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HOW TO CHOOSE YOUR LASER/IPL PARAMETERS  V1.1 

 
How to choose your laser/IPL parameters properly! 
 
 
 
One of the most difficult things to learn is how to choose the ‘best’ set of parameters when 
treating hair, blood vessels, pigmentation, tattoos etc. 
 
Firstly, where does the light go when you fire a laser/IPL into the skin? Check this video…. 
 
 
To achieve the best possible clinical outcome, you must pick the most appropriate 
 

Wavelength 
Fluence 
Pulse duration 
Spot size 
Skin surface cooling 
Skin pressure 

 
all of which can vary significantly depending on what you are treating, the skin colour, the 
age of the skin and a host of other issues. 
 
With IPL systems, it is even more complicated since users have a greater choice of 
wavelengths and pulse durations than with most laser systems. This is why IPLs are more 
difficult to use effectively than lasers. 
 
 
So, how do we do this correctly? Well, it’s all a bit of a guessing game! It really is, but there 
are some logical steps you can take to reduce the ‘guestimations’!! 
 
If we knew all the relevant facts, it would be easy. But, to do that we would need to know 
 

The size and shape of the target 
It’s depth (of the real target - stem cells, endothelial cells etc) 
How much energy is absorbed 
The target’s thermal diffusivity 
The real pulse duration (supra-threshold) 
The protein’s Arrhenius parameters (this determines how fast they ‘cook’) 
Skin colour (absorption in the basal layer etc) 

 
 
With all this info, it’s relatively easy to calculate the best parameters. (Actually, it’s not!) 
 
You see the problem? We can never know all of the above. It’s impossible, especially as 
there can be many targets in any single treatment, all with different configurations, depths, 
colours etc (for hair, vessels, pigmentation, tattoos). 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
https://youtu.be/fnFDgEVUQXc
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So, we need to devise a process which can ‘guestimate’ some of these issues, while making 
a few assumptions…. 
 
The ‘process’: 
 

1. Firstly, we must correctly diagnose the condition we wish to treat. 
 

We must consider the target’s   
Size (or more correctly, its mass),   
depth, 
absorption properties for the chosen wavelength(s). 
 
 

Then we consider the skin colour (see my post on the ‘Fitzpatrick’ Scale) – 
darker skins will result in higher temperatures in the basal layer (which can 
lead to more pain and more blistering), with less light energy reaching the 
targets. 
 

 
2. Next, we choose the most appropriate wavelength(s) 

 
Lasers: 
 

Lasers generally output only one wavelength. This limits what they 
can treat, but it also helps to reduce potentially unwanted skin 
damage. 

 
These days there is a wide range of lasers available for a wide range of 
treatments. Diode lasers are popular for hair removal, particularly in 
darker-skinned clients. Pulsed dye lasers are very popular for vascular 
problems, while CO2 and erbium:YAG lasers are used for the removal 
of wrinkles, fine lines and non-surgical face-lifts. 

 
You must choose a laser depending on what your particular market is. 
(See below for more info on wavelengths and treatments). 

 
 
IPLs: 
 
 With many IPL systems you need to choose the ‘best’ filter or head.  
 

Many systems only have two heads – one for ‘HR’ (hair removal) and 
the other for ‘SR’ (skin rejuvenation – basically, ‘everything else’!!). 

 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
https://mikemurphyblog.com/2021/07/08/the-fitzpatrick-skin-scale-what-is-wrong-with-this-idea
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With other systems you might have a number of filters to choose 
from (watch this video). These vary in detail but generally here’s how 
they work: 

 
 

Filter wavelength (nm) Treatable condition(s) 
  

430 or 480 Active acne 
530 Blood vessels, passive acne 

600, 610, 650 Hair removal – lighter skin colours 

690, 700, 750 Hair removal – darker skin colours 
400 - 800 Pigmentation 

 
 

You might find that your IPL filter number do not correspond exactly 
with the above numbers – don’t worry! These are not exact 
numbers!! 
 

 
  Active acne: 
 

Active acne will have the P. Acnes bacteria, which causes the pustules. 
This bacteria can be destroyed by using blue light (400 – 480 nm) 
which will induce singlet oxygen around the bacteria. This is toxic and 
should kill those bacteria. 
 
This may require more than one session. 

