Keynote address:  Some Questions about Relativity:

What was the basic problem that Einstein was concerned with pre 1905?

[The F=qvB force appeared to contradict the principle of inertia.  Comments on his apparent lack of knowledge of the Michelson-Morley expt.  The implications of Maxwell’s equations.]

The paper was on the “electrodynamics of moving bodies”.  At first glance that doesn’tseem to make sense – moving bodies don’t have electromagnetic fields do they?  What was meant by that title? [The full implications of the principle of relativity.  His intuition that magnetic force was really electric force etc.]

How did Einstein come to the two postulates?  [Significance of Maxwell’s work, rather than MM expt. etc.  Idea that the universe worked on ‘elegant’ principles (like relativity).]

The Lorentz transformations.  Why had Lorentz proposed them earlier (was it to explain the MM expt?), and why does Einstein get all (well most of) the credit?

We sometimes say that relativity suggests a four dimensional world where we have 3 space and 1 time dimensions.  Are time and space in some way equivalent?  In what way is time related to space as a dimension?  Is something in the 4D world invariant?  What is meant by the space-time interval?

E=mc² did not appear in the original 1905 paper, but later that year.  How did it arise out of theories of relative motion? [Energy becomes relative too - how can that be?  Where does all the energy go when the spaceship is not actually getting (much) faster?]

How are energy and mass related?  Does mass have energy, does energy have mass?  Why did Einstein say we will never get energy from mass? Did he realise that was what was powering the Sun?

Were others on the verge of special relativity? Poincare, Lorentz?  Was it just waiting to happen?

The transition from special to general relativity.  What are the differences?  Why is it said that although someone else would have soon come up with special, general was much more of an intellectual triumph?

When we say that an accelerated field is equivalent to a gravitational field, what does that really mean?  The experiments inside an enclosed rocket either sitting on Earth or out in space accelerating may look equivalent, but if one looks out the window the scene is very different!

Does light actually accelerate downwards at 9.8 as it goes through Earth’s gravity despite its zero mass?  Would it be possible to detect this ‘fall’ (of about 10-13 m across 30 m)?

As a photon has momentum, does it have mass?

A clock slows down when travelling at high speed.  It also slows down in a strong gravitational field.  Is there some sort of equivalence between the two situations?

Einstein was a ‘social activist’. He held strong views about nationalism, about war, about materialism. Were these views in any way related to his science?  Did his ability to question basic assumptions about space and time flow over into a desire to question social assumptions and norms? Is there a message in here for us somewhere in this current climate of all sorts of untested assumptions?
Does the light which "lenses" around a distant galaxy follow a "geodesic" - a natural pathway in curved space-time?
A laser beam fired horizontally on the moon will curve gently as it emerges into space.  A bullet fired from the same spot might actually go into orbit, metres above the moon's surface.  Are both the laser beam and the bullet following the same curve in space-time?
3. Why does Mercury's orbit precess, which is supposed to be a proof of general relativity?

