$B25% FE8H B Ot 5 & # Vol.25 No.8
2018 FE 8 H Electronics Optics & Control Aug. 2018

SRR T HE, S, B, 5. Rl LD R M BORBISE [ T]. ot 5#H,2018,25(8) :84-87. WAN W H, HAO P Y, MENG
X, et al. A high-efficiency LD direct end-surface pumping technology[ J]. Electronics Optics & Control, 2018, 25(8) :84-87.

— S NE LD BRI ERH R ARTR

FHE, HEF, B OH, kB
(L R E AR TR Y5 4710005 2. sPsiias Tl AR AT LA BISEHT , TR W0 471000)

B E: AALD ABESERARASANERELE  RFHER TLLHOMBRE, ETBESLA LA ERY
BERNAL, R GKELD BB BRERRAE T F R, AR FHZELB LA EABILEG E ST EE LA
W LD M RMARBR LA LT EL, 43 —F80& 3% 4 8 45 20 Bar LD B3| %] B} ZEMAX #4445 A%
T AR ERS AL, W BRI RELALBROCAGREZIHBRA, BABE AANERALL
EA&AHE B AEREALNBE AT ARARETRELTHER L, BERLERT 4, 43000 F - F M
A, THHFE(1at% )4 mm x4 mmx 10 mm MR T T, AARBELHIBH S RATH G, BEES TSR
WHEA S S mm M, RELERGAGBEANCEEZERS, ERRETID AR ZORFEAREABYRERIAL
AL R 5k 40%

KT PO G ZEMAX; Shsibadk; RERE

hE4 RS TN248.1 XEIREME: A doi:10.3969/j. issn. 1671 — 637X.2018. 08. 017

A High-Efficiency LD Direct End-Surface
Pumping Technology

WAN Wei-hua?, HAO Pei-yu’, MENG Xuan’, SHEN Zhao-guo’
(1. Science and Technology on Electro-Optical Control Laboratory, Luoyang 471000, China;

2. Luoyang Institute of Electro-Optical Equipment, AVIC, Luoyang 471000, China)
Abstract: The solid-state laser generated by using the LD direct end-surface pumping technology can be used
in complex airborne environments, and it has high research value in engineering application. The static laser
output with high light conversion efficiency can be obtained through the successful study of the design method
of the high-efficiency LD direct end-surface pumping technology, which is of great significance to the
subsequent realization of the high-energy LD end-surface pumping laser illuminant. This paper focuses on
a kind of 20 Bar LD array with vertical and even distribution, and two kinds of optical coupling systems of
quadrangular prism are simulated and designed by using ZEMAX software. The pump light of the end-surface
pumping array is focused into the working substance by using the coupling system. The beam focusing
positions of the two coupling systems are different. By changing the focusing position, the output status of laser
energy in different states is studied. The experiment goes as follows:in view of this flat-flat cavity configuration
and with the size of the working material (1at% ) being 4 mm x4 mm x 10 mm, the pump light is designed to
evenly illuminate the front surface of the working material and the distance from the focus to the front surface of
the working material is designed to be 5.5 mm. The result shows that at this time, the mode matching degree
between the pump light and the oscillation light is the highest, in which state the maximum light conversion
efficiency of the LD direct end-surface pumping solid-state laser can be as high as 40% .
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Fig. 1 The design of the coupling system of

the end-surface pump
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Fig.2 The distribution of pumping light on the
end surface of the working material
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Fig.4 The laser output based on the coupling system 1
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Fig.5 The laser output based on the coupling system 2
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Fig.6 Laser output performance in the optimum coupling position
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