 
 

 
 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
https://youtu.be/cEn1L8F055Q
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  Blood vessels: 
 

Haemoglobin (oxy- and deoxy-) absorbs very strongly in the region 
around 530 to 600 nm, with a peak at 577nm (the absorption in blood 
is stronger than in melanin at most of these wavelengths – see above 
graphs). So, any filter which allows these wavelengths through will 
result in light energy absorption by the blood, preferentially. 

 
I have heard, a number of times, about some suppliers suggesting a 
590nm filter for blood vessels – this is entirely wrong!! There will be 
very little absorption of light above this filter. You will be wasting your 
time if you follow that advice! Use a lower filter. 
 
 

  Passive acne: 
 

If your client presents with acne but has no active component 
(pustules etc), then they will likely only have acne pits with some red 
colour around them. In these cases, you can treat the enlarged vessels 
using lasers and IPLs. With some lasers (CO2 and Erbium:YAG, you 
may also be able to reduce the scar tissue – but not with IPL!) 
 
 

Hair removal: 
 
The chromophore target in hair removal is melanin – that’s why you 
can only treat brown and black hair. If the client has light-coloured 
skin, they will have a low concentration of melanin in the basal layer. 
Hence you can use a lower filter, starting around 600 nm to target the 
hair melanin, with a lower risk of damaging the epidermis. Such a 
filter will not damage blood vessels since there will be very little 
absorption in the haemoglobin. 
 
If your client has darker-coloured skin, then you need to reduce the 
amount of light energy which may be absorbed in the basal layer. This 
is best done by using a higher filter – about 700 nm, if available. There 
will still be sufficient energy to be absorbed by the melanin in the hair 
shafts, but the risk of damaging the epidermis is now reduced. 

 
How does laser hair removal differ from IPL hair removal? Watch this 
video for an explanation. 

 
 
  Pigmentation: 
 

The chromophore target in pigmentation is melanin (see above 
graphs). Melanin absorbed light across the entire visible range, with a 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
https://youtu.be/iafTDXYiEcY
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very strong absorption at the blue end, and a lower absorption at the 
red end.  

 
So, any visible wavelength can be used to treat pigmentation! But you 
need to adjust your fluence according to the wavelengths you choose 
(see below). 
 
However, the ‘best’ wavelengths to use are typically at the lower end 
of the spectrum – the blues and greens, due to the very high 
absorption. 

 
 
 

3. Depth of penetration – wavelength 
 

Laser & IPL: 
 

But, when considering wavelength, we don’t just think about the 
absorption by the targets. We must also consider the depth to which 
the light can penetrate into the skin. 
 
Generally, the penetration depth increases with wavelength, so red 
(and infra-red) light can reach deeper parts of the skin compared with 
all the other visible wavelengths. 
 
So, when you want to heat any target, you must consider its depth 
and its absorption properties – will the light energy reach the target 
and will it be ‘significantly’ absorbed if it can? 

 
   Here’s my video on this topic. 
 
 

4. Fluence – Energy Density 
 

Laser & IPL: 
 

What is ‘fluence’? (video). 
 
The fluence determines the rise in temperature in the skin, including 
the desired targets and the surrounding tissues. We want to apply a 
fluence that is enough to raise the target temperature sufficiently to 
induce the damage we want, but, not so high that any excess energy 
will damage the surrounding tissues. 
 

Too low a fluence will yield no results; 
 
Too high will damage too much tissue! 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
https://youtu.be/9RkSVGMUF78
https://youtu.be/FvmMpsVW5-U
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The trick is to find the correct fluence for the particular target. This is 
a bit trickier than might be first thought… 
 
The problem with fluence is that it has an exponential effect on 
temperatures in the skin. So, even a small change in fluence at the 
skin surface can result in a large change in temperature! This can 
easily lead to unwanted damage. 
 
This means that you should ALWAYS increase fluence with care – even 
an increase of only 1 J/cm2 can make a large difference. 
 
 

So, how do you choose the ‘best’ fluence? 
 

• If you are treating a new client, always start ‘low’ (at around 
15 J/cm2, in most cases).  

 
• Fire a shot at the skin and watch for a reaction. If you see 

erythema (reddening) and/or oedema (swelling) soon after the 
shot, then you are in the right ballpark.  

 
• If it takes some time (more than a minute) then you will 

probably need to increase the fluence, by 1 to 2 J/cm2, and 
repeat this process. 

