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ABSTRACT                                                                                                                                                                                                  

The copper-vapor laser (CVL) is a high power pulsed, electrically discharged pumped laser. The Laser lasses in copper 
vapor media and copper vapors are generated by heating the copper pieces to temperature of about 15000C. The thermal 
energy required for heating the copper metal to vaporization can be supplied through the excitation discharge pulse. The 
fast pulsed discharge maintains a sufficient, but not excessive, vapor pressure of copper and provision of sufficient 
pulse energy to excite the copper atoms to the upper laser level. Since the gain of the medium depends on the rate of 
excitation i.e. the rate at which the discharge current builds up, a high voltage fast rise time current pulse is required for 
efficient excitation. The CVL devices requires high (> 5 kW) average electrical input power with high (> 15 MW) pulse 
power, for maintaining the required operating temperature and efficient excitation of Cu atoms. The pulsed power 
source of CVL uses techniques of generating high voltage switching, at high repetition rate (2-20 kHz) with current 
outputs of a few kA. These amounts of impulse voltages are generally generated by storing a level of energy in a system 
and then discharging suddenly. The resonant charging circuit of a pulsed power supply unit (PPSU) converts the 
conventional 7-8kV DC power to 15 to 20 kV, 600nS pulse for using it to produce discharge in the laser head. This 
pulse can supply 1-2 kA of current for the defined pulse duration. It includes a low inductance discharge circuit along 
with a fast switch (Hydrogen Thyratron), capable of switching several kilos Amp of current. The operation of pulse 
forming network is explained in details in the paper. The discharge excitation is at a rate between 2 to 20 kHz. For the 
discharge process to take place, fast switches have to be used, which can reliably switch peak current of the order of 
kilos of Amps in times as short as 20 nanoseconds at pulse repetition frequencies up to 20kHz. High voltage switching 
operations and discharge phenomena cause electromagnetic transients. These transients radiate strong electromagnetic 
fields of high frequency and cause interference to sensitive electronic equipment. In addition to the above, such narrow 
pulses produce high frequency components over a sufficiently broad spectrum. These high frequency components 
produce interference mainly through radiation and conduction via interconnecting cables. The radiated fields are 
measured at standard distances using a field probe and spectrum analyzer. The results of the measurements are 
presented in time domain as well as in frequency domain. The magnitude of the radiated fields is significantly higher 
than those specified in relevant immunity standards. As a result, the immunity level of sensitive equipment may not be 
sufficient in the environment described. In order to reduce the interference to a satisfactory level, proper shielding shall 
be made both for the laser system consisting of the laser head, pulse power supply unit, interconnecting cables and the 
vulnerable systems. 
 
 
 


