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Related topics 
Adjustment and alignment of a laser cavity via an external 
mirror. Auto collimation method, resonant cavity, laser 
effects. Study of conditions of stability of the cavity. Rayleigh 
length, divergence, study of geometric properties of a laser 
beam : spatial profile, Gaussian beam, waist. Focusing the 
laser beam through a lens. Study of spectra of the gas Helium-
Neon laser and radiation, monochromatic, luminescence. 
Study of polarization, measuring the rate of polarization 
Observation of transverse modes. 
 
Principle 
The laser can be regarded as a photonic oscillator. Its principle 
uses the same principles as the electronic oscillator, namely: 
an amplifier and a feedback loop to obtain a system of 
oscillations. The photon amplifier consists of a medium 
(gaseous, liquid or solid) which is excited to create a 
population inversion. 
The laser which will be studied is an Helium-Neon Laser. The 
amplifying medium consists of a tube which contains a gas 
mixture of helium (85%) and neon (15%). Pumping is 
achieved by applying an electrical discharge of a few kV in 
the gas.  
Consider the simplified model of the laser transition at two 
levels E1 and E2. The process of excitation / de-excitation of 
atoms by interaction with photons are represented 
schematically below. 
 

     
Fig. 1: Absorption (left), spontaneous emission (middle)  

and stimulated emission (right) 
 
Amplification of coherent photons results of pumping process 
and stimulated emission: atoms previously excited about the 
level E 2 (pumping) are de-excited by interaction with incident 
photons, causing the emission of photons with the same 
characteristics as the incident photons. 
 
Fig. 2: Experimental setup for the setting and study of  
a He-Ne Laser cavity 
 
 

Equipment 
Optical bench (2 m) with adjustable base   1 
Standard slide mount for optical bench  3 
Large slide mount for optical bench  1 
Adjustable slide mount for optical bench (x = 60mm) 1 
Adjustable slide mount for optical bench (x30mm, z40 mm) 2 
Plasma He-Ne Tube (3.5 mW) + Power supply   1 
Holder for He-Ne tube  1 
Output mirror splitter (f = 45 cm) with 25,4 mm adapter 1 

Mirror Mount with 2 screws end  1 
Iris diaphragm   1 

Polarizer with precision rotary mount  1 
White perforated metal screen  1 
Lens, biconvex, F = 150 mm and holder  1 
Handled laser power meter with holder  1 
Spectrometer with optical fiber and software  1 
Webcam and "Profilas" software  1 

 
Tasks 
The aim of the experiment is to study the physical principles 
and technology of a laser. 
- 1. Development of the cavity to obtain the laser effect  
- 2. Study of conditions of stability of the cavity  
- 3. Study of transverse modes  
- 4. Study of the laser beam divergence  
- 5. Study of the polarization of the laser beam  
- 6. Study of spectra of the gas helium-neon laser radiation 

 
Set-up and procedure 

 
The kit used consists of a tube filled with a gas He-Ne. A 
mirror (M1) with radius of curvature R1=60 cm and 
reflectivity ≈ 99.99%, lies within the tube. In the opposite 
side, a Brewster window allows to polarize the output beam. 
To close the laser cavity, a second mirror (M2) is used. Its 
diameter is 7,75 mm, its radius of curvature R2=45 cm and the 
reflectivity close to 99%...  
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