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Abstract A 1176 nm Raman laser is obtained by use of self-frequency Raman conversion in a laser diode-pumped
actively acousto-optically Q-switched Nd: YVO, 1064 nm laser. The characteristics including the average output
power, pulse width and pulse energy versus incident pump power and pulse repetition rates are measured. The
widths of the typical fundamental pulses at 1064 nm and the Raman pulses at 1176 nm are 26. 3 ns and 9.0 ns,
respectively. At a repetition rate of 20 kHz and an incident pump power of 8.46 W, an average output power of
0.384 W at 1176 nm and an optical-to-optical conversion efficiency of 4. 54% are obtained. The rate equations are
used to describe the performance of the self-Raman actively Q-switched Nd: YVO, laser. Experimentally measured

and theoretically calculated pulse energies and pulse widths at 1176 nm for the pulse repetition rates of 10, 20, and
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30 kHz are compared, the theoretical results are in agreement with the experimental results on the whole,
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Fig.1 Schemtic diagram of the experimental setup
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Table 1 Values of the parameters used in the rate equations

Parameter Value
I, /em 1.5
L., /cm 9.4
c¢/(m/s) 3X10¢
¢ /cm? 2.5X 10718087
L. 0.05
g /(em/GW) 4. 5
h/(es 6.626>X10 *
by, /81 210 100
7 0. 7101
top /y.s 100
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Table 2 Experimentally measured and theoretically calculated pulse energy at 1176 nm for

the pulse repetition rates of 10, 20, and 30 kHz

Pulse energy /pJ

Pump power /W 10 kHz 20 kHz 30 kHz
Experiment Theory Experiment Theory Experiment Theory
4,14 7.1 17.8 1.8 7.6
4. 95 15.0 21.4 4.7 10. 2
5. 85 24.1 25.6 8.6 12.9 3.8 8.3
6.75 25.0 29.6 12.7 16.3 7.5 10.2
7.56 30.0 33.2 15.2 18.7 9.1 12.3
8.46 33.7 37.1 19.2 21.9 12.1 14.4
F3 BRMESZEN 10 kHz,20 kHz,30 kHz B 8 Xk E BN RESEIEE
Table 3 Experimentally measured and theoretically calculated pulse width at 1176 nm for
the pulse repetition rates of 10, 20, and 30 kHz
Pulse width /ns
Pump power /W 10 kHz 20 kHz 30 kHz
Experiment Theory Experiment Theory Experiment Theory
4.14 14.4 9.4
4,95 12.9 8.6 18.3 12.2
5.85 11.0 7.8 13.8 11.1 16. 8 12. 8
6.75 9.0 7.2 11.9 10.0 15.8 12.2
7.56 9.1 6.7 10.1 9.2 11.4 11.3
8. 46 8.5 6.4 9.4 8.3 11.6 10.5
4 Q:Fll: 'i«/t\; & B HRIR.ZkE S BREECEZREMAME Nd: YAG
. BB SR BFRLT]. %% 4, 2005, 25(5):623~628
e 3 e b o 3 A. Agnesi, S. D. Acqua, E. Piccinini e al.. Efficient
Xﬂ‘?%'()'ﬁ_ﬁ *ﬂi £y E(J NdYVO4 HH 'ﬁim Q #—Lﬁ wavelength conversion with high-power passively Q-switched
¥ Q }%‘(ﬁ'ﬁ%ﬁ% HEJE T ﬂgéﬂﬂfﬂiﬁ %IJFH ‘%ﬁﬁﬁjﬁ diode-pumped neodymium lasers [J]. IEEE J. Quantum
Electron. , 1998, 34(8) :1480~1484
Nd: YVO4 aaﬁiH‘J Qﬁx’ﬁ HE]E T}E%ﬁ}ﬁ }Elb 4 R. Fluck, B. Braun, E. Gini et al.. Passively Q-switched
=5 ] EE 5 lé l[f['{_J‘ 1.34-ym Nd ¢ YVO; microchip laser with semiconductor
%*%kﬁ*ﬁﬁ TR, ﬁﬁﬁl—ﬁﬁﬁﬁ %jtﬁ[ saturable-absorber mirrors [J]. Opt. Lett. , 1997, 22(13):991
HRBOE W EHEN Nd: YVO, S &K B L2 4 ~993
| 5 Z. Xiong, Z. G. Li, N. Moore et al.. Detailed investigation o
b led f
° thermal effects in longitudinally diode-pumped Nd: YVO, lasers
[J]. IEEE J. Quantum Electron. , 2003, 39(8) :979~986
é)" % X ﬁﬁ 6 Keming Du, Daijun Li, Hengli Zhang e al.. Electro-optically
Q-switched Nd: YVO; slab laser with a high repetition rate and
1 Jia Fugiang, Xue Qinghua, Zheng Quan e al.. All-solid-state a short pulse width [J]. Opt. Letz. , 2003, 28(2) :87~89
556-nm yellow laser by LBO intracavity-frequency-doubling 7  Zhigiang Cai, Wugi Wen, Yonggang Wang e al.. 5. 3-W Nd:
[J]. Chinese J. Lasers, 2005, 32(8):1017~1021 YVO, passively mode-locked laser by a novel semiconductor
WER,BERE,H W% £EALBO KNG 556 nm BX saturable absorber mirror [J]. Chin. Opt. Lett. , 2005, 3(6):
BOEAE[1]. P E#k, 2005, 32(8):1017~1021 342~344
2 Hou Xia, Chen Weibiao, Li Yongchun ez al.. Experimental 8 A. A. Kaminskii, K. Ueda, H. J. Eichler e al.. Tetragonal

