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Abstract: Neodymium-doped Yttrium vanadate ( Nd: YVO, )is an excellent laser crystal material for laser diode pum-
ping and has a wide variety of application in many fields such as laser communication, laser print, laser ranging and so
on. This paper firstly describes the progress of diode pumped laser materials and spectroscopic characteristics of
Nd:YVO,, and also reports the growth method and application of Nd: YVO, crystal with large size and high optical quality.
The Nd: YVO, crystals have been became commercial product, which greatly improves the development of laser diode pum-
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ping laser crystal materials.
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Table 1 Basic characteristics of several diode laser devices.
A M
Material A/nm FWHM ot Poi/W /%
/nm _1
/mn + C

GaAlAs 797 ~810 3 0.27~0.3 20 25
SDL-3400
AlGalnP 70 _ 690 2 0.18 0.5 20
SDL-7400
InGaAs 940 ~ 990 3 0.27 ~0.3 1 45
SDL-6360

#z2 LD R Nd:YVO,#0 Nd:YAG ZE5MBt 45 MR B3
Table 2 Comparison of frequency doubling laser characteristics
of Nd:YVO, crystal with Nd:YAG crystall

Output power  Light-light
(532 nm, conversion
TEMy, )/mW  efficiency/ %

size  Size of KTP  Pump

Crystal
" /mm®  crystal/mm® power/mW

Nd:YVO, 3x3x1 2x2x5 890 76 8.5
Nd:YAG 3 x3x1 2x2x5 50 2.5 5.0
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Table 3 Basic characteristics of Nd:YVO, crystal

Nd** concentration %0
3 1.26 x 107 (1. 0% Nd)

in crystal /atoms + cm ™

Tetragonal system with space group:
Dy, —14/amd and cell unit; a =b =
0. 71 193nm, ¢ =0.628 92mn

Crystal structure

Density /g + cm ~3 4.22

Hardness /Mohs 4~5

Thermal expansion coefficient
at 300 K /1076 - K~!
Thermal conduction coefficient

at 300 K/W - (em - K) 7!

a,=4.43, a, =11.37

//C: 0.0523, KLC: 0.0510

Emission wavelength/nm 1064, 1342

Thermo-optical coefficient at
300 K, dn,/dT /K

Emission cross-sections

8.5x107%,2.9x10°°

25 x10 "
at 1 064 nm /cm? %
Fluorescence lifetime/ s 90
Absorption coefficient

o 31.4
at 810 nm /cm
Light-light conversi
ight-light conversion 240

efficiency /%

F4 LD FmE NA:YVO, f1 Nd:YAG B34 r b5
Table 4 Comparison of LD pumped laser characteristics
of Nd:YVO, crystal with Nd:YAG crystal

Pump power Output power Light-light conversion

Crystal  Size/mm” ) 0™ 1 064 nm)/mWefficiency/%
NEYVO, 3x3x1 850 350 41.2
NAYVO, 3x3x5  0.015 0. 006 40.0
NIYAG 3x3x2 850 24 2.8

3 Nd:YWO, HtREMMAESEF L

REEBE KT RSN, B NSMF 205
P a2 BN FIZ SR I AR KB T AR, (H AR e KR
SABTE 25 mm x 25 mm AT, w8 R UL FIH OC ¢30 mm
PLE RS OL BB HOR RS2 A IR i GE . 3 2o T8
BURREZ A MBI R AR BT f2E R ey B M s BR 7 1 G
NEFH G R HE T, an R S RS B ¢ (30 ~ 40 ) mm x
40 mm, BARAFERARE $20 mm x 25 mm FH{AE 20% ,
EFRR BRI & T 3 ~4 £, Al LI B2 AR S
M RA, BRI B Tz . HR
A RS R B N0 YVO, fiAR & A R e,
AR TR 20, e, KIS, B B
SEBRFA IS Nd B 73R B O3 A ™ B AN S R)

FUERKHE TR N YVO, SRR B i
AUREISURE, Nd**YVO, SR 50k N &M SR e iR

A BUE G, 2Tk AR T AW, (AR 2
g EE R R, A AR SR SR . Si Ak, R Y, 0, I
V,0, B3 i s A 2R K, Y,0, 2200 C, V, 04
650 C, R FH & AH BN BB ES T i, ARG sV, 04
Bk, ANRerd B HE L) (50 )R 98 4k 050 1)
JFORL, 255 TE SRR AR oG o EL s TR AR G
WA T B S R T AR RS, RERE R, RATEE N
RGBT S I 3 43 1 Nd* = YVO, R
TR FAAEARR B WO R . pH (A WA, BidEfR R
FIUTRRRT ) SE T 25T, S & R R AR 5o
AeaYr, mvo,” . V,0,°7, V,0,°, V,,0,° S
M A VO, R 2R, Ead— RS,
FE TRV WO . pH (A . TREE L B PR R B AT
BRI AF T A28, 1RV IR T BLHEEDTVE AR 8 B IR
5., FHRBEEERIAN 2 R AR SRR LU K 5 WA ) R
PEULIETE, BRAAEAR, mR s, it s
WAHG AL T2, AT SR A A i 40 B2 ) Ji et
G E Al HERAEC L OB, T R LR R B L R
FLHOG AR Tl A AR =2k, i B R KBRS T A2 7 i
A, HAETZ IR C SN E N MR AR JFR5 B T)
o 3 7

