
Phys-MAKEUP Describe the basic principles and uses of laser 
 
Background 
 
Laser is an acronym for Light Amplification by Stimulated Emission of Radiation 
 
Laser is device that emits a powerful beam of light with the properties of: 

-‐ monochromatic – consisting of single wavelength 
-‐ coherent – photons are in phase 
-‐ collimated – photons are essentially parallel, i.e. travel in beam with minimal 

spread 
 
Medical lasers are commonly used to destroy and coagulate tissue (or stones as in 
lithotripsy) 
 
Components 
 

 
 
Laser commonly consists of 3 components: 

(1) energy source 
(2) lasing medium  
(3) optical cavity with terminal reflective mirrors 

 
Physical Principle 
 
When an atom in its ground state absorbs energy ! electrons are excited ! atom 
goes into excited state ! excited atom may return to baseline by releasing a photon in 
random direction ! this is spontaneous emission (e.g. fluorescent lamp) 
 
If an atom already in the excited state is struck by a photon ! excited atom decays 
back to ground state releasing 2 photons in the same direction with same phase and at 
same wavelength ! this is stimulated emission (e.g. laser) 
 
In laser, 

(1) lasing medium continuously absorbs energy from energy source such that 
majority of the atoms remain in their excited states (i.e. population inversion – 
whereby more atoms are in excited states than ground states) 

 



(2) some excited atoms will spontaneous emit photon (with specific wavelength 
characteristic of that medium. e.g. CO2 medium emits 10,600 nm) 

(3) emitted photon will collide with another atom in their excited state to cause 
stimulated emission of coherent photons 

(4) coherent photons will bounce back and forth between two reflective mirrors at 
ends of optical cavity ! colliding with excited atoms to trigger more 
stimulated emission of coherent photons 

(5) intense beam of coherent photons exits cavity ! laser beam ! transmitted 
through optical fibre ! directed at target tissue 

 
Examples of Commonly Used Lasers 
 
Lasing medium Type Wavelength Applications 
Ho:YAG Solid Mid infrared 

2,070 nm 

Lithotripsy 

Sinus surgery 

CO2 Gas Far infrared 

10,600 nm 

Cutting, coagulation 

Argon Gas Blue-green 

500 nm 

Retinal surgery 

 
Risks and Safety 
 
Endotracheal tube 

-‐ cuff or tube may be damaged by laser beam 
-‐ may cause leak or airway fire 
-‐ cuff may be inflated with saline not air; methylene blue added so cuff rupture 

may be readily detected 
-‐ special laser resistant tubes may be used; PVC tubes may be protected with 

non-reflective metal tape 
 
Flammable substances 

-‐ N2O and O2 both support combustion 
-‐ Use O2 concentrations < 30% in nitrogen (not N2O) if possible 
-‐ Allow alcoholic skin prep to completely evaporate before lasering 

 
Skin and eyes 

-‐ laser vs eyes ! retinal damage 
-‐ laser vs tissue ! inadvertent destruction 
-‐ patient eyes should be padded with wet gauze; laser goggles with side shields 

worn by theatre staff 
-‐ drape and protect surrounding skin 

 
 


