Dear Mum,
I have been learning many interesting new things at UCL. For example, there is this concept called wave-particle duality. At school we learnt that light can be seen as waves (a bit like in the sea) or as really tiny particles (called photons, in the case of light) depending on what you do with it. Now they’re trying to tell us that the same is true for all particles! It is completely mind-bending, but I’ll try to explain it to you anyway.

Everyone always thought that electrons were just particles; one of the building-blocks that atoms and thus, in turn, matter was made of. Most people still think that, but I have been banished from the bliss that is ignorance and I intend to take you with me into my exile. As it turns out, electrons (and apparently all other particles) also have wave-like properties! No, actually, they don’t just have wave-like properties… they are waves. But, at the same time, they’re still particles!
Completely confounded yet? Yes? Good, then I’m not the only one… perhaps an analogy is in order, in order to put the whole thing in terms our puny little human brains might begin to understand.

Imagine you know this perfectly normal guy. Know him quite well, in fact; you know the names of most of his relatives, know what his job is, you know what his skills and weaknesses are. You know where he lives -  you walk past his house every day, secure in the knowledge that everything that goes on there is perfectly normal and unsurprising.
And then one cold, dark – in other words, perfectly normal – night you’re walking down the road where he lives, looking up at the full moon, basking in its faint light, admiring its faint golden beauty… when all of a sudden you hear a horrible roar and something with lots of fur, even more claws and a terrifying amount of teeth jumps out at you from behind the hedge outside your perfectly normal friend’s house.
You don’t make the connection at first, distracted as you are by being scared witless, but then you see something shiny on this beast’s neck.

It’s the perfectly normal chain your perfectly normal friend normally wears.

And then it clicks: your friend is a werewolf. This terrifying creature is in fact him, as seen by the light of the full moon.
By day (well, and by most nights, really) he looks perfectly normal, on the night of the full moon he looks like something out of Buffy the Vampire Slayer.
But which is the real him? The human or the wolf?

The answer to that question, at least, is simple: they both are. The real him is neither human nor wolf, but rather something that encompasses both.

And so it is with electrons. If you look at them in one way they look like particles, if you examine them in another they look like waves. The truth is that they are both, or something in between.
So, there you have it: electrons are werewolves. Light has a secret identity like Clark Kent, Bruce Wayne or Peter Parker. Protons are probably really aliens from the planet Zeeb.
And you can’t help but get the feeling that they don’t really want you to know.

Much love,

me (
