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Abstract

425 mJ High Beam Quality Specific Orientation Nd: YAG Laser Amplifier

Zou Yan, Jiang Menghua, Hui Yongling, Lei Hong, Li Qiang

Institute of Laser Engineering , Beijing University of Technology, Beijing 100124, China
Based on master-oscillator power amplifier structure, an laser output with high pulse energy and high
beam quality is achieved using a specific orientation Nd: YAG laser amplifier. The laser amplifier includes three

Under the condition of repetition frequency of 200 Hz, pulse width of 25 ns, pulse energy of 40 pJ and a near
and the output power stability of 0.81%.
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parts, a seed laser source, a pre-amplifier stage and a main-amplifier stage. In the main-amplifier stage, a laser

diode side-pump Nd: YAG rod amplifiers is used for the amplification of the seed laser. In order to obtain a high

beam quality output, the thermal depolarization losses for different cut Nd: YAG rods are simulated. According to
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the simulation results, the [100]-cut Nd: YAG rods are chosen as the active materials in the main-amplifier stage.
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diffraction limit seed laser injected, an output of 425 m] pulse energy is gained with a beam quality factor of 1.37,
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Fig. 1 Orientation of the Nd: YAG rod in cross-section

0901004-2



H = # ot

I R IR P (r o) IR R R D, AR IR 4R 5 B8 2 5 A 2 26 i 41 i 1 BB 1 B, R ot
anP;,.Q . rz}

16A(1—wK 2]’

X« Ry AR B K R g S AhAE R AR AR P O IS T R LA S OB Ly R AR TA AR L

K R iR R r) iR B4R, 0 O o B S ST RE R 5 n ) YISy o B S A SO0 E AR 7 0

M ff . Q RAATHSEC TP H Dy m AL 100 JWI#| 7 a1 Nd: YAG @ik i . Q 53518 7R

Q:%nﬁ(1+v)(pn_ljlz +A4pu)s 2

D =sin’ [2((9}’)]sinz{ (D

Q=nl(14) [(pr — pr)Pcos’ (2¢) — 2p% sin® (2¢)] 7 (3)
P pupi IR HOEREL
TEANFEYIE I M Nd: YAG SR .0 fle MR RANTE L XFF 01111890 J5 m A 100 ] 91 %) 95 1) 1
Nd: YAGE KRR .0 il o (1956 ZR 535K

tan(20) =tan(2¢) , (4)
2
tan(20) :ﬁtan@ga)o (5
P — P

FIHMD~G)XRASE «a=5.25 cm ', 9=0.24,v=0.3, K=13 Wem '+K ', p;, = —0.0290,
£12=0.0091, p,, =—0.0615, LA BHHZ TN 150 W, HAZN 4 mm L1111 YIH 5 ) f A f 100 18]
77 1) it AR 1) FAGR e A B SR G A 41 5 1 A2 A A0 8T 2 B

[111]-cut

[100]-cut

~y=0 y=n/8 y=n/4

Bl 2 C111 080805 1w A 100 180 F1 7 7] Nd: YAG &b 4% i 10 AS [A) A 56806 O 8% A BE T 19 #4GR IR 40 A
Fig. 2 Thermal depolarization patterns of the cross section for the [111]-cut and [100]-cut Nd: YAG rods

with different incident polarization angles
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Fig. 3 Setup of the amplifier
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