
1

Aesthetic Laser & IPL 

‘Core of Knowledge’

Carla Cooper-Gale

Training Manager –

Skintastic Aesthetics Ltd



2

Aims of the course

 To become familiar with lasers and 
intense pulsed light and how these 
devices are used safely in 
aesthetic practice.

 To cover the “Core of Knowledge” 
topics required by insurers and 
various regulatory authorities in the 
UK.
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Background of Participants

 This course is suitable for anyone who 
wishes to work with Lasers or Intense 
Pulsed Light.

 As a background knowledge of 
individuals varies, some slides may 
cover topics with which you are 
already familiar.

 The aim is that by the end of the 
course all participants will be able to 
understand the aesthetic devices in 
sufficient detail. 
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Topic Modules

 It is necessary to move progressively through 
each module as information in later modules 
may rely on an understanding of earlier 
sections.

 It is important that you view all slides in each 
of the modules and do not skip any material. 

 Certificates will only be issues to candidates 
who complete the full training course 
(including the Risk Assessment exercise) and 
pass the assessment.
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Module 1

Basic Laser Theory
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What is laser?

The word laser is an acronym:

Light

Amplification

Stimulated 

Emission

Radiation



7

How Laser Light is created?

A simplified look at how atomic 
physics explains how laser light is 
formed.

Remember – what goes up must 
come down!
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How Laser Light is created?

 Electron in resting state circling Nucleus of 
Atom

 If energy is applied the Electron moves to a 
higher orbit

 When electron returns to resting state it gives 
out packet of energy in the form of light (i.e. 
one photon)
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Now consider the Case of Stimulate 

Emission

 As described in the acronym for 
LASER – The “S” stands for 
Stimulated Emission

 But what is Stimulated Emission?
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Stimulated Emission

 Electron in Resting state circling nucleus 
of Atom

 Excitation of electron by adding energy 
but if addition or energy is continued..

 Electron does not go into a higher 
energy shell but returns to resting state 
giving out two photons.
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How a typical Laser works?

Components of a generic laser system
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Lasing Media

The source of the laser light can be:

 Gas – e.g. the Carbon Dioxide laser

 Liquid State – e.g. the Pulsed Dye laser

 Solid State(crystal) – e.g. the Neodymium 

Yttrium, Aluminium Garnet (Nd:YAG) laser

Do not worry at this stage about the long names 

of many of the laser crystals!
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Components of Gas, 

liquid and Solid 

(Crystal) Lasers

The following examples have been 

chosen as the importance of these 

specific laser types will become 

apparent later  
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Basic Components of a 

Carbon Dioxide laser

An example of a gas laser – one of the first 

lasers used in surgery
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Basic Components of a 

Pulsed Dye Laser

An example of a pulsed dye laser – it was the 

first purpose designed Aesthetic laser.

Flashlamp beaming energy into liquid lasing 

medium
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Basic Components of a 

Neodymium Yttrium Aluminium Garnet Laser 

Flashlamp delivering light energy into Nd:YAG Crystal
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Characteristics of 

Laser Light
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Properties of  Laser Light

 Monochromatic – light of a single 

wavelength 

 Collimated – highly directional

 Coherent – light waves in phase
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What is meant by “Wavelength”?

 Light travels in waves

 Wavelength is distance between wave 

peaks measured in nanometers (nm)
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Laser Wavelength

 Ultraviolet wavelengths below 400nm are invisible 
to the human eye.

 Infrared wavelengths above 700 nm are also 
invisible to the human eye.

 Most Aesthetic lasers are invisible and infrared 
regions of spectrum

Can be any point on spectrum
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Wavelength and frequency

 Frequency is the “speed” that light waves move

 If frequency increases then wavelength 

decreases and vice versa

(this change of frequency is used in one of the 

Aesthetic lasers we shall discuss later)
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Tissue Interactions 

of Laser Light



23

Interactions of Light 

 Reflection

 Refraction

 Absorption

 Scatter

 Transmission



24

Mode of Action of Main Laser Types

 Photothermal – e.g. Most Aesthetic Lasers & IPL

 Photomechanical – e.g. Q-switched Lasers for 
Tattoo Removal

 Photochemical – e.g. Active Acne Therapy and 
Tooth Whitening using Blue or Green Light Lasers 
or LED’s

 Photobiological – e.g. Low Level Laser Therapy for 
Lipolysis
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Photo Thermal 

Effects

Further information
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Photo thermal effects - Vaporization

 If tissue is heated above boiling point-

Vaporization occurs  (often referred to as 

Ablation)
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Photo thermal effects - Coagulation

 If Tissue is heated above 60 degrees Centigrade –
Coagulation occurs

 This tissue is necrotic (“dead”)and will either slough 
away or be removed by the body’s immune system
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Photo thermal effects – De-natured

 If heating is less than 60 degrees Centigrade 

– Tissue is de-natured i.e. injured but can 

recover
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Absorption of Light 

by Tissue 

Components
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Skin Components Absorption
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Wavelengths of Certain Lasers

CO2

Erbium

Nd: YAG



Frequency Doubled Nd:YAG Laser

 In the last slide you will see that it is possible 
to “frequency double” the infra red Nd:YAG
wavelength (1064 nm)

 This creates a wavelength of 532 nm

 Note that by doubling the frequency the 
wavelength is halved.

