
 
 
 

 
Experiment No.( 1 ) 

Power Supply Characteristics of He-Ne Laser  
 
Aim of experiment: 
In this exp. , the student measure voltage operation for He-Ne tube. 
 
Theory:  
      The excitation of the neon atoms to the upper laser level is derived 
from an electrical discharge. In steady operation, the discharge passes a 
few milliamperes of current through the gas at a voltage in the range 1-2 
kilovolts. Electrons in the discharge collide with the helium and neon 
atoms and raise them to excited energy levels. Most of the excitation is 
received by the more abundant helium atoms, which easily can transfer 
their excitation energy to neon atoms. This produces in the neon a 
condition of population inversion 
      The basic blocks of the power supply for a typical small helium-neon 
laser are shown in Figure 1. The input voltage first is increased by a 
transformer. The high-voltage exciter circuit supplies a voltage pulse that 
breaks down the gas and initiates the electrical discharge through it 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure .1   block diagram of power supply for helium-neon laser 
 

Fig.(2) shows a schematic diagram of a He-Ne laser power supply. A 
detailed description of the operation of this supply is beyond the scope of 
this module. The following simplified description illustrates the three 
functional components of the power supply. 
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Fig.2 Helium–Neon Laser Power Supply 
 

When the power switch is closed, current flows through the step-up 
transformer and it produce an ac output voltage of approximately 750V. 
remainder of the running supply consists of a voltage doubler-rectifier 
circuit that converts this ac voltage to dc voltage of approximately 
1750V. This voltage is not of sufficient value to ionize the tube, but it 
will sustain current flow once it has begun.The starter circuit consists of a 
voltage multiplier circuit capable of delivering several kilovolts but no 
current. Once the breakdown voltage is reached, the tube ionizes, and 
the diodes in this circuit conduct the current. The voltage difference 
across the starter circuit becomes nearly zero, and the voltage of the 
running supply is delivered to the tube and ballast resistor.The value of 
the ballast resistor depends upon the degree to which the current is to be 
limited. If this circuit is used with the tube whose negative resistance 
region, the ballast resistance value is 300kΩ, which limits tube current to 
4.5mA, resulting in a voltage drop of 800 V across the ballast resistor and 
a drop of 1750V across the laser tube. 
 
Procedure & Calculation: 
  
1. Set up experiment as illustrated in Fig (2). The negative terminal of 

the ammeter is connected to the negative terminal of the power 
supply. The positive terminal of the ammeter is connected to the tube 
cathode. 

2. Refer to Fig(2). Connect the positive lead of the Volt meter to point A 
and the negative lead to point B.  

3. With the power supply switch off and the variable transformer set to 
zero volts. 

4.  Turn on the power supply. 



5.  Rotate the voltage control of the variable transformer slowly until the 
tube ionizes and stays on. Set the voltage control for the lowest current 
that produces a constant discharge. 

6.  Measure and record in the Data Table (1) the tube current, the power 
supply voltage, and the laser output power. 

7. Determine and record total ballast resistance (the total of the internal 
ballast resistance of the power supply and the added external 
resistors). 

8. Increase the tube current in steps of 1mA, taking readings at each 
setting, until a current of 5mA is reached. 

9.  Remove the external ballast resistors from the circuit, and continue to 
take data at 1mA intervals until a tube current of 10mA is reached. 
This process may require the shorting of one or more of the internal 
ballast resistors of the power supply. Do not allow the tube to run 
more than a few seconds at currents above 8mA, as the power supply 
or tube may be damaged. 

10. Calculate the voltage drop across the ballast resistor by multiplication 
of resistance times current. 

11. Calculate the voltage drop across the tube by subtraction of ballast 
resistor voltage from power supply voltage. 

12.  Complete the data table. 
13.  Draw graph Tube voltage as functions of tube current.  
 
 

Current  
mA 

Voltage tube 
V 

Voltage cross 
ballast resistor 

V 

R ballast 
KΩ 

    
    

 
Table (1) 

 
 
Discussion:  

1- Saturation region or negative resistance region in I-V curve of the 
He-Ne tube. 

2- The cathode of the tube is quite large and is contained inside a large 
gas ballast volume. 

3- List at least four transition wavelengths in He-Ne laser. 
4- What is role of He atoms in He-Ne laser. 

 
 

 
 


