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Roger Highfield talks to Stephen Hawking about life, the universe and everything

How do you react to claims that, through your efforts to combine current theories of the very small (quantum mechanics) and the very big (relativity) into a single theory of everything (quantum gravity) you are the modern day equivalent of Einstein?

 I'm respected I hope. But I'm just one of a number of people who have helped shape our modern view of the universe. Comparisons with Newton and Einstein are media hype. 

In A Brief History of Time you say that black holes are not so black: they evaporate to give off what is now called Hawking radiation. You now say in The Universe in a Nutshell that if Hawking radiation could be detected around black holes, you would win the Nobel prize. How close are we to this? 

Only black holes of very low mass would emit a significant amount of radiation. Searches have been made for low mass black holes that might have been produced in the early universe, but none have been found so far. 

Some say that the forthcoming Large Hadron Collider (atom smasher) could one day make mini black holes which would then evaporate with a splash of Hawking radiation. 

Much as I would like small black holes to be detected, I don't think that it is likely in the LHC. But I would be delighted if they were. 

In Nutshell, you discuss how four dimensions are not enough for a theory of everything. The three dimensions we see could actually be a membrane ("brane") floating, like a bubble, in a space of half a dozen dimensions. Why are you excited by the suggestion that extra dimensions could be a millimetre or more? 

Brane worlds and large extra dimensions could be detected by the next generation of particle accelerators. This would make quantum gravity an experimental science. 

Some scientists claim that the Big Bang occurred when two branes collided. What do you think of this Ekpyrotic universe proposal? 

I think that it is rubbish 

You were accused of hubris when you said in Brief History that we would one day "know the mind of God" and gave the odds as 50/50 that a theory of everything would emerge by the millennium. Given we have not got one yet, do you feel more or less confident (and do you want to give new odds)? 

Twenty years ago, I thought we might find the theory of everything, by the end of the 20th century. However, although we made a lot of progress, our ultimate goal still seems about the same distance away. I have revised my expectations downwards, but I still think there's a good chance of finding it by the end of the century, only now it is the 21st century. 

You use God as a metaphor for the laws of nature but, from what I remember, you are not religious in any way. Is this still the case? 

If you believe in science, like I do, you believe that there are certain laws that are always obeyed. If you like, you can say the laws are the work of God, but that is more a definition of God than a proof of his existence. 

But there are limits to what can be done with science. Indeed, you say in Nutshell: "We have not had much success in predicting human behaviour from mathematical equations." 

Even if scientists know the mind of God, they will be far from omniscient. 

Because of the uncertainty principle (one of the cornerstones of quantum theory, this principle gives limits to what we can know about subatomic particles), even God won't have omniscience. The existence of the Earth and everything it contains is the result of quantum fluctuations in the early universe that are random. Even without the difficulty of solving the equations in complex systems, our ability to predict the future is limited by the uncertainty in the initial state of the universe. 

In Nutshell, you still rely on imaginary time. I realise it is a mathematical tool but wondered if we had a clearer physical picture of what imaginary time actually is? 

Any picture of time is a mathematical tool according to the positivist philosophy of science I adopt. In this, a physical theory is a mathematical model. We cannot ask if a model corresponds to reality, because we have no independent test of what reality is. All we can ask is whether the predictions of the model are confirmed by observation. Models of quantum theory use imaginary numbers, and imaginary time in a fundamental way. These models are confirmed by many observations. So imaginary time is as real as anything else in physics. I just find it difficult to imagine. 

Although you don't approve, you think the creation of GM humans is inevitable. But you also argue that it is necessary because you fear artificial intelligence will overtake human intelligence. 

With genetic engineering, we will be able to increase the complexity of our DNA, and improve the human race. But it will be a slow process, because one will have to wait about 18 years to see the effect of changes to the genetic code. By contrast, computers double their speed and memories every 18 months. There is a real danger that computers will develop intelligence and take over. We urgently need to develop direct connections to the brain so that computers can add to human intelligence rather than be in opposition. 

Given that your motor neuron disease has a genetic component, it may one day be possible to screen the unborn child for this condition with a view to termination. Would you approve of this? 

Some forms of motor neuron disease are genetically linked but I have no indication that my kind is. No other member of my family has had it. But I would be in favour of abortion if there was a high risk. 

In 1992 you told me you had received a very attractive offer to work abroad. Today, would you be interested in leaving Cambridge? 

Cambridge is one of the best universities in the world, especially in my field. I'm better off here scientifically and closer to my family. I get the best of both worlds with a visit to Caltech each year. 

You backed Labour in the general election. Do you still feel good about Mr Blair? 

Better than the alternative. 

For the US election, you videotaped an endorsement of Al Gore. What do you think of George W Bush? 

Star Wars, Alaskan oil, Kyoto - need we say more? 

Have you considered writing an autobiography? 

I don't want to write an autobiography because I would become public property with no privacy left. I haven't read the biographies of me that other people have written because they would only annoy me by how wrong they were. 

