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Foreword.

The  use  of  lasers  and  other  light-based  equipment  has 

become widespread in the aesthetic industry.

However,  therapists  are  still  largely  left  to  their  own 

experiments to gain insight into technology and to establish 

treatment protocols that are both safe and effective. Little or 

no  assistance  can  be  expected  from  the  equipment 

manufacturer. That is why there is a need for information in 

the aesthetic laser industry that offers the principles, safety 

aspects, as well as effective treatment protocols and practical 

experience.

With  this  book  I  hope  to  address  the  most  frequent  and 

prominent  questions  asked  by  laser  therapists  and 

technologists in the aesthetic industry. 
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Laser physics.
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How laser light works.

The  word  LASER  is  an  acronym that  stands  for:  Light 

Amplification by Stimulated Emission of Radiation.

The first laser was built in 1960 by Theodore H. Maiman 

at  Hughes  Research  Laboratories,  based  on  theoretical 

work  by  Charles  Hard  Townes  and  Arthur  Leonard 

Schawlow.

How a laser works.

With  the  use  of  population  inversion  of  electrons  and 

stimulated  emission  of  photon  in  the  laser  resonator, 

sufficient energy with the exact same wavelength can be 

generated to enable a laser beam. 

All  atoms consist of protons (in the middle of an atom) 

and electrons that surround the 

centre  in  4  main  energy  levels 

(S1,  S2,  P1,  P2).  Keep  in  mind 

that  there  are  different  sub 

levels.  When  electrons  gain 

energy, they move from a lower 

energy level to a higher energy 
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level. That is, from S1 to S2 or P1 to P2. This depends on 

how  much  energy  is  given  to  the  electron.  However, 

electrons always want to be at the lowest possible energy 

level. When an electron falls from a higher energy level to 

a lower level, it loses part of its energy - the energy that 

it loses is known as photon emission. These photons form 

the energy that we know as laser light.

Population  inversion  is  when  a  large  amount  of 

electrons  are  excited  at  the  same  time  to  jump  to  a 

higher energy level.

Photon  emission  (spontaneous  emission)  is  the 

energy  that  is  emitted  when  an  electron  falls  from  a 

higher  energy  level  to  a  lower  energy  level.  Photon 

emission and stimulated emission are the same action, 

stimulated emission indicates the presence of an external 

stimulation that will improve the emission of photons.

Stimulated emission is the radiation emitted when the 

internal energy of the system falls from an excited level 

to a lower level. 
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This is when an external energy source was used to get 

as  many  electrons  as 

possible  to  an  excited 

level (the higher energy 

levels  in  an  atom), 

which can produce enough photons when it falls back to a 

lower  energy level  to  create  a  laser  beam.  Remember 

that  this  process  is  continuous  and  that  electrons 

constantly change the energy level to produce photons.

In the natural state, there are not enough electrons that 

simultaneously fall from a higher energy level to a lower 

level to generate enough photons to create a laser beam. 

Therefore,  it  must  be  stimulated  to  release  enough 

photons  to  generate  the  laser  beam.  In  other  words, 

stimulated emission is when the electrons get a little help 

to ensure that they release enough photons. While the 

electrons  are  in  the  excited  state;  if  the  atom  is 

illuminated  with  an  incoming  photon  with  exactly  the 

same energy as would be required for a transition that 

would  occur  spontaneously,  the  incoming  photon  can 

stimulate the electrons to return to the lower state and 

simultaneously  emit  a  photon  with  the  same transition 

energy. A single photon that acts on an excited electron 
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