study for an arched diode-side-pumped Nd: YAG lasers [J].
Acta Optica Sinica, 2005, 25(5):623~628

vanadates YVO. and GdVO,—new efficient y‘®-materials for
Raman lasers [J]. Opt. Commun. , 2001, 194(1-3):201~206



10 # OB &% Bt RSB ERE Nd: YVO, BO6 8 1313

9 Y. F. Chen. High-power diode-pumped actively Q-switched Nd Sub-nanosecond microchip laser with intracavity Raman
:YVOQ, self-Raman laser:influence of dopant concentration [J]. conversion [J]. Appl. Phys. B, 2003, 76(5):509~514
Opt. Lert. , 2004, 29(16):1915~1917 13 Weibiao Chen, Yuji Inagawa, T. Omatsu e al.. Diode-pumped
10 Y. F. Chen. Compact efficient all-solid-state eye-safe laser with self-stimulating, passively Q-switched Nd** : PbWO, Raman
self-frequency Raman conversion in a Nd: YVO, crystal [J]. laser [J]. Opt. Commun. , 2001, 194(4-6) :401~407
Opt. Lett. , 2004, 29(18):2172~2174 14 H. M. Pask. The design and operation of solid-state Raman
11 Y. F. Chen. Efficient subnanosecond diode-pumped passively lasers [J]. Prog. in Quantum Electron. , 2003, 27(1) :3~56
Q-switched Nd : YVO, self-stimulated Raman laser [ J]. Opt. 15 Xingyu Zhang, Shengzhi Zhao, Qingpu Wang e al.. Modeling
Lett. , 2004, 29(11):1251~1253 of diode-pumped actively Q-switched lasers [J]. IEEE J.
12 A. A. Demidovich, P. A. Apanasevich, L. E. Batay & al.. Quantum Electron. , 1999, 35(12):1912~1918

RIDpE AP EA SR FWR R
g E— R B IR A5 K, T E e BRI 2006 A RETE(E BUIRS E3847 43 ORI, FLYGH 7 06 G (5 SF A G
Al X5 IT B R P B G A TP A il 23 B A R B DR il 45 By BRI iR ol B 55 -
—. SRLUEZHREEIE:
1) ﬁﬂk%%@ﬂh[ﬁlﬁ' SR PIRE TA 2 B Al RE E AR B SRR R L B S R
2) 2l Al ARG E B R, 24 12 I EECT EBOE) Ot  GEOt 506 7= 9E € ) Chinese
Optics Letters HAE3E—Fl .,
RN R g N S i i = o T e X D =N g i
10 #, &R AL 2000 7.
4) Wie s EDGE PRI R AT, AT SR 80
%L,
5) MLocal st BRI ALY A 2 F AR A 4516 51
6) T G % ] 132 Il 1 19 42 3 300 Ko

ZERNE:
1."‘J}J}Bimqﬂlﬂji“’ﬁﬂﬁjlﬂmx Pl B
2. FHEZ Y4 51 3 2800 JG, 2 BT A2 9 2 BT,
-f¢mm

3. AN P DG PR B £ 5L fH BEE 4 56 = i .
4. BEIFFRIPA R K i’EfE‘CVF”%%‘E(J%U UL

B. AL A {7 BN ATy e N RS A DG

= HARLSRETE:

O MR B 2E R A — R Pt aT DL S T g R i, BRI 1
2) kA7 £ mail@opticsjournal.net 15518 2R B FEU5 5 AR LR -0 A fc P HbhE BEFR .
(3 ALK 2800 JCR Ak

TEPAT: LRRAT B AT B P & hERERG RS B UM 5T

1k 5 :1001700809026400195
@ BRER KPR 15 :021-69918253; Email: expert@mail.siom.ac.cn




