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Quantum weirdness
QUANTUM PHYSICS 101

Quantum physics is weird!

~  You cannot talk about “the position” or “the
momentum” of a particle

—  Complementarity: Particles behave like waves,
and waves behave like particles

—  Just looking at a particle affects its motion
—  Schrodinger’s cat: both alive and dead

—  Tunnelling: a particle trapped in a box can
suddenly ‘appear’ outside of the box

—~  Entanglement: pairs of particles can be in weird
states, such that a measurement of one
instantaneously changes the other

—  But follow the rules and it all works!
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So what?
Quantum physics represents the most accurate scientific theory we have, but...

If guantum mechanics is so strange
and counter-intuitive, how can we
hope to develop new technologies
such as quantum computers which
are based on this ‘weirdness’?

Let’s take up the challenge!

The University of Sydney
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. why can’t we quantize gravity?

. why do measurements obey different laws to everything else?

. do we really understand it, or just ‘Shut up and calculate’

... what was Einstein going on about?
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Operational quantum mechanics
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Preparations — quantum states
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Qubits and the Bloch sphere
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Quantum Measurement — the Born rule
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Schrédinger’s Cat coherence

Schrodinger’s cat: a coherent superposition of alive and dead

The interesting point about this state is not that it's a combination
of the cat being alive and being dead.

It's that there exists a coherence measurement with 2 outcomes
such that this state, when measured, gives ‘+’ with certainty
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Indistinguishability of non-orthogonal quantum states
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