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Abstract: As an excellent crystal growth method, the EFG (Edge-defined film-fed growth) method is excepted to
grow Er:Lu,O, crystal with high quality, large size and high doping concentrations. In this letter, the fluorescence
spectrum and continuous-wave (CW) laser performances of Er: Lu,0, crystal grown by EFG method have been char-
acterized. A 2.85 pm CW laser with a slope efficiency of 23. 1% was realized at room temperature, and the maxi-
mum output power was 5. 24 W. The RMS (Root mean square) power stability is better than 1. 4% during 80 min,
and the M* factor of laser beam quality at different power levels is better than 2. 17. The experimental results demon-
strate that Er: Lu,0, laser gain medium grown by EFG method has the ability to generate high output power and high

efficiency mid-infrared laser.
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Tab. 1 The CW laser performance of the Er'*-doped solid state laser in 3 wm at room temperature

F Ay HOt Ik B (at) /% IR /W BRI % FOGUE K /pm
201217 Er:Lu,0, 7 5.9 27 2.85
2014'% Er:GGG 30 0.299 13. 84 2.8
2018 Er:SiF, 3 1.3 9.2 2.75
2018 Er: YGG 10 1.38 35.4 2.82~2.92
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perature



242 K b/

¥R 44 &

WA D DEEIE B 1. 65 wm A1 2. 8 wm, 43 51 %F i
T Lisp M1 L s ERERAT . T i1
W ¥ SRV, P OETEAE 1. 65 wm 43 2L AL A 1
(9385 06 L 23 50 4 1 635 nm A1 1 730 nm; £E 2. 8 wm
) 73 24 B 4 A B A 15 06, 43 1R 2 710, 2 795,
2920,3 010 nm, H: 78 2 795 nm &b 1 06 {8 i 5 -
T Er: Lu,O, i 14 B9 LD 22 38 14 1 2 2 & K
WL LG E WA 2, WA FEN 3 mmx3
mmx10 mm 9 Er: Lu,O5 fh 1, 38 22 W 0 6. 54%
(at. ), 7E 3 pm P BT 9 2 295 1. 883" H i 11 44
0T MG A B Ay T Ak B A A BRGR  H  A
0] 17 0, 2 40 45 (0. 05 mm) Jim 22 236 7 L LK ¥ 4 B
WO PR RREETE 13,5 °Co BT ABE(IC) SR 48N
10 000 mm A4 [T 11 5% , 7€ 960~990 nm I BL AT $it
S E 78 2 700~2 900 nm A 5 R EF R EE .
HBE(OM) 43 31 % F T 78 2 650~2 950 nm i i K
M 1% 3% 5% H. Xt 960~990 nm 7 % 1 - 1 45 .
h T 25 R K A T R O Y W I R RE L A
A B2 % R, 2 R TR a5 0 AR
290 13 mm, ARG TN A IR KRN
60 W 1) VLSM-980-B Z 5% 5 i Y 2 7 , 2% Vil 't
R DGR A L BB O W B AR 105
pmo L1FIL2 Rl HL R ARG RG, b
L1fEE , L2 RAEM AU Er: Lu,0; f M. L1
L2 ¥ % H 7E 650~1 050 nm 3% B A HU 5 k2 89
KO P i, S 1 A DU 300 i 2 32, 78 i i
B8 05 TR0 — A 45° 59 Z 1] 4 55 (DM ) K5 06 R AR 9
WA B 22 6 20 B o DMFE 950~1 000 nm % BEA
YU B )2 76 2 650~2 950 nm I BEA & )2 -

~ .

976 nm LD . 4 L2
= 4 Ic
LD: Laser diode ‘
IC: Input coupler
OM: Output mirror
DM: Dichroic mirror Er:Lu,0,

DM

P2 semsk gl

Fig.2 Experimental setup
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Fig.3 The variation of CW laser output power versus the ab-
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