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Radially or Azimuthally Polarized Laser Based on Mode
Selection of Thermally Induced Bifocus
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(Institute of Applied Electronics, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Pang Yu Sun Yinhong Wang Weimin Gao Qingsong

Abstract Side-pumped Nd: YAG rods have different radial and azimuthal thermal focal lengths. Radial and azimuthal
thermal focal length are measured with rotary slit and polarized He-Ne laser. A laser oscillator is designed to produce
low-loss stable oscillation in a single polarization. At the pumped power of 440 W, radially polarized beam at 31.7 W
with M*?=2.5 is achieved. And at the pumped power of 470 W, azimuthally polarized beam at 30.2 W with M *=2.8
is achieved. The results show that radially or azimuthally polarized beam with higher power can be achieved with
mode selection of thermally induced bifocus, but the laser is sensitive to pumped power.
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Fig. 1 Schematic diagram of radially or azimuthally polarized laser
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Fig. 2 Experimental setup for thermal focal length measurement
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Fig. 3 Stablility parameter (A+ D) /2 as a function

of the thermal focal length
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Fig. 4 Beam diameter at the rod as a function

of the thermal focal length
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Fig.5 Beam diameter at the aperture as a function

of the thermal focal length
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Fig. 6 (a) Measured total intensity distribution of the laser beam. (b) ~(d) measured

intensity distributions after the linear polarizer for the directions indicated by the arrows(L, =350 mm)
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Fig. 7 (a) Measured total intensity distribution of the laser beam, (b)~ (d) measured

intensity distributions after the linear polarizer for the directions indicated by the arrows(L, =470 mm)
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