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Take 3 Q2 [I min19 seconds]
Gravitational waves are a natural consequence of Einstein’s theory of relativity which we call the general theory of relativity. In Einstein’s equation there’s a natural consequence that if ever any two bodies are gravitationally interacting they will give off something called a gravitational wave. These gravitational waves are very feeble. They don’t carry much energy. And when they go through everyday matter they cause it to squeeze and stretch, a little bit like a beach ball being pushed and squeezed. Unfortunately, it’s only in the last year or so we’ve had the apparatus that’s capable of detecting these gravitational waves. Out in the USA there’s two detectors which are capable of detecting these gravitational waves. They fire powerful lasers off mirrors that are suspended down four-kilometre-long vacuum tubes and they watch whether a mirror vibrates or not. The vibration is very rapid, like maybe 100 times a second, but the amplitude is incredibly tiny. It’s one ten thousandth of the width of a proton, which is about this big (gestures with fingers together). So gravitational waves are difficult to discover because they only interact weakly with matter.

Take 3 Q3 [29 seconds]
Gravitational waves are about the only way we can study gravity at its most extreme. So if you want to test whether Einstein’s general theory of relativity is correct all the way from how it works on Earth to the most powerful black holes we know of in the Universe tearing each other apart, gravitational waves are the way to do it. They give us a window to the Universe that is completely opaque at other wavelengths.

Take 3 Q4 [24 seconds]
We’d love to discover whether Einstein’s Theory of Relativity is correct or not at its most extreme. We’d also like to know where do gravitational waves come from, how often are they created, what are the types of stars that give rise to them and can we marry the theory of relativity with quantum mechanics, on unsolved puzzles in physics.

Take 3 Q5 [19 seconds]
Well there’s a big race on at the moment to understand gravitational waves. It’s the hottest topic in astronomy and probably the hottest topic in physics and we want to be at the forefront of science. So we want Australia engaged in the most exciting things that are happening in science. And as of today, that’s gravitational waves.

Take 3 Q6 [1min 10 seconds]
We’re lucky in OzGRav to combine six institutions that are all interested in gravitational waves and sort of worship Einstein. Up at ANU they’re working on the detector technology. They’re going to be looking at trying to beat the uncertainty principle by squeezing light in a very clever way to make the detectors even more powerful. At the University of Adelaide they’re working on cameras that will help make the detectors more sensitive and also looking to the next generation of detectors that will be developed in five on ten years maybe even in Australia. And in WA, they work on isolating the vibrations that otherwise contaminate our signal. We have theoreticians at University of Melbourne and Monash University who will be working out what the gravitational waves actually mean. And here at Swinburne we’ll be using neutron stars like the ones I have got here behind me to search for the signals that supermassive black holes give off when they dance around each other and cause the neutron star to change its location slightly as the gravitational waves stretch and squeeze space time between us and the pulsars.
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