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Abstract

defect-spot mirror. Moreover, the relationships among the optical-to-optical conversion efficiency of the vortex

Herein, the first-order vortex beam was generated from Yb: phosphate (Yb: QX) oscillator possessing

beam, defect-spot diameter, and laser mode diameter and shape inside the cavity were minutely evaluated. Results
indicate that in Z-shaped solid-state lasers, when the diameter of laser mode inside the cavity is approximately 4—6
times the defect-spot diameter, the ratio of the laser spot diameter in the tangent and sagittal planes (i.e.,
ellipticity) is approximately 80%, and the pump power is 1.59 W, the first-order vortex beam with the highest
optical-to-optical conversion efficiency of 7.7% is obtained. This study can provide a theoretical and experimental

basis for generating first-order vortex beam with high conversion efficiency in Z-shaped solid-state lasers using

High Efficiency Vortex Beam Generation by Optimization of Defect-Spot Mirror

defect-spot.
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Fig. 1 Experimental setup for vortex beam generated by defect-spot mirror and Mach-Zehnder interferometer
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Fig. 2 Micrograph images of defect-spots. (a) 150 pm; (b) 200 pm; (¢) 250 pm
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produced by defect-spots
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(a) Diameter; (b) ellipticity

PAFE R E AR50 150 pm F1 200 pm B, 14 i€
T A 4 SR B s K A AL R AN 6 BT
& 6 Ca) AT, X T B4R 150 pm AYHFE AT, 2 11
KR 1190~1240 mm B, I5 BE 6 3 5 i 550K 50

=

S 8@ .

£

S

g2 ©

28 5

25

82

@ . . experimental data

i 1 — fitting curve

o 0 . . . .
900 1000 1100 1200 1300 1400

Cavity length /mm

K6 HFE A EARA I iR e W E DL SL AR S IE KR,

Optical-to-optical conversion

DL X R B 6 BE K /N A 700~782 pm. H A 6(b)
AL, X F B AR R 200 pm B9 HRRE L M KR
1140~1190 mm s, I8 5 6 3 5% e OR 5 o o i
XF R G BER /Ny 782~824 pm,

(b) . e

efficiency /%

. experimental data
—fitting curve

1.0}

1100 1200 1300

Cavity length /mm

%00

(a) 150 pm;(b) 200 pm

Fig. 6 Optical-to-optical conversion efficiency of vortex beam versus cavity length under different

defect-spot diameters. (a) 150 pm; (b) 200 pm
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Fig. 7 Optical-to-optical conversion efficiency of vortex beam versus ellipticity of laser mode under different

defect-spot diameters. (a) 150 pm; (b) 200 pm
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Fig. 8 Optical-to-optical conversion efficiency of vortex beam versus diameter of laser mode under different

defect-spot diameters. (a) 150 pm; (b) 200 pm
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Fig. 9 Output power curves at maximum optical-to-optical conversion efficiency of vortex beam under different

defect-spot diameters. (a) 150 pm; (b) 200 pm
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