 
This is a slow and laborious process but it will ensure you don’t 
overtreat and damage the skin, while allowing you to sensibly find the 
correct fluence region for that target. 
 
From my own experience, I know that the skin can be quite 
‘accommodating’ with fluence, but only in a relatively small range. So, 
if I find the skin reacts as above at 28 J/cm2, for example, then I know 
that I can push it to around 32 or 33 J/cm2 without damaging the skin 
significantly. 
 
Of course, I always increase the skin cooling as a standard routine (see 
response). 
 
 
 
(In all of the above I am assuming that the device is actually 
outputting the fluence it claims to be delivering. Many systems don’t, 
but that’s another story…) 

 
 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
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 Success rate vs fluence: 
 

The reality is that the rate of success is directly linked to the absorbed 
fluence (energy). My experience, through the years, has been that, for 
many photothermal treatments (hair, vessels, pigmentation) a higher 
fluence usually results in better treatment outcomes. However, 
higher fluence can also generate more unwanted tissue damage 
which can lead to scarring. 

 
Hence, skin surface cooling (see below) becomes much more critical 
in these cases. 

 
I recommend that higher fluences are not used until you are very 
comfortable with the treatments and can easily recognise reactions in 
the skin! 
 

 
 
 
 

5. Pulsewidth (pulse duration or ‘cooking time’) 
 

Laser & IPL: 
 

The pulsewidth is the length of time that the light energy is ‘ON’. It is also 
known as the pulse duration or pulse length. 
 
I call it the ‘cooking time’ (when using photothermal systems like IPLs). 
 
I think this expression better describes what is actually occurring in the 
tissues. In most photothermal treatments we are trying to break down the 
target proteins – another name for ‘cooking’. 
 
Now, everyone knows that putting an egg into a pot of boiling water for only 
5 seconds will not cook the egg properly! It will be mostly uncooked. 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
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If it stays in the boiling water for 3 to 4 minutes, it will be cooked thoroughly. 
 
 

The same goes for fried eggs…. 

 
This is precisely what we are 
trying to do with 
photothermal treatments like 
the removal of hair or blood 
vessels. The trick is to achieve 
the correct temperature for 
the most appropriate time. 
 

 
 

Back to cooking – if we want to bake a cake, then we can put a cake mixture 
into an oven at 180°C for around 30 to 40 minutes. But, we know if the 
temperature was only 150°C then it will need more time to cook properly. 
Likewise, if the oven was set to 250°C, then the job will be completed within 
a much shorter time. 
 

Tissues behave in exactly the same way. 
 
If we apply a certain fluence, say 20 J/cm2, on the skin surface to treat blood 
vessels, then we may achieve a temperature in the blood of 75°C. But, if that 
temperature falls too quickly, then there will not be enough time to ‘cook’ 
the blood proteins sufficiently. 
 
Hence the vessel will not be destroyed. 
 
This is where the pulsewidth comes in. We must choose a suitable pulsewidth 
(cooking time) to ensure complete destruction of the vessel (or hair follicle). 
 
Calculations (using the Arrhenius Damage Equation) clearly indicate the range 
of pulsewidths we must employ. 
 
Typically, we need to use pulsewidths in the range 20 to 50 milliseconds to be 
sure of success. Shorter pulsewidths might destroy some targets, but these 
may need higher fluences (temperatures) to do the job effectively. This can 
lead to unwanted tissue damage in the surrounding areas. 

 
 
 
 
 
 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
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To understand this properly, we must consider the “temperature-time” 
relationship. 
 

 
Higher temperatures (fluences) = shorter cooking times (pulsewidths) 

 
Lower temperatures  =  longer cooking times! 

 
This is obvious when boiling eggs or baking cakes – it is the same when 
‘cooking’ skin!! 

 
 

Laser: 
 

Most lasers will not allow any change to the pulsewidth. These are set by the 
laser engineers during the design phase. However, they are usually designed 
for specific treatments (although I have seen many lasers with the wrong 
pulsewidths!!) 

 
 

IPL: 
 

Virtually all IPL systems allow for a choice of a wide range of pulsewidths. 
Most (if not all) use a series of sub-pulses to ensure sufficient energy – this is 
a design issue, employed to make sure the lamps do not overheat during 
operation.  

 
 

However, my experience in training, is that most IPL users do not know how 
to adjust their devices to access this range of pulsewidths. This is a serious 
problem since it severely limits the potential clinical outcomes. 
 
