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Side-Pumped Nd: YAG Mode-Locked Radially Polarized Laser

Chen Meng Li Gang
(Institute of Laser Engineering, Beijing University of Technology. Beijing 100124, China)

Li Zhengwei

Abstract A mode-locked radially polarized laser is generated based on the difference of thermal focal length in side-
pumped Nd: YAG and the condition of mode-locking by the semiconductor saturable absorption mirror (SESAM). The
spot size of radial polarization and azimuthal polarization with different pumping currents, and the parameters of the
LD side-pumped Nd: YAG four-mirror-folded passively mode-locked cavity are analyzed. The maximum output power
of 13 W with the frequency of 59 MHz and the wavelength of 1064 nm is acquired. We demonstrate that the purity of
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the radially polarized beam is more than 92 % .
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Fig. 1 Schematic of mode-locked radially polarized optical
resonator. Toc = 10%, di ~ d, are distances

between optical elements
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Fig. 2 Simulation curve of spot size versus pump current
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Fig. 3 Intensity distributions of output laser beam. (a) Total intensity distribution; (b) ~(d) intensity distributions

after beam passes through a linear polarizer, with the arrows indicating directions of polarizer
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Fig. 4 Laser pulses in mode-locking state.
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Fig.5 Measurement of polarization purity of

radially polarized laser
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Measurement results of radial polarization purity

Table 1

of radially polarized laser

Before power After power Radial polarization

analyzer /mW analyzer /mW

purity /%

200 185 92.50
265 245 92.45
730 675 92. 46
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