Applied Physics S F4J#, 2012, 2, 153-158 Hans X
http://dx.doi.org/10.12677/app.2012.24026  Published Online October 2012 (http://www.hanspub.org/journal/app.html)

Theoretical Analysis of the Output of a Diode Face-Pumped
Nd:YVO, Slab Laser with Periodic Gain

Ying Zhou?, Yu Dai', Jun Liu*, Shufen Chen*, Jiabin Chen?, Jianguo Xin*'

'School of Optoelectronics, Beijing Institute of Technology, Beijing
2School of Automation, Beijing Institute of Technology, Beijing
Email: "xinjgbit@163.com

Received: Aug. 17", 2012; revised: Aug. 29", 2012; accepted: Sep. 6", 2012

Abstract: The theoretical analysis of the output of a diode face-pumped Nd:YVOj, slab laser structure with periodic
gain is presented, with which in-phased locked output with highly spatially suppressed single-peak intensity distribution
could be obtained. We demonstrate respectively that the intensity of the far field distribution with the filling factor of
the periodic gain being 60%, 70%, 80%, 90% and obtain a suppressed far-field single peak with barely side-lobes. We
discuss the difference of the far-field single-peak intensity distribution between the uniform periodic gain and non-
uniform periodic gain, and get the result that the non-uniform periodic gain distribution makes the far-field single-peak
rough and asymmetrical.
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Figure 1. The schematic of the diode face-pumped solid-state laser
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Figure 2. Theintensity distributions of uncoupled array and phase-locked array
2. EEFHERERTHFRERRRE A FE
1 2 3 N-2 N-1 N
y
0o 0 o
(o} Z
i e—i
A D
Figure 3. Theintensity distributions of a phase-locked array with N elementsin y-z plane
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Figure4. Thefar-field intensity distribution with different filling factors
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Figure5. Theintensity distribution of the uniform and non-uniform periodic gain
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