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Abstract A high efficiency 1064 nm Nd: YVO, laser which is in-band pumped from high Stark level of ground state
to upper laser level by another Nd: YVO, laser operating at 914 nm is demonstrated. To overcome the drawback of
low optical-optical conversion efficiency induced by poor pump absorption, the influences of doping concentration,
temperature and length of laser gain medium on pump absorption and laser conversion efficiency are investigated in
detail. On this basis, a high optical-optical efficiency of 56.9% is achieved by using Nd: YVO, crystal with length of
20 mm as gain medium. The optical-optical conversion efficiency of the Nd: YVO, laser in-band pumped from high
Stark level of ground state at 914 nm reaches a practical level comparable to that of traditional pumping.

Key words lasers; in-band pumping; Nd:YVO, laser; high Stark level of ground state

OCIS codes 140.3530; 140.3580; 140.5560

i HHA: 2013-01-06; Y EIME TR HHEA: 2013-03-06

HEE&TH: HEBARPFIES (60978021, 61178028) U H #BHT L LF A A S HHRI (NCET-10-0610)

EFER N T JKA972—) B 32, 35 F 2 [ 25 BOG S A 88 P ol 22 4 36 78 4 B R D 1 19 7 9
E-mail: dingxin@tju. edu. cn

*» BIEBE & Ao E-mail: shengquan@tju. edu. cn

0702008-1



# ot

1 g a5

4 [ 25 O A v i AR AK0N 2 BHL A G S B T
B RO RO R R AR I B Y R A IR
WD 1 AR A 01 TG FH #AO 22 A BRSO 1Y) B AR AR
W, eSO P IR R R AT
32 S F RO L T Z 0 0 g i 22 URR Ol i
Fa. A 20t 90 4R A LI . 4 B # A 885 nm Al
880/888 nm [ fiftiz AL G 1Y 808 nm 11z i X)
Nd: YAG Fil Nd: YVO, gk #4724k fili iz 19 77 1%
BT WA ATz W Y, SR E A NdT
IS T, HHEEMIE 2 WHOE ERRHF. . IHRAE S
PURER R H I R SRER'Fs . BHOL FRER'Fy )
10 5t TR 2ok A L RE A% A A5 RIS B e B 58 [m] ) 4t i
RO D SR e A SRR N T i —
ARG TR BR 2R B AT N B AR 22 00K A =
B v e g b Bk T his 2 BOE B REGL, SRR A )
Hedhiz . 2008 4F, Goldring 261 e 18 1 946 nm
iz 1) Nd: YAG #Ot g 36 8 A iliz S il i i
F ORI U 2 T 2 R 1 1 R 4 TR e % A AR L T
T A DA 5 i W e R Bk /N i . Bl S
Sangla 21 ¥E 2009 4E % 16 19 938 nm = 19 Nd:
YAG Bt A a3 72 ZE S o R B A0
F18 235 SR 3R WA TS e 48 2 ok B 1 b 1R (98 2% i 15
YR 2000 B RIS Ze vk B o R (48 2% I 7 500 B
B0, 7Y0) BB A £ = OB i R

2009 4F Sangla " TR IRGE T 914 nm 4R
HHZ 1 Nd: YVO, #O6# (Z, >'Fy ) 7R e iz
&K 14.6 WHFERE T 11.5 W [ 1064 nm #0%6
it S AT IR S 32 ' 1 B e R R Ak 78. 706 [
s s AR AR P BB B SR T AR AR T
914 nm iz SGHY U R EL L 880 nm fil1izE )t 4 EAK
—AECER G B AL WO B R AT ME DL A

Nd:YVO,

coupler
808 nm LD

pump source

-—

Nl T PRI I3 ot T il i D16 ) IR AR 914 nm
JeRfihiz Nd:= YVO, BOGA 9 15 2R, il 5ok
PF B B 2 R A e B DA R B Y R IR R
JEHRXS iz e A 32 T L (H R SRR T IR AR A
Hoihgi . Delen 5 ARG BTy 7ESB AT
BB 1. 50689 Nd= Y VO, fiy i o ARER b 5% 08
WOL R 5 0 B L 18 4 I T B0 B0k 0. 1001
AR E . P SEERESE 914 nm HARAhIE TR f
PRZ B0 il S SORIBOE RO B9 R R L F 52 PR IE
filz WA B2 8 DO B e R B9 A BT TR AR
WY ASCR S 1z Nd = YVO, #0066 i
914 nm FOGH A il PR PR OE T T A IR 2
R Ll E R B X il o MR Wi L O D 3 LA B 3
AR R W 7E e AR B R K 20 mm [
Nd: YVO, A 306 45 4 5. 3845 1 A XA ST
filis ek 56. 904 B @ OBt B BRI B T 5 A%
Gifihiz A FL LAY AT S ALK

2 SLEARE

B 1 s e s e Bon Bl . 914 nm s 5N
FATHS Y Nd: YVO, #0628 . HH2 > 808 nm
SRR i A O B (LD) BE B, DB £F S AR oh
400 pm B LR 0. 22,2 1: 1HBA S R A 5 Hhis
Nd: YVO, gk, S o #br#) 8 22 5 5 500 5K
20.15% , K5F 3 mmX 3 mmX5 mm., fafk A S
T XF 808 nmif i  XF 914 nm i [ B A& , H 5 vt T
BEXF 914 nm 3435 B a4 B0 A S B TR R
Je Borp PG HKAEE 10 C. 914 nm #ObH
A F R AR 150 mm, X 914 nm OGBS RN
5% EMREEK A 17 mm, ASF 808 nm filiz JE I F
926 W, 13 2 () 914 nm ¥ % fc i i b TR R
7.6 W, 6 RELR SR 1 nm G T EET M =1.4,

laser output

F1 S BN

Fig. 1 Schematic diagram of the experimental setup
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Fig. 2 Absorption of 914 nm pumping laser in each crystal

versus temperature (without lasing)
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