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Actively Q-Switched Intracavity Nd: YAG/GdVO, Raman Laser
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Abstract The characteristics of a laser diode (LLD) end-pumped actively Q-switched Nd: YAG/GdVO, Raman laser
are studied. The average output power and pulse width are measured at the different pump power and pulse
repetition frequency. At a repetition rate of 20 kHz and an incident pump power of 7.4 W, an average output power
of 1.3 W is obtained, and the corresponding optical-to-optical conversion efficiency is 17.4%. The maximum pulse
energy of 74. 4 ] is obtained with a repetition rate of 15 kHz and an incident pump power of 6. 8 W. Compared with
Nd: GdVO;, self-Raman laser, the actively Q-switched Nd: YAG/GdVO, Raman laser has a higher average output
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power and a higher conversion efficiency at the same experimental conditions.
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Fig. 1 Experimental arrangement of the LD end-pumped
actively Q-switched Nd: YAG/GdVO, Raman laser

3 HiR5VNE

TEEL 1 Ji 7 i S 36 26 B rp  Nd s YAG 06 dn R
FEA 1064 nmIESFH N4 Nd: GAVO, $i 8 A i i
T2 W = WO VR R i o h o . 4 SCERC1L]
3B Nd: GAV O, #7477 A 1 $r 2 56 4] X T F2 00
HISFE o =882 ecm ™!y wry =807 em™ ' Fll wry =
256 cm 4 B, A W6 R T ONd 2 GAVO, & &
VO B FH IR H i i IR o =
882 em 'Ll 2 & FHOGTE A H S i AR L AL
AP R 1064, 2 nm, 75 Al iz 2 5K W 45 19 i =2
SERI KA 1174, 5 nmA11164. 3 nm, %F b )55 2 7
Hoh882 em ' FI807 em ! SLEG Hh A & BLAT AL Ny
256 cm 'R O, A R s —J& 256 em ! T = A
R B HL & 1 25 /0N 77 A B PO D s e B
M, X256 cm ' & B R T 77 A 19 1094 nmbr 8Ol
()35 35 3 K/ (T =0.15%) . Mk LA B B AT 2% 1
ol TR AR Y BB R 1164, 3 nm i 2O
(0 L B AR AR /N L JF BLBE A Hhis D ng 5 m L ke
R1164. 3 nm By Hz = 0 BT A7 1Y G 23 R BRI,
T B M, X RSO B 2R R 99. 9%, BT LA
G A RN 1064 nm BT . 4 BB M,
1064 nmBEA G D Fi B 6 H 0 1 ) T 7 D A )
L2 S AN LA S [ B AT e 5%, T DL A B RS A
FATC W Bk b T B a3 rs . MBI R R LA
Y Q JF R IR Ja . N E B IE ik & 1 2
1064 nm [ FEH O . 29 B N Y JE 050 58 B 38 B — 8
TR 5 Ao AT Ty 0 o iz 2 DY 4, i DA AR
TR R Y 7T 7 2 O ) TR

18.60
14.88
% 11.16
PRk 882 cm’!
E 744 |
E 807 cm!
3.72
i
1060.00 1130.00 1200.00
Wavelength /nmm

K 2 1064 nm FHH G 1164 nm, 1174 nm Hi = )
ik
Fig. 2 Optical spectra for the 1064 nm fundamental laser

and 1164 nm. 1174 nm Raman lasers
o T D0 S 0 AN ] i iz 2y 23 fpk o o 201
TSSO SR 4 k. I 4 AT
VA H AR A3z Sy S5 ik Bl Jk o 0 2 0005 9 189 0 7



14 MARAE 45 EQH Q W Nd: YAG/GAVO, $if & Ot & 21

fundamental ... .
laser

T N R T o o R WP AR
[# 3 1064 nm FHOEH 1174 nm $i7 &G R TE 1K

Fig. 3 Typical wave profiles for the fundamental laser

at 1064 nm and Raman laser at 1174 nm

1400

1200F = 10KkHz a
e 15 kHz A ®
4 20 kHz .

—_
=
(=
S

800 F :
600 .

400 | H

200 f

Average output power
at 1174 nm /mW

> eonm

1 2 3 4 5 6 7 8
Incident pump power at 808 nm /W

P4 AN [ ok b B 52 00046 I L 8 16 1) S 249 it ) R
Hiiz 34 25
Fig. 4 Average output power of the Raman laser with
respect to the incident pump power for different

pulse repetition rates

5 A ROR AR B (R 3G K koo AR R
10 kHz,15 kHz#120 kHzB} % 3 (1) B {8 il 12 2h 25
WK0.94 W, 1,32 WHIL. 65 W, 33 2 X b i & %50
R = B AR LA RN  $ir 8 O Y 7 A T I P A
FLAG A v W ) 2% 58 T Ik o T A0 ) G R R R
F RO N EE A i € 8 e R RN N (T
TR e B RS Ty 2 LLIA B RLS R i A . s T
A NI AE AR [R] il s ) F T ik oeh 5 A 0 R
10 kHz (472 2 %R 5 F15 kHzf120 kHzi 5 B %
s D) K B TR RES . B R E SR
R 5 W) B A1 1) B 2 O 1) e B R AR R BUR A
BOt A b2 K Y B T R 2.4 W
B Jhk o 5 A A8 38 Ry 15 kHz 1Y) L 2 iy it Dy 32 0o
10 kHz Wy i sh . W B MM hF 6.3 W
mF, 20 kHzf $ir 2 i 2 32088 1F 15 kHz 1) % i 2
o, YAhishFE N7, 44 WK A3 K20 kHz
IFERTH 19 1174 nmy 8 O (9 e K7 24 i b 2 32 0
1.3 WLt . VE AR LD iz 6 25 2% itk
AR 1T 4%,

Pl 5 FIET 6 J 5] S A [7) Jk o 2 A2 AR i

(19 5 ok of BB 8 1 fbk o 5 2 A s I AR AR SR R
1+ A 328 2 3 R bk i B A2 A0 RE AT O IO A i
() SR 5 77 A I AR Q Bk b B AT iy Y e i
LA ZE 1 Jpk ol 58 6 o Fr LA AL 2 06 14 5 ik o fE B
A il R 5 0 T A O K e T A A B
s/ QP S B s 5 T L A O Y fik o 5 2 U it
il iz Ty 5 00 3T /0 » B K e S A0 A )
TR AN 6 R . iz PR 6. 8 W, H &4t
N5 kHzI Al Jeffe K b BE R 9 74. 4 1] L ik
MPSERE 13, 2 ns TR AT e I 2 0 Y (i 2
ZM5.6 kW,

80 f

2 * 10 kHz . .

S BEE T
60f * CR * s

E . A

— [] .

5 10 e a

5 L . " ‘

S o0f ". .

% I.

= A

E 0 ® 4

1 2 3 4 5 6 7 8
Incident pump power at 808 nm /W
Bl 5 R[] bk a2 520 400 6 bz = O 1Y) B ik v 6 A B
WI3E S5 07 1
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Table 1 Comparison of experimental results between the Nd: YAG/GdVO, Raman laser and
the Nd: GdVO, self-Raman laser
Cavity length /mm  Average output power /mW con\fe)iil(i?:fof?izipetrij}/%
Nd: YAG/GdVO,Raman laser 95 1300 17. 4
Nd: GdVO, self-Raman laser 95 984 13.2
Nd:GdVO, self-Raman laser 75 1056 14. 2
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