TR ARG SR (291 820°C), BEMHASTR
BN (2550 mW/em - K), B IK 22 8505 3080 1) 4% 1]
(W a5 ¢ B9 4.43 x 10°°/K Fil 11.4 x
107°/K, WIZEMZEI 3 /%), X5 5 S 500
IRAE AT R AR kG R P R, A, T N AR
YVO, S s ZBUNT 0.6, H L 7E ik Nd**
BB A ORI, AR Sk R W g ) Nd B
WeRE 25 5 AT 25% , W K M s T AR IR B R 1R
A,

BRIk BB ARME A, FAT R — Rl kiR s, RD
PRUERE A T (-0 28 ) B9 T B B B, TR AR
J7 1) JE IEE TR B B /N, DA AR T Y AR AR
ARG, BRI S, AT S =
T B 1T LA P AR KR BESR R T S AR TT 2
(AR, AR XIS T R 3% 35 2 00 (A A K o A
AL DM SRARAEF () - A b AE K, 4808 T AR
Nd* " B Pk 51, SR Sk B W ) Nd 27
W22/ T 10% , $2@ T IR EERF %,

BT EL AR K SR B 25 ) S, W R AR
RS Y N T B N S R P 3 2R A
Aoy B KT S (B AR — i A K, T —ik
BRI, HEIEBURIEE A K. ERPE A KRR
B, FFdmJE T X R BT AR R AR S E G E



28 Hh [ BRI

529 &

B, WATRAF B T I7 i, Sk ST Sk 45 A
i ARRT R v R R L R R O TORF AR T 1) 5 R AR
M2 mE S, HRRREESERAERK,

Nd* " YVO, SR T it a4, R4
PO IR R R Ko Nd™* 5 YVO, S 1 5 4R 75 (29
1820 C), AR AR A K, Ha i 7e i

SHAAL, AU R PR (RO BRI IR X
FELEGR AT A, R 23 B3 20 ARG A 1L S AE 9
SR CHRIY YVO, S0 fif B YVO, ), i b vl 237 A 4 sk
(DA NITES = QR S S x (N R L R S A 47
i3 S, I IS RN 2 A AR N R A
BY), 2 SBURRERIEL, ERAE MW FITRA
X BN R AR TR, 8 A e SR R L A B R T
T EORHE A, PRIE T SRR AR K, L ORAE T
RS DRI e S T 77 A SR A7 1T i PR BB

R A BT IE B R R 20 2 B LR SO
PRIECRE, FRERIR S« FF SO A2 B B Y
AR R T Z, 458 AR A A K EOR T 2R 4
Hof e T AR ITR . 280 e KRS, . B
SFRFBRIE RIS Nd B W BE o A U BN IR, AR
TRIGE . m PR B AR AL O A A

4 B &

FoA 148 H] $80 mm x 40 mm RF R, 1.5 ~
2.0 mm/h HLEEF 6 ~ 12 o/min Z540 T, BIIA K H
40 mm x26 mm x46 mm FBEPRREZ B (B 1), Ot
SR SIEIRE] 4 x 10 (K1 2), 7 248 [ Fraunhofer 3
SeARGE TR, DA R R 27.4 W LD 3, 4R
3150 W Dtk BOBEE R 2.0 W, JE-uiE s
R 54.8 %, RIFMFERSO % (K3, mFEN
AMRIZE = SR AR TR (WL S) o

L

vrrrTTY

K1 RSPk 40 mm x26 mm x46 mm B ER S
WOt A A

Fig. 1 Nd:YVO, crystal with dimension of 40 mm x

26 mm x46 mm
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Fig. 2 Interference fringe of Nd:YVO, crystal
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Fig. 3 Laser output power of Nd:YVO, vs pump power
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Table 5 Comparison of crystal size and laser characteristics
of Nd:YVO, crystal with the other laboratory

. Crystal dimension Slope
Institutes

/m’ efficiency/ %
Fujian Institute of Research on the
Structure of Matter, Chinese Academy 40 x26 x46 59.0
of Sciences
Shandong University 50.1
Laboratory of Blacktt, UK44. 0 Un-reported 4.0
Institute of Applied Physic, Russia50.0 50.0
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