Script for “Boson the Clown” animation sequence:


Lead In:

Description of the Standard Model of Subatomic Particles and Interactions
Narrator: We now know that atoms are far from being the indivisible, fundamental particles of Democritus and John Dalton. They are in fact complex aggregates of particles and forces that interact with each other. These interactions are carried out by a set of virtual particles, so called because they come into existence out of nothing and fall back into nonexistence as soon as their task is done. Collectively they are known as bosons. These interactions were first mapped out by Caltech physicist Richard Feynman using a series of diagrams. For the electromagnetic force, which controls the shape and size of the atom and many of the atoms’ properties, the boson is called a photon. For the strong nuclear force, it is called the gluon because it acts as a perfect glue to hold quarks together inside protons, neutrons, and mesons as well as holding the nucleus of the atom together. Radioactivity is governed by the weak nuclear force, which is carried by W+, W-, and Z particles. The force of gravity is assumed to also have a boson, known as a graviton, that transmits gravitational energy between massive particles. However, gravity is so weak compared to the other three forces that the existence of gravitons has yet to be confirmed. This quantum model of gravity is also at odds with Einstein’s general theory of relativity, which says that gravity is not a force between particles but a curvature of space-time around massive objects.

In reality we don’t know exactly how these boson interactions occur; we just know that they do. For example, as two electrons approach each other we know that their negative charges repel. Yet since they are both waves and particles, the electrons don’t ever actually touch or bounce off each other. Instead, one electron emits a photon of electromagnetic energy, which is absorbed by the other, causing both to change direction. Likewise, an electron zipping around in an atom doesn’t follow any definite path but exists in a series of quantum levels with unique energy configurations, described by the four quantum numbers of Schrödinger. When a photon of just the right energy hits an electron, it jumps up to a higher energy level as the atom absorbs that frequency of light. When the exited electron falls back to its ground state, it emits a photon of the same color of light. This is why neon light bulbs are reddish orange; this color is the frequency in the visible spectrum that neon atoms happen to absorb and emit.

The exact mechanism by which electrons absorb photons and leap to higher quantum levels is unknown and perhaps unknowable (since any attempt we make to measure it changes the thing we are measuring, according to Heisenberg). But we would like to think that it happens something like this:

(A Feynman diagram appears; the camera zooms in on the photon which is seen to be a clown riding a unicycle on a wavy path while juggling glowing symbols showing the major bands of the EM spectrum, including radio, microwaves, infrared, visible, UV, X, and gamma radiation. The camera shifts to a shot behind Boson the Clown showing a building ahead with a glowing neon sign saying “The Atomic Comic Club.”)
(Now the camera shows the interior of the club: a stage with a microphone and spotlight and a sign saying “Tonight at the Atomic Comic Club:  Boson the Clown!” The camera pans around to show the theater is designed like a concert hall with multiple balconies, each with a quantum number designation – the floor level is 1s, the next is 2s, then 2p, then 3s, 3p, 3d [with appropriate overlapping of levels]. Each level has the appropriate number of seats in it: 2, 2, 6, 2, 6, 10, etc. and electrons are the audience sitting in the seats. The camera pans back around to stage)

Announcer: Leptons and beta particles! Tonight, for one nanosecond only, back from his tour of the sun and outer space, let’s give a big hand to The Quantum Quipster, that meson of mirth, Boson the Clown!

Applause and whistling

(Boson wheels through the back curtain of the stage, still on his unicycle, and takes the microphone off the stand and begins a stand up comedy routine of really bad quantum mechanic puns. He continues to juggle the photon balls with one hand.)

Boson: Good evening how are ya how are ya? I was just up at the sun eight minutes ago and I’ve gotta tell ya, things are really cookin’ there! All the particles are very excited, they’re on a really tight fuse – get it? Tight fuse! They’re all charged up!

(Between jokes, the camera shifts to the audience. We see the electrons beginning to laugh, getting more and more exited. After each joke, Boson throws a photon ball at the audience, where it causes the audience area to light up and causes electrons to begin to vibrate and then suddenly pop up out of their seats like popcorn and land in a higher balcony. The electrons exclaim, “Here I go! Wheee!” as they quantum leap.)

Boson: Let me tell ya, it’s not easy being a subatomic particle these days. There was this mother hadron that was having a hard time raising her little neutrino. She went to the nuclear physicist because she was all conCERNed that he was SLACing off. It seems he kept staying home from school because he claimed to have radiation sickness! When she finally asked him what the antimatter was, he admitted that the other neutrinos were calling him a muon!

(He throws a photon ball at the audience)

Boson: Then there was this strange quark that met a beautiful gamma ray and said, “I am charmed, I assure you!”

(He throws another photon ball. An electron leaps up.)

Boson: There was this little loser of a graviton that couldn’t get a date. He’d just never learned how to interact with anyone. He was tired of the singularity scene, so he took out an ad in the Particle Personals, which said: “Lonely positive particle wishes to attract a lovely negative particle. My favorite movie is When Particles Collide and my favorite show is Quantum Leap. Only serious inquiries please; don’t string me along. Dark matter particles need not apply.” 
(He throws another ball, and another electron leaps)

Boson: Of course, being a particle isn’t all bad. Sometimes we get to celebrate, like the three tau particles on New Year’s Eve that popped the quark!

(Another photon ball and two electrons leap)

Boson: Then there was the neutron that walked into a bar and asked the bartender, “How much for a drink?”  The bartender replied, “For you, there’s no charge!”

(Several more electrons leap up)

Boson: And now I’d like to read you a poem I composed just for this occasion. It’s the sad tale of two ill-fated leptons from opposite sides of the Periodic Table. I call it: “Annihilating Love”

She was just an electron from Zinc,

His chlorine atom made quite a stink.

When she gazed in his eyes,

Orbitals hybridized;

She was no longer able to think.

“Come with me!” he said soft in her ear,

“We’ll bond with each other, my dear!

And then we will fly on

Our own little ion.

My waves harmonize when you’re near!”

So she leaped in his arms with great joy,

But she should have checked out this bad boy.

He was mad as a hatter,

Made from antimatter.

If they touch then their love will destroy!

So the end of this very short date,

Was to mutually annihilate.

They went up in a puff

Of some very strange stuff;

Blew their love to an excited state.

So the moral of our story is this:

When electrons and positrons kiss,

Some things aren’t meant to be

Speaking atomically,

Only energy’s left from their tryst.

Of course, it just goes to show, you’ve got to look before you’re lepton!

(Now the audience is roaring with laughter as Boson throws the last photon and the remaining electrons leap up)

Boson: Thank you very much! You’ve been a great bunch of electrons! And always remember: Go with the flow!

(Boson bows to applause and disappears in a poof of smoke as the curtain closes and the camera pans backward and up away from the Atomic Comic Club)
Narrator: Well . . . OK, maybe that’s not the way it really happens. But we know that it does happen constantly, with virtual bosons forming, transmitting force, and disappearing again as particles interact.
