This lecture in the course “Traditional Alien Weapons” will be about Light Sabers.

· Usually there is a specimen, but not today. Jedi problems. Model: fine ones are expensive, Cr 1500 to 2000. This one was Cr 19.95, from a Ferengi mail order company. Univ. lacks the funds.


Notions from physics are underlined.


Overview

· 1. components of the weapon; 2. theory; 3. behavior of the weapon.


Components

· 1. handle with power source, ~ 10TW peak, 50W steady; 2. blade of glass fibers (3528 in  number, 42 * 42 * 2); 3. cover.


Theory

· Consider one glass fiber with mirrors: it acts as a pseudo-laser

· ordinary plasma laser, energy in, light out;

· solid state laser, energy in, light out;

· pseudo-laser, light in, no light out. Requires ultra-high glass quality, with losses < 10-16.

· Bending causes three effects:

· 1. fiber tries to straighten itself due to light pressure

· 2. continues to operate due to total reflection

· – a. refraction

· – b. ray reversion→ total reflection

· 3. in total reflection, photons step slightly outside the glass, ionising the surrounding air and forming the aura.

· Now we are getting somewhere!

· 1. initially the 3528 glass fibers lie coiled up, alternatingly clock- and counterclock-wise;

· 2. through Jedi action, the Force pumps 10TW into the glass fibers during 0.3 sec. (after that 50W is enough, except when a hit occurs).

· 3. pseudo-laser action starts, the glass fibers try to stretch, and the blade appears.

· 4. the aura ionizes the surrounding air (which is what takes the 50W)

· 5. the weapon is now ready for use.


Behavior

· Why is it a weapon?

· when something enters the aura, the total reflection effect is annulled, breaking the aura, and the photons emerge in full force.

· the energy from the broken aura field heats anything it comes into contact with to 4000 to 5000 ºC instantaneously, vaporizing or desintegrating it on the spot.

· after use, the power pack in the handle reabsorbes all energy (again Jedi action), laser action stops, and the glass fibers coil up again.

· Further conclusions from the theory:

· the whoosh: air flows through the mesh, being ionized and deionizing; also dust in the air is being incinerated

· the blade is not really hot, more like a fluorescent tube; there is, however, no fluorescent layer, so little light is generated

· the blade is not rigid, but stiff like a rubber stick. This usually goes unnoticed because it slices through everything right away.

· bends slightly around very hard objects, thus prolonging the contact and the effect.

· does not “hit back” in the hand

· forcing the blade back releases the contained energy, ~ 3 TJ, ~ 1 kiloton TNT. But 1. safeguarded 2. cross bars. My advice: Don't rely on them!

· action under water: some splutter, nothing spectacular.

· action in vacuum: aura still present and effective, but not visible; of course no whoosh.