Consequently, many users blame their equipment for poor results, when, in 
fact, they simply don’t know how to use them properly! 

 
 
 

6. Spot size 
 

Laser: 
 

Most lasers will fire energy pulses at the skin using an optical system, usually 
employing a lens. This means that a range of spot diameters can be chosen 
by the user.  
 
We saw from the definition of fluence (above) that the spot size directly 
determines the fluence, so it is a very important parameter to get right. 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
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Changing the spot size, even slightly, can have a significant effect on the 
fluence. 
 
For example, if you select a certain amount of energy on your laser, and 
select a 5 mm spot diameter, then you will generate some particular fluence. 
If you then select a 3 mm spot diameter, without changing the energy, then 
the fluence will jump up to around 2.8 times the original fluence!! (This is just 
52 / 32 !!) 
 

 
 
 
That’s a large difference and will generate much higher temperatures in the 
skin. I’ve seen videos of laser users ‘pulling’ their laser handpiece away from 
the skin during treatments. They don’t appear to realise that by doing so, 
they are also reducing the spot diameter on the skin (due to the focussing 
lens inside the handpiece). That can easily lead to unwanted damage and 
potentially scar formation. 
 
Laser handpieces are usually designed so that they deliver the correct spot 
diameter (and fluence) when the tip is in contact with the skin surface – not 
held off the skin at some arbitrary distance! 
 

 
 

IPL: 
 

IPL designs are such that the spot size cannot be changed unless the 
handpiece tip can be changed, unlike lasers. 

   
The fluence delivered across the face of an IPL tip should be the same, at all 
points (if it has been designed properly). Holding the handpiece tip off the 
skin surface will reduce the fluence hugely! IPL outputs are not focussed, like 
lasers. So, as soon as you lift the IPL handpiece off the skin, the spot size 
increases significantly (due to diffraction), which reduces the fluence rapidly!! 

  
 
 
 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
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Laser & IPL: 
 

Monte Carlo calculations and laboratory experiments have revealed an 
interesting fact. When applying any particular fluence in two different spot 
diameters, the larger diameter spot will deliver more energy to deeper 
regions of the dermis, than smaller spots. 

 
This is primarily due to the scattering effects in the dermis (the dermis is a 
highly scattering medium which causes the light energy to spread out rapidly 
as it progresses). 

 
 

This means that deeper targets must always be tackled using larger spot 
sizes, while maintaining the required fluence. With many lasers, you might 
need to ‘balance’ the spot size with the fluence – if you choose too large a 
spot, you will not be able to achieve a decent fluence. 

 
My recommendation is always choose as large a spot size as you can use 
effectively. 

 
 
 

7. Skin surface cooling 
 

This is absolutely critical!!! 
 
When you think about it, we are deliberately trying to damage something by 
over-heating it. That’s easy! You could use a soldering iron and get the same 
result!! 
 
But, minimising damage to the surrounding skin components is much more 
difficult. So, the whole process is a ‘balance’ – we want to over-heat 
something while keeping the surrounding tissues at a temperature which will 
not damage them – simultaneously! 
 
This can be achieved by proper skin cooling. 
 
There are a number of methods available for this – air cooling using a forced 
air device, cryo devices and ice. Many IPL systems have contact cooling 
systems built into them so cooling can be applied to the skin surface while 
the heat is being applied. It is vitally important to know how to do this 
properly! 
 
With proper cooling it is possible to apply higher-than-normal fluences. This 
is possible simply because of the positive effects of proper cooling. 
 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
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In particular, skin cooling is essential to protect the epidermis and upper 
dermal layers, above the target(s). All absorbed light energy will heat up all 
tissues, including much of the melanin in the basal layer. This can lead to pain 
and damage, and blistering. 
 
In a nutshell, here’s how it works: 
 
 
 for all superficial targets, apply a little cooling; 
 
 for all deeper targets, apply more cooling. 
 
 
The trick is to cool the upper skin layers without cooling the target!! This 
comes with experience and practice. Proper skin surface cooling will prevent 
unwanted damage, reduce the risks of blistering, pain and excessive swelling, 
and will also keep your clients happier! 
 

 
 

8. Skin pressure 
 

Skin pressure is rarely discussed, yet it can be significant. 
 
I have watched IPL users treating facial thread veins and pressing the tip too 
hard on the skin. This collapses the vessels and stops the flow of blood. They 
then fire the shot and nothing happens!!! 
 
