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BASICS OF LASERS AND LASER LIGHT 
 

L                        Light 

A       Amplification  by 

S                Stimulated 

E             Emission  of 

R                 Radiation 
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CHARACTERISTICS OF LASER LIGHT 
 

The combination of these three properties makes laser light focus 100 times better 
than ordinary light 
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LASER COMPONENTS 
 

The Active Medium contains atoms which can emit light 

by stimulated emission. 

 

The Excitation Mechanism is a source of energy to 

excite the atoms to the proper energy state. 

 

The Optical Resonator reflects the laser beam through 

the active medium for amplification www.ptbd.in / www.proudtobedentist.com 



CLASSIFICATION & NOMENCLATURE 
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Hard laser Soft laser 

Dental laser 

Cold laser 

ArF, XeCl 

Hard tissue 

laser 

Soft tissue 

laser 

Composite 

curing laser 

Biostimulation  

PDT 

Caries detection  

Aiming beam 
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Classification based on active medium  

Dye Lasers, Gas Lasers, 

Chemical  Lasers,  Metal vapour Lasers,  

Solid state Lasers,  Semi conductor Lasers 

and other types. 
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Dye laser 

   Laser gain    

medium and                       

type 

 

 

   Operation 

wavelength(s) 

  

  Pump source 

 

    

   Applications  

 

 

 

 

     Dye laser 

 

 

390-435 nm 

(stilbene), 460-

515 nm (coumarin 

102), 570-640 nm 

(rhodamine 6G), 

many others 

 

 

 

 

 

Other laser, flash 

lamp 

 

Research, 

spectroscopy, 

birthmark 

removal, isotope 

separation. The 

tuning range of 

the laser depends 

on which dye is 

used. 
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Chemical  laser 

   Laser gain    

medium and                       

type 

 

 

   Operation 

wavelength(s) 

  

  Pump source 

 

    

   Applications  

 

 

 

Hydrogen fluoride 

laser 

 

2.7 to 2.9 ɛm for 

Hydrogen fluoride 

(<80% 

Atmospheric 

transmittance) 

 

 

 

Chemical reaction 

in a burning jet of 

ethylene and 

nitrogen trifluoride 

(NF3) 

 

Used in research 

for laser weaponry 

by the U.S. DOD, 

operated in 

continuous wave 

mode, can have 

power in the 

megawatt range. 
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Metal vapour  laser 

   Laser gain    

medium and                       

type 

 

 

   Operation 

wavelength(s) 

  

  Pump source 

 

    

   Applications  

Helium-cadmium 

(HeCd) metal-

vapor laser 

 

 

 

441.563 nm, 325 

nm 

 

Electrical 

discharge in metal 

vapour mixed with 

helium buffer gas. 

 

 

Printing and 

typesetting 

applications, 

fluorescence 

excitation 

examination (i.e. 

in U.S. paper 

currency printing), 

scientific 

research. 
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other  laser 

   Laser gain    

medium and                       

type 

 

 

   Operation 

wavelength(s) 

  

  Pump source 

 

    

   Applications  

 

Titanium sapphire 

(Ti:sapphire) laser 

 

 

650-1100 nm 

 

 

 

 

Spectroscopy, 

LIDAR, research.  

in amplifier lasers 

to produce 

ultrashort and 

ultra-intense 

pulses. 
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ADVANTAGES OF LASER  

IN SOFT 
TISSUE 

SURGERY 
 

IN HARD 
TISSUE  
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ADVANTAGES OF LASER  
DURING SOFT TISSUE SURGERY 

LASER USE OFFERS 
IMPROVED 

HEMOSTASIS COMPARED 
TO SCALPEL. 

LASER ENERGY CAN 
REDUCE PAIN.(NEEDLE 

LESS ANESTHESIA) 

LASER USE IS MINIMALLY 
INVASIVE. 

LASER IRRADIATION CAN 
REDUCE BACTERIA. 

LASER ENERGY CAN AID 
HEALING THROUGH 

PHOTOBIOMODULATION. 

REDUCED PATIENT 
ANXIETY ,THUS 

INCREASED PATIENT 
COOPERATION . 
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1.LASER USE OFFERS IMPROVED 
HEMOSTASIS COMPARED TO SCALPEL 

(Knappe V, Frank F, Rohde E. Principles of lasers and biophotonic effects. 

Photomed Laser Surg 2004;22(5):411-417.) 

tissue absorption 

and a controlled 

heat build-up 

more than 60°C 

protein 

denaturation and 

coagulation 
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