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Lightsabers are a genius idea: portable, lightweight, activated with the flick of a switch 
and oozing cool (at least if you’re a Star Wars fan). To create the saber’s shining blade 
of light, laser technology seems the obvious choice. Laser produces a highly directional 
light beam which can be used for everything from etching metal surfaces to eye surgery, 
so why not battling the dark side? Unfortunately, it’s not as simple as it looks. 

Problem #1: Creating a short blade 

Probably the most fundamental issue is that a lightsaber’s blade needs to stop short 
after a couple of feet. But a laser beam, just like any kind of light, never just ‘stops’, 
unless something in its way absorbs or reflects the energy. 

A laser-powered lightsaber would therefore be extremely unwieldy, not to mention 
constituting a real health and safety nightmare. Allow the slightest lapse of attention 
during a battle and you could accidentally decapitate your best friend or slice off your 
own toes. 

One solution would be to cap the end of blade with a mirror to confine the beam, but this 
would mean that you couldn’t stab anyone. Plus, building a structure to hold the cap in 
place would take all the elegance and grace out of a lightsaber. 

Problem #2: Size 

Producing a high-powered laser beam requires a lot of kit. Although some pretty 
amazing advances in technology have seen high power lasers shrink in size, you’d also 
need some kind of cooling system to prevent the system from overheating. This 
fundamental requirement means you’d be hard pressed to build a light saber that you 
could physically carry on your back, let alone pull off any fancy sword tricks with. 

Problem #3: Powering the blade 

This brings us on to the question of power. Lasers strong enough to do any proper 
damage need serious amounts of energy, so your light saber couldn’t run on standard 
batteries. You’d probably have to plug yourself into the mains - which might not go down 
so well on an enemy ship (even if the ship’s owner was actually your dad). 

Problem #4: More combat issues 

Since as we’ve seen, a laser beam is easily reflected, it would be easy for your 
opponent to shield themselves with a mirror, or even turn your lightsaber’s blade back 
against you: possibly a bit embarrassing. 

What’s more, clashing lightsaber blades would be impossible – the beams would just 
pass straight through each other and make for a very boring duel. 



Problem #5:  Visual and audio effects 

Half the reason lightsabers are cool derives from their colourful glow and swooshy 
noises. Unfortunately, a laser beam can’t be seen from the side (unless the air is 
particularly smoky or dusty – that’s why lasers are always used in conjunction with 
smoke machines in clubs or concert venues). Just like an oversized laser pointer, a light 
saber would be basically invisible. Unless of course it was directed straight into your 
eye, in which case it would probably be the last thing you ever saw. 

And in the same way that waving a torch around doesn’t make any noise, you’ve 
guessed it, swinging your lightsaber would be silent. And let’s face it, even Luke 
Skywalker would look pretty pathetic wielding an invisible and silent sword. 

  
In conclusion, lightsabers as depicted in Star Wars will never be a reality. Although 
advances in technology could perhaps one day solve the power and size issues, the 
basic problem of blade length really puts a downer on things. Unless in the next 50 
years physicists come up with something even better than lasers.
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Wave-particle duality: light	


Light as a wave	


The story of quantum physics probably best begins with light. In the early days of 
physics (say, before the nineteenth century) about the only things people knew 
about light was that it was bright, it was fast, and it came in a variety of colors. 
Very little was known about the nature of light, and one of the great debates about 
light was over the question of whether light was made of a bunch of "light 
particles," or whether light was a wave. Around 1800, a man named Thomas Young 
apparently settled the question by performing an experiment in which he shone 
light through very narrow slits and observed the result. Here's the idea behind it.	

Suppose you have a whole bunch of ping-pong balls. You stand back about fifteen 
feet from a doorway, and one by one you dip the balls in paint and throw them 
through the door, at a wall about 5 feet past the door. Well, you'll get a bunch of 
colored dots on the wall, scattered throughout an area the same shape as the door 
you're throwing them through. This is how particles (such as ping-pong balls) 
behave.	
!

