[#2%gsmanesaessn

EEFRIK

R SR 5 kW MBI ADE L HOE IR 4

B BRAT RAE ST, RARNE, £0120, BRI RRE, BT
U B A R SRR A SR B, WIRE K VD 4100735
PRk eh U RO E AR E R E TR E, HR K 410073;
CREEHOLE AR MM A TR E, WK K1 410073;
U E R EBE A SRS, AT 100190

WE T ORISR A TG HOCIRG 4% R 25/400 pm (P ERN 25 pm A2 HAZH 400 pm) K
Gy WAL Z B OCE AR NG 35 A BT R K R 915 nm BB RR OGS E R S IR . @ aOh e 3 A8 4 3 L AT S
Tia) S Ty 2R KRR A o, S T X O £ 2 R B AR K B AR AR A B IR . G O IR T A A S T
7.5 kW R IR KA B IRF 5. 08 kWL OUGH IR AR Ty 6856, Z WAL I L oy 37 dB, Hmf SR AR E
BAEBHHEELIARERE ., BRI, B AEORE X Jy MY Jy al /Y 6o 5 (M) T 45 515 31 8
2. 483 1 2. 514, & 6 BEIE A 0 FRIE  FOR IX 8 5 vt KSR B 6 38 =2 e ok 1.6, 7 S K H D R R IO £F OE IR
GRS TAE 1 h T 58, 45 30 e 2F 45 14 1 TR 24 A F T 4232 0 [

KR OLE: BEOLL: LEOLIRG A HIBOLR

FESES 0436 XHiRERL A doi: 10.3788/A0S202242.0514004

5-kW Monolithic Fibre Laser Oscillator with Ring Beam Output
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Abstract A fibre laser oscillator is constructed using the bidirectional-pumping structure and a 25/400 pm (the core
diameter is 25 pm and the cladding diameter is 400 pm). The gain medium is a large-mode-area double-cladding
ytterbium-doped fibre, and a 915-nm semiconductor laser is utilised as the pump source. The suppression of fibre-
stimulated Raman scattering and dynamic mode instability is accomplished via fibre selection, an appropriate ratio of
forwarding and backward pump power and mode control. The fibre laser oscillator produced a maximum output
power of 5.08 kW at a pump power of 7.5 kW, with a light-light conversion efficiency of 68 %, and the suppression
ratio of stimulated Raman scattering is 37 dB. The time-domain properties remained constant, with no evidence of
dynamic mode instability. The beam quality measurement results of output laser in the X and Y directions at
maximum power are 2.483 and 2.514, respectively. The far-field light spot had a ring shape, and the light intensity

ratio between the ring area and the central area is 1.6. The fibre laser oscillator worked continuously for 1 h at
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within the acceptable range.

maximum output power without any abnormality, and the temperature of the fibre optic components in all parts is
Key words lasers; ytterbium-doped fibre; fibre laser oscillator; ring beam
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Fig. 1 Bending loss of ytterbium doped fiber at

different bending radii in different modes
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Fig. 2 Spot shape of output laser with different mode components in 25/400 pm ytterbium-doped fiber.
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(a) Combination one; (b) combination two; (c) combination three; (d) combination four
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Fig. 3 Structure diagram of 5 kW annular fiber laser oscillator
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Fig. 4 Forward pumping output characteristics of fiber laser oscillator. (a) Output power curve and corresponding light-

light conversion efficiency; at maximum output power, (b) spectral characteristics of laser, (c) time-domain

characteristic curve of laser and corresponding Fourier transform curve
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Fig. 5 Backpump output characteristics of fiber laser oscillator. (a) Output power curve and corresponding light-light

conversion efficiency;

characteristic curve of laser and corresponding Fourier transform curve

at maximum output power,

(b)

spectral characteristics of laser,
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Fig. 6 Bidirectional pumping output characteristics of fiber laser oscillator. (a) Output power curve and corresponding

light-light conversion efficiency; at maximum output power, (b) spectral characteristics of laser, (c¢) time-domain
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characteristic curve of laser and corresponding Fourier transform curve
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Fig. 7 Laser beam quality under different output powers, illustration shows shape of light spot at

focus under different powers
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Fig. 8 Measured results of fiber laser oscillator under full power operation. (a) 1 h output power data curve;

(b) thermal image of optical fiber devices
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