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Abstract

The efficient operation of a semiconductor-pumped actively Q-switched dual-frequency-shifted
synchronous oscillation Raman laser was successfully demonstrated, employing a c-cut Nd:YVO4
crystal as the laser gain medium in conjunction with b-cut KGW and a-cut YVO4 crystals serving as
Raman crystals. The synchronous dual wavelength pulse output of 1178 and 1180 nm first-order
Stokes light corresponding to 890 cm-! Raman shift in YVO4 and 901 cm-! Raman shift in KGW is
obtained. When the incident pump power is 8.37 w and the PRF is 15 kHz, the average output Raman
laser composed 0of 1178 and 1180 nm lines is 1.45 w.
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[i] 7 s A2 O 2 e ) P AR R R 2 ks 2 BUES (SRS Stimulated Raman Scattering) S F) 6} [ 44 06 %
Helin ) — P0G (1] DASRARAE s & A o A R 2 B0 38 vT DLAE B s Bk v e &, e M.
BT AN [R] 5B A 1 32 0hs B U (SRS) I AR 2 06 221 A2 R 3R 4G 2 B H IO 6 2% 10 B 225 BE [ 2]- 4]

Nd:YVO, i H S Z IR A 1) BOsHHCcE s, 2) BKIEGRES, 3) Botmbhixsm, 4
R RS, 5) WOLREMR AL, fRE AT LD 2, NN ZHREtmAz —. 2011 4,
S.Z. Fan 55 A4 1 LA c-cut Nd:Y VO, sa 4 N ZEHIE, SCIRIEA 880 nm HARFEM AT LM E, LI 1
F3N Q J7xUF 1097 nm okl , BIF TR EL AL T WIS T A0S T 41835 s b bz 2 0 R RE . 7RSSR
N 124 W, HHFCH S50 kHz B, FEAN 1097 nm BO6 0 fm P45 H T 1.45 W, IREDE - iRk
F11.7 % [5]o 2017 %, Junhong Guo %5 AJRIE | —HF Kk ¢ V) Nd:YVO, Hir S HOLHE, Aefg ™4 1k
259 e IR S AR [6]. MR T ZREE ¢ U1 Nd:YVO, B4 S e, ks aE S mEZER, LAk
FHEHHE A 890 em™! IHHFE MR, LI 1 5 —H 84 A 259 em™! IR . fE NS IR0
RN 133 W ISR, A5 7 H KN 1129 nm (1) 0.81 W BOGHIH . 2021 4, @RS AIRE T
—I9ET 912 nm/1064 nm [FAXEABOCRE BT T [7], B A KA T Nd:GdVO, di A Nd:Y VO, b
WA RBOCIE BN, R KIEHIFEN 15 W BT, B2 T HRKMHEIIREN 0.65 W 11 912 nm #E
ZRERBOL, HBRELN 7%,

YVOu R T EAHRK, BB, WL R A Y sk, AT BCA [0
PR AT N, FH B O R I 2 R 2 . 2018 4, KBS ARGE 7 M LD flHE R ESE Q
Nd:YAG/YVO4 A i s0hL B WOE AR [8] . % BOLHS R - FARMIT 22, Nd:YAG BOLA i, KHKE N 40
mm [ a V) YVOu SaAAF NH S a8 A, Hodid A6 Q HRSLHL 1241 1176 nm i S HOLHH -
BN IIRME 1177 W, BkrhEERIFHE 15 kHz T, K15 6.98 W 1) 1176 nm EOtHiH
2019 4F Yang Liu % A NEIRFISLES FRFFL T —Fi 2 T [R5 AR AR (Nd: YAG F1 b Y] Nd:YAP)&5 4 (1)
E5hiH Q XK JE NP E BOE2E[9]. 7E 1176 nm A1 1195 nm [FFa5E W KrFE i, BEE A a 1)
YVO, SRR B2 H 3 2], EEEHRN 10 kHz, EHIIERN 158 WK, TR 1.8 W IH 2 30t
i o

