
second lecture 



Pulsed laser and CW laser, does it make a 

difference? 

Bursts of light cause different effects than constant streams of light. 

• Pulsed lasers emit bursts of light spaced in time. 

• Between pulses, the laser emits no light. 

• The period is the time from the start of one pulse to the next. 

• The pulse duration (pulse width) is the time measured across a pulse, often at its full width half maximum 

(FWHM). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Pulsed lasers emit bursts of light, spaced in time. There is no emission between pulses 

 

• Continuous wave (CW) lasers provide steady emission. 

• Peak, minimum, and average powers are approximately identical. 

• Period and pulse width do not apply unless the light is modulated. 

•Help, harm, or underperform: it depends on the pulse width, peak power, and period. 

• Short pulses and long periods may protect illuminated samples from overheating, by allowing them to 

cool down between bursts of light. 

• Short pulses with high peak powers and long periods may destructively ablate surface material, but heat 

the surrounding area minimally. 

• Long pulses and/or short periods may deliver damaging total emission, even if the peak power is 

moderate. 



 

 

Figure 2. CW lasers emit light whose optical power is approximately constant with time. 
 

What is the effect of changing pulse width or period? 

Pulse width and period control the average power emitted by the laser. 

Pulse width: 

• Both pulse energy (shaded area) and average energy (dotted green line) depend on pulse width. 

• Increase (or reduce) pulse width to increase (or reduce) both pulse energy and average power. 

 

Figure 5. Changing the pulse width changes the pulse energy by changing the length of the pulses. The 

average power changes, since the total time light is emitted by the laser changes. 

 

  Period: 

• Pulse energy (shaded area) does not depend on period, but average energy (dotted green line) does. 

• Reduce the period to increase the average power (or increase the period to reduce the average power). 
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Figure 6. Changing just the period does not change the pulse energy, since the pulse width and peak power 

donot change. The average power changes due to pulses being delivered more (or less) frequently. 

 

 

How are pulse energy and peak power calculated? 

 



 



 


