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[ANIMATIONS OF SOLAR SYSTEM and ROSETTA ORBITER; COMET STILLS]

The formation and evolution of our Solar System played a vital role in how Earth, and the human race, came into existence. Since comets are remnants from our early Solar System, the Rosetta mission is updating and informing our scientific understanding by studying comet 67P/Churyumov-Gerasimenko.

10:00:35

[ORBITER ANIMATION SHOWING POSITION OF COSIMA INSTRUMENT; STILL OF COMET DUST PARTICLES]

Recently, the orbiter’s COSIMA instrument discovered organic material in the form of carbon inside several particles collected from the comet’s coma. And the type of carbon was more complex than expected.

10:00:47

[INSET CLIP: SIHANE MEROUANE, CO-INVESTIGATOR COSIMA INSTRUMENT, ESA] 

“This carbon was compared for us with a lot of meteorites material that we had measured with a copy of the instrument on the ground, our reference model of the instrument, and we tried to find what is the best match. And the best match is actually what we found in very few meteorites in the Orgueil chondrite which is a meteorite which is thought to maybe come from an extinct comet so that would be the best match. But even in our meteorite collection we don’t have any material looking like what we have at the comet. So this is really special and is only on some particles.”

10:01:22

[ANIMATION OF ROSETTA AND EARLY SOLAR SYSTEM]

Rosetta has detected small organic molecules in the form of a gas, but only these larger carbon-bearing molecules in dust particles. Linking how and where these different sized organic molecules formed and combined with the comet is ongoing - and hints at comets having a complex dynamic history. 
10:01:48
[STILLS AND ANIMATION OF MICROSCOPIC COMET DUST GRAINS FROM MIDAS INSTRUMENT]
Along with COSIMA and GIADA, the MIDAS instrument has also been collecting particles - but MIDAS is concentrating on those smaller than 50 micrometres, so small that they can’t be seen with the naked eye. And one of these particles had an unusual repeating, fractal-like structure, seen for the first time in a comet.
10:02:10

[INSET CLIP: THURID MANNEL, MIDAS INSTRUMENT, ESA] 
“This is a little bit of a surprise because normally we would expect dust growth from the beginning is fractal but then in the process of being incorporated into comet, the fractal structure should be destroyed by compaction and so this fractal dust particle must be a survivor of this violent compaction process and so this is a very special catch.” 

10:02:37
[SOLAR SYSTEM ANIMATION]

Instruments like MIDAS, and others on the Rosetta mission, act as time machines because they offer insights into the Solar System’s past. 

10:02:47 

[INSET CLIP: MATT TAYLOR, ROSETTA PROJECT SCIENTIST, ESA] 

“It’s really pleasing for me as a project scientist to see how the results we have on Rosetta are being put into context of how the Solar System evolved and in fact broader than that, when talking to the broader astronomy community you see how that they’re considering what Rosetta has done or is doing in other Solar Systems, so saying well we see this cloud of dust and gas and we have this context measurements from Rosetta, maybe this is how this planetary system is going to evolve etc and also for our own system as well. So it’s really, really fantastic to have this data set and it has massive implications.”

10:03:23

[ROSETTA ANIMATION]

Before the orbiter hits the comet and ends its life on September 30th, a number of instruments will be collecting data and taking images during the descent. So for many scientists and students around the world, the end of the Rosetta mission is also the beginning of further new science and fresh insights into our history.
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[A-ROLL ENDS]
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10:03:45
[TITLE] THURID MANNEL, MIDAS INSTRUMENT, ESA (ENGLISH)

“Ok so MIDAS is a like a time machine for me because we can look at how smallest particles in the very beginning of our Solar System have agglomerated, so to start to build larger particles. And out of this growth process that went to larger and larger structures, then the whole comet formed. So MIDAS is looking at the tiniest and thus earliest moment of the comet.” 

A response to whether the fractal-like structure had ever been found in a comet  before:

“No this has not been found before, however MIDAS is also our first good opportunity to find this. So Midas is the first instrument that is able to image those pristine dust particles and those really small structures.” 

10:04:44
[TITLE] THURID MANNEL, MIDAS INSTRUMENT, ESA (GERMAN) 

A description of the comet’s dust particles.

An explanation about the dust particles’ unusual fractal structure.

10:06:04
[TITLE] MATT TAYLOR, ROSETTA PROJECT MANAGER, ESA (ENGLISH)

“It’s really pleasing for me as a project scientist to see how the results we have on Rosetta are being put into context of how the Solar System evolved and in fact broader than that, when talking to the broader astronomy community, you see how that they’re considering what Rosetta has done or is doing in other Solar Systems. So saying, well we see this cloud of dust and gas and we have this context measurements from Rosetta, maybe this is how this planetary system is going to evolve etc and also for our own system as well. So it’s really, really fantastic to have this data set and it has massive implications. And the data, because there’s so much of it, because it’s so... I can’t describe it... because there’s so much of it and it’s so good, there’s going to be decades of work carried out on it. So I always say to youngsters that come and hear talks and the people that are interested in it, oh you know, Rosetta’s nearly finished... The data is going to be there for years. There are people in high school, even lower - younger kids - that will go through, they can go through to university and they can work on, they can do a PhD, they can do postdoctoral research on the data of Rosetta because there’s enough of it to go round.”
“I don’t know, I can’t, I can’t find superlatives to describe the data set that we have got from flying next to this comet for so long. What we’ve got from both Philae and Rosetta, having escorted this comet through its closest approach to the Sun, seen the fireworks in summer 2015 and now we’re seeing it kind of fade away, and we’re getting closer and closer and I think this end of mission scenario where we plummet towards the surface and ultimately hit the surface is a fitting end to this fantastic mission.” 

Taylor anticipates how he is going to feel on the final day of Rosetta’s mission.

“There’s going to be an outpouring of emotion. It’s going to be mixed. There’s going to be a celebration that we’ve done this, we’ve succeeded and it’s been massively successful and will prove more and more so in the years to come. But also there’s a great deal of sadness that there’s no more excuse to come and meet with the people that we have. This massive team that we have, this international team, both European but also across the world.”
10:08:27
[TITLE] SIHANE MEROUANE, CO-INVESTIGATOR COSIMA INSTRUMENT, ESA (ENGLISH)

“We discovered that this carbon was actually a very complex material, very complex carbon, very different from the simple molecules that we would expect to find there, so we don’t see amino acids, or alcohol or these type of molecules which is observed in the gas. But we see something much more complex, and very rich in carbon and poor in nitrogen or hydrogen compared to these other materials.” 

“Because the comet is kept in very cold environment we don’t expect it to have very high temperature phases so it can be that this material was formed closer to the Sun and was then was brought to the comet later - and this for us was a surprise because we knew it for the minerals but not so much for the organics. So it seems that the organics also can be transported over large distances in the Solar System.” 

10:09:33
[TITLE] SIHANE MEROUANE, CO-INVESTIGATOR COSIMA INSTRUMENT, ESA (FRENCH)

An explanation of the type of carbon discovered in particles from the comet.

How this type of carbon has been seen before in a meteorite on Earth.

Why the discovery of this type of complex carbon is a surprise.

10:11:19
[TITLE] ANIMATION, ROSETTA’S FINAL ORBITS AROUND THE COMET
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[ENDS]


