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Related topics 
Birefringence induced by an electric field, optical anisotropy, 
linear Electro-optical effect, Pockels effect, transfer function, 
half-wave Voltage (Vπ), polarization modulation, amplitude 
modulation, optical transmission of various signals: sine, 
square, audio, electro-optic modulator : Lithium Niobate 
(LiNbO3), measurements of electro-optic coefficient. 
 
Principle 
Nowadays most of the information is electrical form 
(computer, phone, ...). The use of light as a conveyance of 
information is the most efficient method, it is necessary to 
design systems to convert electric information into light 
information. One solution is to modulate, externally, the 
intensity, phase or polarization of the light wave: this can be 
achieved by electro-optic effect also known as Pockels effect. 
The ultimate goal of the experiment described in this paper is 
to use the Pockels effect to register and carry an electric 
information on optical carrier. 
 
Equipment 
Optical bench (1 m) with adjustable base   1 
Standard slide mount for optical bench  5 
Adjustable slide mount for optical bench (x = 60mm) 1 
He-Ne laser 0.8 mW, 230 VAC, linear polarization  1 
Polarizer with precision rotary mount  1 
Half-wave quartz plate with rotating mount  1 
Quarter-wave quartz plate with rotating mount  1 
Electro-optic modulator / Pockels Cell (LiNbO3)  1 
Pockels cell modulator power supply (AC and DC) 1 
Silicon Amplified detector with adjustable gain  1 
Audio Source  1 
Loudspeaker  1 
Oscilloscope (digital, color, 2 channels)  1 

Tasks 
1. The intensity received by the detector is measured as a 
function of the rotation angle of the polarizer (Malus’s law). 
2. The phase shift induced by the electro-optical modulator is 
to be registered for different voltages applied to the crystal.  It 
is then possible to determine the half-wave voltage (Vπ). 
3. The polarization state modulator output is analyzed 
according to the voltage applied to the crystal LiNbO3. 
4. The different signals modulated by applying an AC voltage 
to the modulator are facing (amplitude, phase). 
5. An Application of the Pockels effect, the recording and 
transmission of a radio signal by a laser beam, is to be 
performed. 
 
Theory and evaluation 
The electro-optic effect (EO) is defined as the modification of 
the index of refraction (or birefringence) of a medium with 
the external electric field applied to this medium. 
The EO effect is called linear (also known as Pockels effect) 
if the variation index or birefringence is proportional to the 
electric field. Only non centro-symmetric crystals may have a 
Pockels effect. This is the case of the lithium niobate crystal 
(LiNbO3) studied here. In other materials such as glasses, 
liquids or centro-symmetric crystals, the index variation is 
proportional to the square of electric field (Kerr effect). 
The electro-optical effect is used to modify the phase, 
polarization or amplitude of the wave passing through the 
electro-optical medium. It therefore provides a way to change 
the state of polarization of a beam with an electric field. In 
particular, it can transcribe an electrical information on a 
beam : the role of an electro-optical modulator. 
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Fig. 1: Experimental setup for registration and transmission a radio signal on a laser beam 
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