrial watery environment -- a habitat -- within Enceladus where, perhaps, a second genesis has taken hold. It is a possibility that can bewitch the mind and strike awe and exaltation in the most stolid of souls.
One unanswered question all this time has been: Just how extensive is the water layer within Enceladus? Evidence has been gathering since Cassini's first visits to this moon for a lens, or sea, of water, as wide as the South Polar Terrain ... that unique province at the south pole that is ringed by mountainous folds and ridges and slashed by 4 major fractures from which the geysers erupt. Then in 2013/2014, Cassini gravity measurements indicated much stronger evidence for such a south polar sea, about 35 kilometres below the surface and about 10 kilometres thick, but perhaps connected to a thinner global ocean. It was unclear.
Today, the members of my imaging science team, using our high resolution images of Enceladus' surface taken over the last 7 years, have confirmed that Enceladus' water layer is indeed global. How did they do it? By looking for a libration ... a small, cyclical, back-and-forth deviation from uniform rotation ... and finding that it is present and much too large to be a libration of the entire body. The conclusion:  It is a libration in the thin, outer ice shell only, indicating that ice shell and rocky core are decoupled and separated by a liquid layer.
Sacre bleu!
It has been a hard problem to solve, requiring persistence, painstaking analysis, an understanding of orbital and rotational dynamics, and bringing to bear the full and tedious brunt of statistical analysis. But it has yielded gold.

So here's raising a glass to our kind. We have done a remarkable thing ... to set our craft on a long-distance mission in search of lovely blue oceans like those of Earth, and have it answer us with such gratifying certitude.
Carolyn Porco

Cassini Imaging Team Leader

Director, CICLOPS

Boulder, CO

cpcomments@ciclops.org

