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[LISA PATHFINDER LAUNCH, December 3, 2015 plus ORBIT ANIMATION]

The LISA Pathfinder mission is opening up the possibility of the first space-based gravitational wave detector. After its launch, the spacecraft travelled to its operational orbit 1.5 million kilometres from Earth. And since early March, it has been testing the technology needed to detect and measure 
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[GRAVITATIONAL WAVES ANIMATION, credit MAX PLANCK INSTITUTE FOR GRAVIATIONAL PHYSICS, plus ESA WAVE RIPPLES ANIMATION]

… gravitational waves - ripples in spacetime, first predicted by Einstein a hundred years ago. These ripples pass through matter and produce changes about a millionth of the size of an atom - making them extremely hard to measure.
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[LIGO STILL, credit Caltech/MIT/LIGO lab] 

The ground-based detector, LIGO, recently detected these oscillating waves directly for the first time. They had relatively high frequencies of around 100 Hz. 
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[GRAVITATIONAL WAVE AND LISA PATHFINDER ANIMATION]

Gravitational waves cover a much wider range of frequencies and a space observatory could detect waves with frequencies that are a million times smaller.
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[INSET CLIP: Martin HEWITSON, University of Hannover]
“These signals are very, very tiny indeed and we’ve been able to show with these test masses inside the LISA Pathfinder that we would be able to see gravitational waves in the frequency band we’re interested in.”
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[LISA PATHFINDER TEST MASS ANIMATION]

The test masses are two identical 46 cm metal cubes in freefall, shielded from all external forces other than gravity. LISA Pathfinder has been able to put these cubes in freefall over five times more precisely than required.
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[INSET CLIP: Rita DOLESI, University of Trento]
“I think LISA Pathfinder has already demonstrated that it’s possible actually to place two test masses in freefall in space with a residual relative acceleration at a level required for a future gravitational wave detector.”
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[LISA PATHFINDER AND FUTURE 3 SPACECRAFT FORMATION GRAVITIONAL WAVE DETECTOR ANIMATION]

LISA Pathfinder confirmed the technology for a space-based gravitational wave detector even before the science operations began. Since then, it has become even more sensitive and closer to the system that will be used on a future gravitational wave detector. This will consist of three spacecraft, 5 million kms apart, each containing cubes in freefall.
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[INSET CLIP: Paul McNAMARA)

LISA Pathfinder project scientist, ESA] 
“A space based detector like LISA is looking for low frequency gravitational waves, and by low frequency really we’re talking about very big objects which are in motion. So we’re looking at the centres of galaxies, the supermassive black hole at the centre of a galaxy, and when two galaxies merge the two black holes eventually form one big entity. And it’s in that merging of the two black holes, is what we’re picking up through LISA.”
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[SPACE AND LISA PATHFINDER ANIMATION]

Gravitational waves will transform astronomy and provide a new way to examine our universe. And now LISA Pathfinder has successfully shown the first step forward to a way to detect low frequency gravitational waves in space.
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LISA Pathfinder project scientist, ESA [English]
“Gravity is the fundamental force of the universe. At the largest scales of talking about stars, galaxies, the universe, they’re dominated by gravity. However gravity does not get absorbed very well by matter. We’re sitting here in a building, we’re not floating off in space. We’ve got a building between us and the Earth. So gravity penetrates all matter. So for that reason the gravity is passing through our detector and doesn’t really dump any energy in the detector the way an electromagnetic telescope will pick up late so we actually look at the ripples in spacetime, we have to have a look at the effect of gravity over all of space.”
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University of Trento (Italian)
10:05:43:00

Setup shots for Paul McNamara
10:06:46:00

Setup shots for Martin Hewitson and Rita Dolesi
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Exterior GV's at ESOC, Darmstadt
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[TITLE] LISA Pathfinder launch and separation animation
Launch of LISA Pathfinder on a Vegas rocket with the opening of the faring and the release of the LISA Pathfinder spacecraft above the Earth towards its eventual orbit.
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[TITLE] Inside LISA Pathfinder animation
This shows the gold-platinum cubes that are in freefall, shielded inside the spacecraft, at the heart of the mission. We also see the micro-propulsion system at work.
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[TITLE] Gravitational waves animation
Animation showing the ripples of gravitational waves in spacetime
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[TITLE] Launch of LISA Pathfinder,
December 3, 2015
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