No wonder – they lost the target by using too much pressure!! 
 
It’s quite simple: 
 
 Apply a very light pressure when treating superficial targets 

and a firm pressure when targeting deep tissues such as hair follicles 
and deeper blood vessels. 

 
 
  It really can make a difference! 
 
 

********************************** 
 
 
After over 25 years’ experience with IPL treatments I follow my own standard now. I always 
begin with a “20:20” approach to most cases – that is 20 J/cm2 and 20 ms. These are my 
baseline starting points. If I don’t see any reaction after the first shot, I will increase the 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
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fluence slowly, and the pulsewidth by between 2 and 5 ms, until I find the threshold when 
the desired skin changes become apparent. That is then the treatment baseline. 
 
As ever, as the fluence increases, the skin cooling must also increase: 
 
 

If you increase the fluence – you increase the risk of unwanted tissue damage 
So you MUST increase the cooling to compensate… 

 
 
 
Application: 
 
So, what’s the best way to proceed? Well, I suggest the following approach: 
 
There are two potential techniques... 
 
1. Use a ‘gentle’ approach - a midpoint set of parameters, just above the threshold, or 
baseline, found above, which will permanently damage some of the targets, but leave 
others. This is better for most people as it minimises the probability of unwanted damage.  
 
 
 
2. Use a more aggressive approach with a ‘stronger’ set of parameters, above the 
baseline, which will definitely damage most targets,  but may damage the skin too.... 
This approach requires much more care in terms of pre-, during and after cooling, of the 
skin, to reduce the chances of unwanted damage. 
 
I suggest always starting with the first approach and gain experience. Once you feel you 
have enough experience, move towards the second approach, with caution. The second 
approach will result in more positive results, but it can also lead to potential scarring and 
damage.  
 
 
Of course, all treatment outcomes are also highly dependent on the client, and their skin’s 
reaction to the light energy. This cannot be assessed until after at least one treatment 
session. But you should always carry out an assessment when they return for further 
treatments – to see if any unintentional damage has occurred. Adjust your parameters 
accordingly. 
 
 
But, what is critically important is the application of cooling before, during and after the 
treatment - this is vital for both good results and to minimise unwanted damage. 
 
 
 
 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
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Summary 
 
Good results can only be achieved when the correct parameters are used. As I said above, it 
is a bit of a guessing game, but at least you should have an understanding of where to start 
your guesses. 
 
Experience will allow you to choose better guesses over time. This is particularly true when 
using different devices – one laser’s fluence might not have the same effect as an IPL’s 
fluence (because of poor calibration!!) 
 
 
The main parameters that must be properly chosen are 
 

Wavelength 
Pulsewidth 
Fluence 
Skin cooling 
Skin pressure 

 
 
Never assume that a previous set of parameters will achieve the same clinical result, even 
on the same client! Their skin colour may have changed between sessions or their target(s) 
absorption properties might have changed due to the long term effects of previous 
treatments. This is especially true with laser tattoo removal when every treatment induces a 
little ‘micro-scarring’ leading to increasing levels of scattering at each subsequent session. 
 
 
I should point out that I have seen many manufacturers’ user manuals which suggest 
parameters which are next to useless! This appears to be a common problem and ends up 
with many poor results. I feel that this is because the manufacturers don’t want the hassle 
of angry clients who may have been over-treated. These same manufacturers usually don’t 
offer good training! 
 
Further, I have also found many IPL systems operating poorly. They do not deliver the 
energies/fluences that they claim. In one case, I measured the output at only 20% of the 
claimed fluence on the screen!!! This is simply dismal! 
 
 
Finally, choosing the correct parameters is undoubtedly a ‘tricky’ subject. It is very difficult 
to understand this stuff properly without having a good understanding of the condition you 
are treating and the equipment you plan to use. 
 
 
Your best option might be to seek out some good training to better understand these 
issues…. 
 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
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I hope this helps. 
 
Ciao for now, 
Mike. 
 
 
PS I’ll be doing some ’Masterclasses’ in the future to discuss all of these topics, and more. If 
you are interested in attending one of the classes, please email me. 
 
Masterclass video. 
 
 
 
 

 

https://thelaserguysblog.wordpress.com/
https://mikemurphyblog.com/
mailto:mikemurphyLPA@gmail.com
https://youtu.be/hJdTwf4eoV8

