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206 W continuous-wave TEM 5 mode 1064 nm beam generation
by a laser-diode-pumped Nd:YAG rod laser amplifier
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We demonstrate a 206 W 1064 nm beam generation at a beam qualit§=o1.34 with a Nd:YAG
laser amplifier system. We also report on an efficient 150 W Jfibde diode-pumped Nd:YAG
rod laser. ©2001 American Institute of Physic§DOI: 10.1063/1.1409332

Many industrial and scientific applications require laser  In this work, we report on an efficient 153 W TEM
beam sources with high output power and high beam qualitynode 1064 nm beam generation by a laser-diode-pumped
The output power scaling of TE)j mode beam sources are Nd:YAG rod laser. In addition, we demonstrate a

of primary importance. 206 WTEM,, mode infrared beam generation with a
To date, over 100 W nearly diffraction limited output Nd:YAG laser amplifier.
from an ytterbium doped fiber laser was reportétowever, Figure Xa) shows a schematic edge view of the pump

diode-pumped solid-state lasers can deliver more péwer, module. Each pump head contained eight 1 cm long linear
especially in the pulse mode operation. Recently, singleeontinuous-wave diode array®08 nm wavelength and 40 W
transverse-mode output power of 234 W was reported baseadted average output poweand a Nd:YAG rod(4 mm in

on a Yb:YAG zig-zag slab lasérHowever, rod crystals are diameter and 70 mm length with 0.6% Nd dopindhe
widely used in industrial application fields because the fabNd:YAG rod was surrounded by a flow tube and a diffusive
rication and mounting of a rod crystal is easy and cost effecreflector. Details of the pumping configuration were reported

tive. elsewheré.
Figures 1b) and Xc) show schematic drawings of the
) experimental setup for random and linearly polarized opera-
cw-Diode . o .
tion. A quartz 90° polarization rotator was placed between
LaserArray o . .
Diffusive - two pump heads for polarization dependent bifocusing
Reflector Glass Tube compensatiofl.For a random polarized operation, the pump-
N\ ing part was positioned between two concave mirfoaglius
— ] of curvature=75 mm, a full reflector, and a 78% reflector,
M AYAG Riod separated by 950 mm. The laser output power and the beam
' ° quality was plotted in Fig. 2. A linearly polarized operation
was obtained in a 950 mm convex—convépadius of
curvature=100 mm,R=77%, (R: reflectivity of the out cou-
@ pling mirror)] resonator, with a polarization beam splitter
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FIG. 1. Schematical view of thea) pump module, and resonator configu- -
rations for(b) random polarized operation, ad linearly polarized opera- 0 . | %O |
tion is shown. 400 500 600 700
Total diode output power (W)
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TABLE |. Maximum output power, efficiency, and beam quality of laser 210 T T T T
performances in Fig. 2 are presented.
Maximum Beam quality = 200 - .
output  Optical-to-optical Electrical at the maximum <
power conversion eff. efficiency output power g 190 B
[=]
Random 153 W 22.4% 10.9% M?2=1.18 f;
polarization 3 i |
Linear 105 W 18.3% 8.6% M2=1.08 5 180
polarization ?
£ 170 .
a
£
. B . . . < —
mittance, andRg: s-polarized light reflectivity]. The laser 160~
performance was also plotted in Fig. 2. Based on the previ- | | |
. . 1
ously reported calculatiohthese resonators were designed 150

500 600 700 800

to provide stable operation near the highest rated diode out- Amplifier total LD output power (W)

put power. The beam quality was measured with a Coher-
ent's M? meter. Table | summarizes the experimental result$IG. 4. Nd:YAG laser amplifier output power as a function of amplifier LD
in Fig. 2. output power is shown.

We attempted to enhance the TgJvinode output power amplifier system as a function of the amplifier LD pump
by amplification. Figure 3 shows an experimental setup opower. A maximum output power of 206 W was obtained at
the laser amplifier. Without the polarization beam splitter, thea beam quality oM?=1.34 with 800 W amplifier pump LD
resonator in Fig. (c) produces a random polarized 110 W power. At the maximum output power, the amplification ratio
1064 nm beam at a beam quality B?=1.1, with 575 W  and small signal gain of the amplifier is calculated to be
laser diode(LD) pump power. This laser was used as an0.274 and 1.58, respectively.
oscillator in the amplifier system and was driven at 575 W In summary, we report on the efficient operation of a
LD pump power. The output beam from the oscillator wascontinuous wave over 100W TEM mode laser-diode-
introduced into the amplifier through two folding mirrors. pumped Nd:YAG laser in random and linearly polarized op-
The amplifier pumping part consisted of two pump heads an@ration. Further, we demonstrate a 206 W of continuous-
a 90° polarization rotator. The pump head configuration isvave TEM,; mode 1064 nm beam generation with a
the same as that described in Figa)l Each pump head Nd:YAG laser amplifier system.
contained 16 linear laser-diode arraj@8 nm wavelength )
and 25 W rated diode output poweand a Nd:YAG rod(3 . The aythors thank M. Tanaka for supporting and encour-
mm in diameter and 105 mm length with 0.6% Nd doping 29ing their research.
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