
Design Aspects: High Power SLM 
Pulsed Dye Laser Development 

- A. K. Singh & S. Kundu 

7.1 Introduction ................ . 
7.2 Description of SLM Dye Laser Oscillator . 
7.3 Principle of SLM Operation ..... . 
7.4 Design Aspects . . . . . . . . . . . . .. . 

7.4.1 Dye solution and its flow related 
7.4.2 Choice of dye cell channel width and dye flow speed 
7.4.3 Suitable dye solvent ...... . 
7.4.4 Selection of output coupler (OC) 
7.4.5 Prism beam expander (PBE) .. 
7.4.6 Choosing an appropriate grating 
7.4.7 Etalon selection and tilt effects . 
7.4.8 Laser cavity length ....... . 
7.4.9 Effects of thermal and mechanical instabilities 
7.4.10 Role of pump beam pointing instability 
7.4.11 Significance of pump pulse duration 
7.4.12 Effect of air turbulence . . . . . . . .. 

7.1 Introduction 

66 
67 
68 
69 
69 
69 
70 
70 
70 
71 
72 
73 
73 
74 
74 
74 

Single longitudinal mode (SLM) dye laser, as the name suggests is a kind of laser in which 
oscillation of optical energy takes place at only one longitudinal (axial) mode of the laser 
cavity. SLM dye lasers are used to generate very narrow emission linewidth ( typically < 
500 MHz). SLM dye laser are used in a variety of applications such as high resolution spec­
troscopy [96, 97], coherence spectroscopy [98], LIDAR [99], laser isotope separation (LIS) 
[96] etc. LIS is one of the important applications of narrow linewidth pulsed dye lasers. This 
application requires high average power with high pulse repetition rate (PRR) for efficient 
photo-ionization of the target isotope in the atomic vapor. Efficient SLM operation of dye 
lasers could be achieved because of high optical to optical conversion efficiency and homo­
geneously broadened gain bandwidth of the dye solution. There are several SLM dye laser 
cavity designs reported in the literature. Depending upon length of the laser cavity all the 
cavity designs can be broadly divided into two classes: 

(i) Short cavity and 

(ii) Long cavity [100]. 




