��� 	


!
On the other hand, waves don't behave this way. Think of water waves. When a 
wave encounters an obstacle, it goes around it and closes in behind it. When a 



wave passes through an opening, it spreads out when it reaches the other side. And 
under the right conditions, a wave passing through an opening can form interesting 
patterns on the other side, which can be deduced mathematically.	


So here's what Young did. He took light, and shone it through a very narrow slit, 
and then shone that light through two very narrow slits, very close together. He 
then observed the result of this on a screen. Now if light is made up of particles, 
then the particles should pass straight through the slits and produce two light 
stripes on the screen, approximately the same size as the slits. (Just like the ping-
pong balls in the picture above.) On the other hand, if light is a wave, then the two 
waves emerging from the two slits will interfere with each other and produce a 
pattern of many stripes, not just two. (Trust me on this, or I'll be forced to go 
through the math...)	


��� 	


The result? Young found the interference pattern with many stripes, indicating that 
light is a wave.	


Later in the nineteenth century, James Clerk Maxwell determined that light is an 
electromagnetic wave: a wave of oscillating electric and magnetic fields. When 
Heinrich Hertz experimentally confirmed Maxwell's result, the struggle to 
understand light was finished. Case closed.	


Light as particles	

Case reopened. In the early years of the twentieth century, the science of physics 
saw an upheaval of a magnitude unseen since the time of Isaac Newton. This 
upheaval is often said to have started with Max Planck. Planck was considering the 
problem of "black body radiation." You're familiar with the fact that very hot 
objects glow. (Charcoal briquets, light bulb filaments, and the sun, for example.) 
Well, an object doesn't have to be hot in order to emit this glow. Any object, 
regardless of temperature emits a glow. The difference is that for objects at 
ordinary temperatures the glow is much dimmer than for hot objects, and is 



predominantly infrared light, which we can't see. Anyway, Planck was considering, 
as others had done, the spectrum (the different colors produced and their relative 
intensities) of the light emitted by a perfectly black object at different 
temperatures; that is, black body radiation.	

The problem was that physicists had already applied the best of all their knowledge 
about thermodynamics and electromagnetism to this problem, and they didn't like 
the result. The result was that if you examined the spectrum from infrared light, 
through the visible spectrum (red through violet), and on into ultraviolet light, the 
intensity of the emitted light just goes up and up and up. This means that an object 
at any temperature (even if not completely black) radiates an infinite amount of 
energy, a result that clearly makes no sense, and was termed the "ultraviolet 
catastrophe."	

In 1900 Planck discovered a way around this problem. He found that if light can 
only be emitted in small bursts, rather than a continuous wave, the resulting 
calculation not only made sense, but matched what people measured 
experimentally.	

Albert Einstein carried Planck's discovery one step further when he applied it to 
another nagging inconsistency in physics, this one concerning the "photoelectric 
effect." When light is shone on a metal surface, electrons can be ejected from that 
surface. This is called the photoelectric effect. Without going into detail, if one 
assumes that light is a wave, as Young showed, then there are certain features of 
the photoelectric effect that simply seem impossible. What Einstein showed is that 
if one assumes that light is made up of particles (now called "photons"), and if 
these particles have the properties described by Planck for his small bursts of light, 
then the photoelectric effect all makes sense. When Robert Millikan performed 
experiments which confirmed some of Einstein's ideas, Einstein won the Nobel 
Prize (as did Millikan a couple years later).	

!
Wave-Particle Duality	

So what's the answer? Is light a wave, or is light a flow of particles? Well, the 
bottom line is that it's neither one. Light is are you ready? a "quantum vector field." 
That phrase doesn't give you much of a mental picture, does it? I actually kind of 
know what a quantum vector field is, and it doesn't give me any mental picture. 
The fact is that the true nature of light defies mental picturing, because it's not quite 



like anything we can lay our hands on. Under certain conditions, such as when we 
shine it through narrow slits and look at the result, it behaves as only a wave can. 
Under other conditions, such as when we shine it on a metal and examine the spray 
of electrons that comes off, light behaves as only particles can. This multiple 
personality of light is referred to as "wave-particle duality." Light behaves as a 
wave, or as particles, depending on what we do with it, and what we try to observe. 
And it's wave-particle duality that lies at the heart of the Heisenberg uncertainty 
principle.
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