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Rare earth-ion doped, disordered laser crystals have attracted a great deal of research interest because of

5l

their broad emission spectra and high thermal conductivity. Nd: BaLaGa;O, crystal is grown by the Czochralski
method. The polarized absorption, emission spectra, and the fluorescence lifetime are measured at room
stimulated emission cross section are 27 nm and 4.24 X 10"

300.1030; 300.2140; 140.3380

temperature. The bandwidth at 808 nm is found to be 15 nm. The 'F;; —"'1;;,, luminescence bandwidth and the
laser optics; spectra; disordered laser crystal; Nd:BaLaGa;O;
A

cm’ respectively. The *F;,, lifetime is calculated to be
311 ps. Disordered crystal Nd: BaLaGa,;O; is an excellent ultrafast pulse laser gain material, and the spectroscopic
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Fig. 1 Nd:Bal.aGa;O; crystal grown along the c-direction
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Table 1 Measured and calculated absorption line strength for Nd: Bal.aGa; O,

Transition Central Absorption , ,
o Sexp (J—JD) P.,(J—=>1) . ()
final state wavelength coefficient
) - . /(107% cm?) /107°° /(1072 ecm?®)
4yl A /nm K,./cm
‘D)2 360 1.49 1.42 7.86 2.66
"Dy
Py 432 0.98 0.14 0.61 1.75
LG 472 0.95 0. 34 1.31 1.71
2P3,’Z
"Dy
*Gy)»
' Gy)s 528 1.14 1.10 3.83 2.04
" Grs
L Gs /s 588 1.97 3.18 9.91 3.52
'Fo,, 684 0. 87 0.11 0.31 1.55
*Ss)s 754 1.31 1.49 3. 66 2.36
YFy)s
“Hy) 808 1.68 1.98 4.50 3. 00
4F5’Z
'Fyp 868 1. 06 0.94 1. 96 1. 89
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Fig. 3 Fluorescence spectrum of the Nd** doped into Bal.aGa; Oy
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Fig. 4 Fluorescence intensity decay curves at 1. 06 pm in Nd:BalLaGa; O,

$230003-4



S
g3
12

i

3

@i

KPR A Nd: BaLlaGa, O, fi (R I AL HOCIEME BT, Z0R T 0 5 5 808nm ) M iie 2 I 42 5

15nm. Fopp =" Ty B W4 000 270m, 32808 BT 4. 24 X107 em® . 986 Z5 A 4 311ps, Nd:
Bal.aGay Or FAT IR WS 09 42 5 1 A 5 21 0 4 8 32 98k S4BT 450 /0N 90l 2 i 1 B AT R BE B A7 i E
T3 TEAA AV Q WO AR Hh A IS 5 11 HE B 14 e S i 4 ol HCOE 5 T BUASE A 9 E O' A oP B B RS bk
.

1
2

S

o

oo

10

11

12

13
14

15

16

& F X W
Y Zaouter, ] Didierjean, F Balembois, et al.. 47-fs diode-pumped Yb*" :CaGdAlO, laser [J]. Optics Letters, 2006, 31(1);: 119—121.
G Q Xie, L J Qian, P Yuan, etal.. Generation of 534 {s pulses from a passively mode-locked Nd: CLNGG-CNGG disordered crystal hybrid
laser [J]. Laser Physics Letters, 2010, 7(7) . 483—486.
J Ma, G Q Xie, W L Gao, etal.. Diode-pumped mode-locked femtosecond Tm: CLNGG disordered crystal laser [J]. Optics Letters, 2012,
37(8): 1376 —1378.
Fan Jintao, Hu Minglie, Gu Chenglin, et al.. High power femtosecond green-pumped optical parametric oscillator based on lithium
triborate [J]. Chinese J Lasers, 2014, 41(9): 0902009.
WE . SIHA], BEH, &, 5T LBO MR WSOt MZE eS8 RG A1 PEEOE, 2014, 41(9): 0902009.
Cao Yuexin, Jiang Dapeng, Zhan Yaoyu, et al.. Spectroscopic and laser properties of Nd/Y-codoped CaF; single crystals [J]. Chinese J
Lasers, 2013, 40(s1): s106002.
WHE, ZRM, BET, 5 .Nd/Y 48 CaF, B R GIE SEOCHRELT]. P EBOG. 2013, 40(s1): s106002.
S Kubota, M Izumi, H Yamane, et al.. Luminescence of Eu, Tb and Tm in SrLLaGa; O;[J]. Journal of Alloys and Compounds, 1999, 283
(1-2): 95—101.
W Piekarzyk, M Berkowski, G Jasio? ek. The czochalski growth of Bal.aGa;O; single crystals [J]. Journal of Crystal Growth, 1985, 71
(2): 395—398.
W Ryba-Romanowski. B Jezowska-Trzebiatowska, W Piekarczyk, et al.. Optical properties and lasing of Bal.aGas 7 single crystals doped
with neodymium [J]. Journal of Physics and Chemistry of Solids, 1988, 49(2): 199—203.
W Ryba-Romanowski. Growth and characterization of new disordered crystals for the design of all-solid-state lasers [J]. International
Journal of Electronics, 1996, 81(4): 457 —465.
A Agnesi, F Pirzio, L Tartara, et al.. Tunable femtosecond laser based on the Nd*" ; Bal.aGas(); disordered crystal [J]. Laser Physics
Letters, 2014, 11(3): 035802.
Pan Zhongben, Cai Huaqiang, Huang Hui, et al.. Characterization of the nonlinear optical crystal YCOB [J]. High Power Laser and
Particle Beams, 2()14 26(7): 25—29.
WS, SRAETR, O, &, AR E MR YCOB PERERAELT ], SRIEOE S B I, 2014, 26(7): 25—29.
M H Randles, ] E Creamer, R F Belt, et al.. Disordered oxide crystals as hosts for diode-pumped lasers [ C]. OSA Proceedings of
Advanced Solid-State Lasers, 1992, 13: 318—321.
M H Randles. Solid-State Laser Engineering [ M]. Berlin: Springer-Verlag Press, 2006.
W F Krupke. Optical absorption and fluorescence intensities in several rare-earth-doped Y,0O; and LaF; single crystals [J]. Physical
Review, 1966, 145(1) . 325—337.
A A Kaminskigi, A Boqomolovda, N Vyleczhanin, ez al.. Spectroscopic properties of Nd*" ions in garnet compounds forming in the Y,O3-
Gay O3 system [J]. Physica Status Solidi A, 1976, 38: 409—422.
F Hanson, M Roser. Gain saturation in Nd:SrGdGasz O;[C]. OSA Proceedings of Advanced Solid-State Lasers, 1992, 13. 206—208.

EE#FE: 5

$230003-5



