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A Hexagonal Zigzag Slab Laser

Liu Liang Guo Shaofeng Lu Qisheng Xu Xiaojun
(Opto-Electronic Science and Engineering College , National University of Defense Technology ,

Changsha » Hunan 410073, China)

Abstract A method to design hexagonal slabs with zigzag optical path was presented. Compared with COFFIN slabs,
the amplitude of thermal-induced wave-front distortion is lower and easier to be compensated in hexagonal slabs.
Moreover, the laser beam enters the slab at Brewster angle when it is parallel to the slab length direction, and covers
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the entire slab and the entrance aperture, which means the fill factor is 1 inside the slab.
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Fig. 1 Schematic of a hexagonal zigzag slab
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Fig. 2 f and its upper and lower limits as a function of crystal for a hexagonal zigzag slab
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Table 1 Structural parameters of an ideal slab for different crystals

Nd: YVO, Nd: YAP
Merystal L. 1.9915 //c: 2.2148 a: 1.91 b: 1.92 c: 1.94
a /() 26. 66 24.2996 27.63 27.51 27.27
B/ 36.67 41. 4009 34.73 34.98 35. 46
a/t 0.195 0.323 0.139 0. 146 0.160
b/t 0.802 0. 750 0.822 0.819 0.815
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Fig. 3 Zigzag optical path in a stack of slabs for

simplifying the analysis
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Fig. 4 Laser beam in a hexagonal zigzag slab
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Table 2 Parameters used for modeling

Parameters Value
Klc/[W/(m-K)] 5.1
K//c /[W/(m+K)] 5.23
nlc 1. 9915
n//c 2.2148
dn/dT | ¢ /107° 8.5
dn/dT//c /107°¢ 3
h/[W /(cm?*K)] 10

7 0.272
a/cm! 37
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Fig. 8 Temperature and OPD distribution in a hexagonal zyzag slab when pump power is 200 W. (a) temperature

distribution, (b) OPD as a function of incident location, (¢) OPD along thickness direction, (b) OPD along width direction
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Fig. 10 Laser beam in an octagonal zigzag slab
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