TERZ P2 AT, KGW 1E 4 & ik B IR 20 RERE, FIFEAARZ HSR FiikiE. HRH
AR BEEY SR ERE, SRMEL10]. 2023 46, BEIR% ANRE T — b m SCR 0% s 0%
Nd:YVO/KGW W i b 2 WOt 1 7o R [ 11]. HEEIDE I RIR T 1715 KGW &A1) Nm 54T,
PAF T BRI 901 em ' BB AFE I G . AT IRV R IR 36.6 W DL T, 3R1G THIHIIE RN 6.63 W
FRELE e s ot . 2024 45, Wang Y 6 NIRIE 75 A A 6 Q KM 1342 nm Nd:YVO4/KGW
fr P2 WOk 2% . IR N 64.5 W I, 1496 nm A1 1527 nm 9 — B BrHE 58 6 1607 3 H 2h 2 49 51 ]
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TEE, Tkl

L8 1W M 95W, BkphHEEFIy 25 kHz, St - WHARIEE 5N 12.6%H1 14.7%. BkFEH 4.6 A1 6.3 ns,
UEAE ThR 43 A28 70 FT 60 kW [12].

A, FEOGIE Q MR B O % R Nd:Y VO, EOE S A, YVOL M KGW 1E L 2 1 25/
B, SR 1178 nm Al 1180 nm $7 2 H[IXURE R PR G H . U A RHIIE N 837 W, Mkt EE RN
15 kHz I, 1 1178 A1 1180 nm B Hz &6V ¥ s i DI N 1.45 W
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a Ul YVOu st N2 5 /BT, WOt — M S5/ BN 4 x 4 x 30mm’ KGW #ifk. 7E 1066 nm
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(1N S 3t THT S T 808 nm I8 BEPU SO RIS 125, 04T T VR EE(R <3%). AR RAAF R AR TG a7 1. 200
ITAREMERSE, FRERT KA STC AU, 8 IR e R 4ERE TAEN R T 18.0C. 1
UL 2 i PR ARG TR i N S 6T Q BB, IZEHF TAET 41 MHz H0 A%, UUEC 20 W SHAIRsh I %, H
F2E G P 1066 nm B R, 25 EEE TS IE B AR R R <0.002 (0.2%). RS B LA
FEMRAL Y 130 mm. W& RS E T, P34 2Rk 2R H ELE %] OPHIR A H FIS0A BUDjZ 4t
R sl P N 52 6 FH 36 B 42 7 A W] MDO3054 B VR G380k 4%, i ik H AR A W] AQ6373B B
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Ml Q-switch M2

LD

Figure 1. Experimental setup diagram of an active Q-switched Nd:YVO4/YVO4+/KGW dual-frequency shift Raman laser
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3. KBERSWIR

B2 45 H T E31H Q Nd:YVOJ/YVO/KGW A i ARUITRS B2 2 o 4 g Hh ATk etk i,
ATDUE H— AR A6, 152 1066.8 nm FIZESUEHH IEXT B ¢ Y117 Nd:YVOs ZEAOG I oK.

K 3 EZh 1 Q Nd:YVOs/YVO/KGW W XU i & WOk #s MR dteils, B hal DUE e i
AR R, 58 1178.6 A1 1180.1 nm, A 1178.6 nm $ii 2 YA 1180.1 nm Hi 2 't 35 & AH
i, 1178.6 nm Y2 — Mt iit, XNT YVO, H 890 cm™ HIFLE4iFS, 1180.1 nm Hi 2 YeXf N T KGW
HH 901 em ! b AR, PN R 2 R 1 22 SR BT R AN B I TR T T e I R 2 25 R ECR AL,
e BB SRR, BEE SR AN 1180 nm F1 S OGEE 1178 nm $i7 & 6561k B I .
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Figure 2. Active Q-switched Nd:YVO4/YVO4/KGW dual-frequency shifted Raman laser output fundamental light spectrum
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Figure 3. Output Raman spectra of actively Q-switched Nd:YVO4/'YVO4/KGW dual-frequency shifted Raman lasers
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Figure 4. The variation of Raman laser output power with pump power
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Figure 5. Typical pulse shape of the reflected and transmitted output laser at a repetition rate of 15 kHz
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