
LISA PATHFINDER – TECHNOLOGY DEMONSTRATION FOR A NEW ERA OF SPACE SCIENCE 
TAPE STARTS: 
10:00:00

A-ROLL STARTS:
10:00:10

10:00:10

[LISA PATHFINDER SPACECRAFT ANIMATION]
Before trying something new, you need to test the technology first - and that’s exactly what LISA Pathfinder will be – a technology demonstration mission. It will become the first gravitational laboratory in space for fundamental physics. And it will test the technologies that will be needed to detect and measure gravitational waves.

10:00:33 

[INSET CLIP: PAUL MCNAMARA, LISA Pathfinder project scientist, ESA includes GRAVITATIONAL WAVE RIPPLE ANIMATION]
“Gravity is the fundamental force of the universe. At the largest scales of talking about stars, galaxies, the universe, they’re dominated by gravity. So we have to actually look at the ripples in spacetime, we have to have a look at the effect of gravity over all of space.”
10:00:48

[EXPLODING STAR ANIMATION,NEBULA STILL, EARTH STILL]
Gravitational waves from an exploding star, for instance, travel across the universe almost unimpeded, unlike light, which gets absorbed by gas and dust. When they pass through the Earth they produce minute changes in the size of our planet, but only by about a millionth of the size of an atom - making them extremely difficult to measure. 

10:01:12

[LISA SPACECRAFT ANIMATION INCLUDING CUTAWAYS INSIDE, GRAVITATIONAL WAVE ANIMATION, NEBULA STILL, FUTURE LISA MISSION ANIMATION WITH THREE SPACECRAFT]
This means ensuring that any detector is isolated or shielded from all other forces, which could disturb the measurement. And if you want to investigate gravity, you need something to fall. So inside LISA Pathfinder there will be two small gold-platinum cubes in freefall. 

The aim is to show that something can be built that is free of all forces, except gravity, and is sensitive enough to measure the tiniest of movements caused by the passage of a gravitational wave. 

A precision micro-propulsion system with tiny thrusters will keep the spacecraft in perfect position. This way, for instance, it can oppose any solar radiation force, protecting the cubes from the external noise of the solar system.

When LISA Pathfinder proves this innovative technology, the next step will be another, much bigger mission involving up to three spacecraft, separated by five million kilometres, with cubes in each one. 

Measuring the distance between them, and the gravitational waves that produce any changes in that distance, will open a new window to our gravitational universe. 
10:02:25

[INSET CLIP: CESAR GARCIA MARIRRODRIGA, LISA Pathfinder project manager, ESA] 
“LISA Pathfinder is a first for ESA in that it’s a mission looking into a new science altogether, a new way of doing astronomy.”
10:02:34

[BLACK HOLE ANIMATION]
And this new era in space science, first predicted by Albert Einstein almost one hundred years ago, will change forever how we see the Universe around us.

10:02:48

LISA PATHFINDER B-ROLL
10:02:48

[TITLE] Paul McNamara

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.”

10:03:35

[TITLE] LISA Pathfinder launch 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.

10:05:37

[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.

10:04:48

[TITLE] Gravitational waves animation
Animation showing the ripples of gravitational waves in spacetime
10:07:42

END OF THE b-roll