 Thus the invisible Nd:YAG 1064 nm becomes 
the 532 nm green laser.
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Basic components of a 

KTP Frequency Doubled Nd: YAG Laser

By using a frequency doubling crystal of 

“KTP” inserted in the infra red beam of 

an Nd:YAG laser the wavelength 

becomes a visible green beam 
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Development of Diode Laser

 Minute in size 

 Completely solid state

 Based on wafers of crystalline material – usually 

Gallium Arsenide with wavelength of 810nm

 Spin off from industrial lasers

 However current technology limits each Diode 

to lower power than can be achieved with 

traditional lasers

 Therefore Diode lasers usually produced as a 

multi-diode array
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Laser Penetration in Skin
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Effects on Skin of 

Pulsing of Light
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Pulsing of light reduces collateral tissue 

effects

 Pulsing reduces the “on” time of the 
light at the target tissue and reduces 
conduction of heat

 This reduces any collateral damage
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Summary of Module 1 – Laser Theory 

 Laser light is produced by stimulated emission

 Lasers produce single wavelengths of light 

 Certain wavelengths of laser light are specifically 
absorbed by main tissue components

 Absorbed laser light is converted to heat

 Pulsing of laser reduces conduction of heat 
preserving nearby structures

 Heat either vaporises, coagulates or denatures 
tissue



Quiz
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Question 1

What does the word “LASER” acronym stands for?

a) Light /Amplification/Stimulated/Emission/Radiation

b) Light/Amplification/Stimulation/Emulsion/Radiofrequency

c) Low/Amplified/Stimulation/Electric/Radiation

d) Little/Amplification/Stimulated/Emission/Radiofrequency 

Correct Answer: A
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Question 2

Which sentence is correct regarding electron?

a) If energy is applied the Electron moves to a lower 

orbit.

b) When electron returns to resting state it gives out 

packet of energy in the form of light (i.e. one photon)

c) When electron returns to resting state it circles around 

the atom.

d) The electron’s resting state is circling photons.

Correct Answer: B
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Question 3

What are the components of a generic laser 
system?

a) Carbon dioxide, electron, photon and nucleus. 

b) Laser beam, electron, photon and energy.

c) Crystal, electron, photon and atom.

d) Reflective mirror, laser beam, electron photon and 
quartz flash tube.

Correct Answer: D
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Question 4

What type of laser was first designed for 

Aesthetics purpose?

a) Neodymium Yttrium Aluminium Garnet Laser 

b) Carbon Dioxide Laser

c) Pulsed Dye Laser

d) Ruby Laser

Correct Answer: C
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Question 5

What are the differences between ordinary 
light and laser light?

a) Ordinary light is monochromatic (light of a single 
Wavelength) whereas laser light is of multiples 
wavelengths.

b) Laser light is monochromatic (light of a single 
Wavelength) whereas ordinary light is of multiples 
wavelengths.

c) Laser light is dispersed whereas ordinary light is highly 
directional

d) Laser light is incoherent (light waves are unphased) 
whereas ordinary light is coherent (light waves are in 
phase)

Correct Answer: B
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Question 6

Which sentence is correct regarding Wavelength?

a) Most Aesthetic lasers are visible.

b) Infrared wavelengths above 700nm are visible to human 

eye.

c) If frequency increases, then wavelength decreases and 

vice versa.

d) Ultraviolet wavelengths below 400nm are visible to human 

eye.

Correct Answer: C



46

Question 7

What are the 5 interactions of Light?

a) Reflection, Refraction, Absorption, Scatter & Transmission

b) Reflection, Retention, Absorption, Scatter & Transmission

c) Retraction, Omission, Immersion, Scatter & Transfusion

d) Retraction, Omission, Immersion, Scatter & Transfusion

Correct Answer: A
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Question 8

Which mode of Action is applied on most Aesthetic 

lasers & IPL?

a) Photomechanical

b) Photobiological

c) Photochemical

d) Photothermal

Correct Answer: D
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Question 9

Which photo thermal effect is provoked when tissue is 
heated above 60 degrees Centigrade?

a) De-natured

b) Vaporization

c) Coagulation

d) Ablation

Correct Answer: C
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Question 10

Which laser penetrates deeper in the skin?

a) Carbon Dioxide Laser

b) Diode Laser

c) Ruby Laser

d) Nd:Yag Laser

Correct Answer: D
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Question 11

What is the benefit of pulsing of light?

a) It reduces any collateral damage.

b) It increases the conduction of heat.

c) It promotes a relaxing treatment.

d) It alleviates any muscle tension.

Correct Answer: A


