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Abstract

A diode pumped Cr*:YAG Q-switched intracavity c-cut Nd:GdVO4/KTP Raman laser was experi-
mentally studied. Efficient 1097 nm Raman laser output was achieved by using a c-cut Nd:GdVO, as
the laser gain medium, and a KTP as the Raman crystal. Two pieces of Cr+:YAG with T, of 80% and
89% were employed, respectively when using Cr*:YAG with a T of 89% and a pump power of 6.42
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W, the maximum average output power of 481 mW was obtained at 1097 nm.
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sir VA TR 52 UCRE 2 U 28OS (SRS) T DA CkCR [ 4 b 2 30 2% 1% H Ol , 40 oG i YE FE A 20
2, EEORERIE . BTG BoRERR. WOt e BN A A T IR L] [2], MR r R R
FIFIAEF o [ RBEOG 2% 104 H i BUE R B bz 2 08 25 A0 5 [5G 1R B2 2 5008 L R SOt fr v, i
LI 2 A LilOs. BaNO,. #LERE: . 3R, HHIRINSE, e S0 o Harf 2%, 2
SIS R Y s B O B AR R AR ([3]

¢ YI Nd:GdVO, 1EN—F it R U4zl Q WO s/ i, BRI RECK, MG mE Al [,
GAVO, it BA RUFMh &3, IR AP 2 Mk —[4] [5]. BEFRAKESM (KTIOPO,, KTP)fEN—Fh
T M HELe M e i pr kL, T HBGBIE S JEREREOR. SHERL. SR8 ir. Jhilfk
By AR, FERRI. R, ZEARSE T S B RS N, FIR KTP & 2 Ref B 14 2
i, 1980 4E G. A. Massey % N IRTE KTP HHT T R 2 HUR BT 7L, A 45 R EoR KTP i & i
S 4y HILE 270 e L A1 690 cm AT [6] -

2011 4 Huang 5 AR08 7 —Fh B Z il 4318 Q Nd:YAG/KTP $1 8 #tas, 3 HAE—A KTP #
M SEI T 2R 2 H (SRS)RDE 23 B4R % (OPO), ZIOGARTE 8.6W AT IIE T, 1£ 1096 nm
F11572 nm Ab3RAS AT Bh 25108 1.1 W A1 0.36 W, i B i B/ Jbk v 5 B 2591 49 2.8 ns A1 1.1 ns [7].
2013 4F, 75 5 NIRIE 7 — M AR IR A 1096 nm 501 Q Nd:YAG/KTP $ 2 MO 3%, %80t %%
7E 30 kHz Ik EE R . AN FEIHIR N 1175 W i, % oh3 oy 1.97 W, FHN iz - $rtw
Hr e 3% N 16.8% [8].

5151 Q BRI, iahil Q Mok HAT MMM B, MR AR BN G ARBUN . AN THEZSM oK)
W DIRMESMH . AT 7O I Cr*YAG i Q W Nd:GdVOL/KTP i 2 Bt 1)
ST, R MHRYIEE T RAFN Cr YAG, 735 7 AR RS2 65 .

2. SLORE

#2h1H Q Nd:GAVO/KTP 2ot #s seie s BE W= 1 fioR, LL40 WKL R & ot s E v
IR, LRGEARN 400 pm, BUESLEA 022, M 11 BORIEHREMGEER R LML
Nd:GdVO, ik . S NEE M1 il R 2424 300 mm VT 6%, #EA5XT 1064 F1 1178 nm = (R > 99.5%),
FE M0 T 8% 808 nm HL ST IE(T > 97%), E-FIH AP AHIE(R < 0.2%) . LA 3 x 3 x 18 mm®, Nd 544K
J& 1 0.3%F1) Nd:GAV O, 1 Ao 1t 25 /1 i, 7F 1065~1176 nm Ab8% T/ 5 (R < 0.2% @ 1064 nm, R < 0.5%
1065~1176 nm). %M 4 x 4 x 30 mm® [ KTP S A4 Ads & ik, 78 S AR w4 BIEA TR TS 2 (R < 0.2%
@ 1064 nm, R <0.5% @ 1065~1176 nm). 4 HIRHWIE6E L% (To) N 89%-5 80%HIFH 4 x 4 x 2.3 mm®
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Table 1. Reflectivity of output mirrors with different spectral lines

