
The Helium Neon Laser is a versatile gas laser source designed for training and education and offering a wide
range of experimental possibilities. The educational kit has been designed to assist students in understanding
the interaction of the different components of a gas laser, laser resonators, mode properties, as well as the
influence of different wavelength selective optical components used for gas lasers.

■ Properties of Gas Lasers
■ Pumping by Electrical Discharge
■ Emission Lines and Energy Levels of Helium and Neon
■ Output Power Optimization by Resonator Alignment
■ Laser Emission as a Function of Laser Tube Current
■ Laser Beam Width and Shape in and outside of the Resonator
■ Stability Criterion of Laser Operation and Cavity Optimization
■ Transversal Resonator Mode Properties (TEM00 and higher)
■ Longitudinal Mode Selection by Single Mode Etalon
■ Laser Line Selection by Birefringent Filter
■ Laser Line Selection by Littrow Prism
■ Output Power with varying the Output Coupling
■ Polarization determination of the HeNe Laser
■ Generation and investigation of linear, circular and elliptically polarized light
■ Measurement and verification of Malus law
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Some of the possible modes of operation are:
■ Several confocal, hemispherical and concentric resonators (symmetric and asymmetric) at 632.8nm with 

low (<1mW) output power
■ The same resonators as above, but with high (>5mW) output power
■ HeNe Laser with birefringent filter for wavelength tuning at 611.8nm, 629.8nm, 632.8nm, 635.2nm and 

640.1nm
■ HeNe Laser with Littrow prism for wavelength tuning at 611.8nm and 632.8nm
■ HeNe Laser with single mode etalon for single mode operation

An open frame gas laser consisting of a HeNe tube with Brewster windows and separate resonator mirrors is
used to demonstrate and teach the basics of gas lasers such as resonator stability, coherence and mode
behaviour. By variation of the resonator mirrors (the set comprises five mirrors) the resonator properties and
its influences on the laser power and stability are evaluated. Wavelength selection with optical components
like birefringent filter and Littrow prism is performed. Using an optical grating different laser lines can be
spatially separated. Mode selection is investigated using a single mode etalon.

All optical and fine-mechanical parts for setting up
the kit are included. Mounted on an optical rail all
components can be installed and exchanged in
short time. The provided electronics controller for
the HeNe laser tube allows a variation of the tube
current and comprises an internal photo diode
amplifier with indication. A quick start-up
alignment of the laser resonator is ensured by
delivery of an adjustment DPSS laser in a holder
with own power supply to define the optical axis
on the flat rail.

■ Apart from the Full Version described above, a Basic Version of the HeNe system is available comprising all
components necessary for the set up and operation of the HeNe laser in various resonator configurations.

■ The Extended Version allows the performing of all experiments of the Full Version plus measurements of
polarization and crystal optics.

■ Wavelength and mode selection are possible with the HeNe Full Version and Extended Version only.
■ Finally, an IR option mirror set consisting of two IR coated concave mirrors for operating the HeNe laser on

its IR emission lines is also available.


