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	Integral, ESA’s International Gamma-Ray Astrophysics Laboratory satellite, is celebrating ten years in orbit. With Integral, astronomers want to answer various questions: For example, what happens to stars  after they have died. After a supernova, the big explosion of a star, sometimes a black hole is left behind. But what happens next ?
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	ITW ERIK Kuulkers: Esa Integral operations Scientist

When we look at stars orbiting black holes, these black holes attract matter from their companion. So, the material is swirling into the black hole and we learn about the interaction between the black hole and the matter.
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	Integral is helping to give answers to these cataclysmic events such as supernovas, colliding neutron stars and matter being swallowed by black holes.

These processes produce vast amounts of gamma rays and other kinds of radiation. On Earth, we can only observe  parts of this radiation in the radio and visible light frequencies. But other radiation, such as gamma rays, are blocked by the atmosphere.
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	ITW ERIK Kuulkers: Esa Integral operations Scientist

And we are measuring these supernova’s because they produce these X-rays and Gamma rays and we sort of count each photon which comes from these objects. They are intense when you are close to them, but we are many many many lightyears away and so the radiation becomes less and less so you need very sensitive intruments to really count these photons.
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	This is why Integral is so important. Even after a decade: it remains the most sensitive gamma-ray observatory ever launched, with its 4 Instruments: two gamma-ray telescopes, an X-ray monitor and an optical camera.  Pointing  simultaneously at the same region of the sky they make complementary observations of high-energy sources.

	
	In ten years Integral has made the first ever detailed high energy radiation map of our own Galaxy, the Milky Way, and has looked at the giant black hole and its nearby environment at the center of our Galaxy. 
It has also found distant quasars, the farthest objects so far detected by Integral; these are gamma-ray “lighthouses” shining from the very edge of the Universe. All this helps astronomers understand how matter behaves in extreme conditions. And what condition is more extreme than being sucked into a black hole?
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	ITW ERIK Kuulkers: Esa Integral operations Scientist

 it’s really some kind of struggle when you’re going into the black hole and you send out a last cry. And then you’re sucked into the black hole. It’s a last very a last piece of information and then you will never see it again.
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	And, as always, one of the most important questions is: why and what can we learn from these amazing discoveries?
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	ITW ERIK Kuulkers: Esa Integral operations Scientist

we learn from these objects because we want to know how did they produce the elements which we are made of. These are the objects which throw different kinds of material into the universe and they wander of into space, and we are made of all these elements which are produced by a supernova. So its important for us to know where does life originate, how does it originate
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	In the last decade Integral has proven to be very successful and in the future ESA believes that the integral mission will remain of incredible value to science. This is, because Integral is one of the few satellites that look into gamma rays and the only one to look in such a broad spectral range. Together with other observatories on Earth and in space we now get a complete picture of how, for example, stars evolve.  Integral is providing a large piece of this amazing puzzle.
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	ITW ERIK Kuulkers: Esa Integral operations Scientist

Why and how observe gamma rays from space with integral?

"We have to put integral into an orbit around the earth because the atmosphere absorbs the high energy radiation And we are measuring these supernova’s because they produce these X-rays and Gamma rays and we sort of count each photon which comes from these objects. They are intense when you are close to them, but we are many many many lightyears away and so the radiation becomes less and less so you need very sensitive intruments to really count these photons.
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	ITW ERIK Kuulkers: Esa Integral operations Scientist

What can we learn?
we learn from these objects because we want to know how did they producre the elements which we are made of. These are the objects which trow a different kinds of material into the universe and they wonder of into space and.we are made of al these elements which are produced by a supernova. So its important for us to know where does life originate, how does it originate.



	10h05’08”
	ITW ERIK Kuulkers: Esa Integral operations Scientist

What has integral achieved?

integralhas achieved in these ten yeaars many many things. It has looked at various kinds of objects. Ranging from star orbiting black holes, it has looked at the center of our galaxy and it even has looked at the radiation coming from behind our galaxy.
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	ITW ERIK Kuulkers: Esa Integral operations Scientist

What can we from observing black holes and stars?

When we look at stars orbitting black holes these stars attract matter from the companion. So the material is swirling into the black hole and we learn about the interaction between the black hole and the matter.
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	ITW ERIK Kuulkers: Esa Integral operations Scientist

What has integral done in ten years? exemples

in ten years integral has uncovered various kinds of objects. And those object where inbedded in a lot of material so we could not see them before. It has also provide the means to look how the high end radiation is across the whole galaxy.
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	ITW ERIK Kuulkers: Esa Integral operations Scientist

Integral as a large piece of the puzzle.

Integral is one of the few satellites which look into gamma rays.And togeher with other satellites and observatroies around earth we can get a complete picture of how these stars evolve and without integral you’re missing a large piece of the puzzle.
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	ITW ERIK Kuulkers: Esa Integral operations Scientist

Integral instruments/ mock-up and inserts
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	Integral various animations
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