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High-power continuous-wave (CW) solid-state could be an attractive alter-

native to CO2 lasers for various industrial applications, because of their flexi-

ble fiber-delivery capability and compact mechanical design. In this letter we 

describe high-power and high-efficiency performance of a CW Nd : YAG la-

ser with a new diode-side-pumped configuration consisted of a close-coupled 

Ag-reflector and direct coupling of diode bars into the reflector.  The diode-

laser module is based on 42- bar structure made of 3 linear water- cooled as-

semblies arranged in threefold symmetry around the laser rod.The packaging 

architecture includes an integral active heat sink in which 1-cm laser-diode 

bar is bonded to a water-cooled copper microchanal submount, in which the 

coolant flows perpendicular to the bar. A linear assembly is made of 14 bars 

mounted side by side and separated by a nonconducting flat. The thermal im-

pedance between the diode bar junction and the coolant inlet is 0.4 C/W by 6-

L/min flow rate. The 42 20-W cw diode laser bars were supplied by CEO. The 

three linear assemblies are positioned at angles of 120 with respect to one 

another and arranged to pump the Nd: YAG rod over a length of 75 mm. The 

Nd: YAG rod (diameter 6 mm, length 100 mm, 1% Nd doping) is polished 

and mounted inside quartz sleeve with reflection coating for water cooling. 

To match the Nd: YAG absorption band near 808.3 nm we carefully selected 

the 42 bars at a given diode drive current and a given cooling temperature to 

obtain the lowest spectral dispersion. At 27-A diode drive current and 20 C 

cooling temperature the electrical power supply delivers 2000 W of power, 

and the total emitted power at 808 nm equal to 820 W. The output characteris-

tics of the side- pumped laser at 1064 nm were investigated in linear plano-

plano resonator (170 mm long). The output power increased almost linearly 

with the pumping power, and the optimum output appeared with the coupling 

mirror of the reflectivity 80%. When the pump current rose to 27 A, the total 

pump power was about 1980 W, and the maximum power of 320 W multi-

mode laser output was obtained by using optimum output coupling mirror. 

The optical-to-optical conversion efficiency was as high as 36 % and corres-

ponding slope efficiency was 48%. 

 