= 1. FEIGZAM Y R SR R &%
1066 nm 1097 nm 1130 nm 1176 nm
M2 99.67% 81.78% 33.44% 41.13%
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Figure 1. Experimental setup diagram of passive Q-switched Nd: GdVO4/KTP
Raman laser
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Figure 2. The output spectrum of a Raman laser with an incident pump
power of 6.93 W
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P 2 A1 1097 nm — B BiFE s o o g i Aa xR, 1130 nm I iR ok Es, wT
RWEARTE [ 3 BoR T 1097 nm i Bk P H R S RHIIRIK R, 4 CrYAG MIVILEIE I R 5
514 0.80 1 0.89 B, SXiF W7 FI4r 2 Y4 Hi BRME 23731 v 3.99 W AT 2.43 W, 4 IIE N 6.62 W 1 6.42 W
B3 21 7 5% N7 [ WEAE P 5 T 0 BN 441 mW 5 481 mW, BE 430K 43 Tl v 6.7% 11 7.5%, {HEEE R
IR GGG R, HP IR TR, F R R B THO6 2 B RGOS IR, A0tk
TR 22 S HTFE S I ASRE ™ L, T S BRI BHHE s WG I A e SR AR . N IE AT DA 5%
FITE R (A1) UR 1% 1k %246 25 T8 /N R AL 19 [ Bf H0 2 BE /NI AR AR . 16 4 R T 1097 nm i 20k 1 fik
MEEHR SRR, 24 To/0 %N 0.80 1 0.89 HAEIHIhHR N 6.62 W i, 53 7 xF M 1) A ik
MEEMRN 22,5 kHz 5 12.7 kHz, BE%E Cr*:YAG [MIHI45:E 5 46K fkoh E R SRR,  FLRE% 20
ThE 3R N, 5P 5% H TR 2, Bk B R85 L PRt @i gishif Q i
OGRS 1T Y% Th 2R A0 ko 2 52 ST DUAS B i R ko R, 14 5 ROR T2 To 43k 0.80 1 0.89
i 1097 nm $ 8 ' (9 ikl B L BE R TR B, ATUAE 2 Cri* Y AG WIUGE Ik 5 e fE i, X I [ ik
MR EBIRE RN, ERFESIEKNLAN 10 plo HIEHIFRNVIGER, TR RGNS 8 KTP &
WA BRI, FEH KTP H SR B3 N, DRk AT 21 548 5 ' iR 4 - 3 o
1097 nm (KK H A RE B8 I . 7F To = 0.80 SEIHTHZE N 4.78 W 41 T3R8 1 i KBk b RE B 37.91 Wl
M 8, MM EMN, BeraEE S Cri YAG HIWIAIE SR ME R LR &R .

K6 SR T2 To 02k 0.80 A1 0.89 I, iy i (14 = O IR ik 56 P 5 AV Th R 1 8 R . HIE 6 1]
DA 2 To e R, Rkt 56 B2 BE 22 i D 238 (38 A0, B9 URTE FBIFE 2 ns DL, MZRTH DI N el
B, Bkt SEES To FMERGEL, F/NWAIGIE D a8 AR A Wk 5 5, 2 BT %N 5.18 W
H16.62 W IS 3RAT 5% B2 F fik v 5 % e /M 12.3 ns 55 14.4 ns.
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Figure 3. Variation of 1097 nm average output power with the incident pump power
when T, were 0.80 and 0.89
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Figure 4. Variation of 1097 nm pulse repetition frequency with the incident pump power

when T, were 0.80 and 0.89
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Figure 5. Variation of 1097 nm pulse energy with the incident pump power when T, were
0.80 and 0.89
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Figure 6. Variation of 1097 nm pulse width with the incident pump power when T,

were 0.80 and 0.89
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Figure 7. Typical oscilloscope trajectory of laser pulse when T, is 0.89 and the in-
cident pump power is 4.78 W
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WFFE AR E S Nd:GAVOLJ/KTP s B a T Q hi &Mk as f tiAstE, 35T KTP S A7E 267 cm™

Ab I B AR, 345 T 1097, 1130 nm (1 — B IR O 24 To o 80%( CriYAG i,
7E£ 1097 nm AL 53R4T 1 441 mW i R 3HH DhA, HARIH DI 5.18 W IN 3RAF 1 S/ Mk 6 B Dy 12.3
ns; {fifH To ok 89%H Cr**:YAG i, 7F 1097 nm 4b3K753 T 481 mW HIs AP o3, HAEmshE
6.62 W I3/ MK vy 14.4 ns, S RLTIRIEDE - BB e WG s R4 308 7.5%, IR N 12%.
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