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Abstract The applications of ocean exploration lidars and underwater wireless laser communications put forward special
requirements for the wavelength, repetition rate, and peak power of the laser source. The nanosecond pulsed blue-green
laser with high peak power, especially blue laser with smaller attenuation coefficient in ocean water, is widely required for
active oceanic remote sensing and high-speed information transmission. In this paper, the development status of blue
pulsed lasers is reviewed, and the recent research on blue pulsed lasers emitting at the Fraunhofer line of 486.1 nm is
introduced in detail from the perspective of two application scenarios, 1. e., one with high repetition rate and multiple
wavelengths and the other with high energy and high peak power.
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Fig. 2 Schematic diagram of 485 nm blue laser output by thulium-doped fiber laser
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Fig. 3 Experimental setup of acousto-optic Q-switched Nd: YAG single-crystal fiber laser'”!
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Table 1 Summary of main parameters of blue pulsed lasers at home and abroad

Country Wavelength /nm  Pulse energy /mJ  Repetition rate /kHz ~ Pulse width /ns  Peak power /kW Year
USA 449 0.15 22.5 50 3 2001
USA 455 0.0026 10 520 0.005 2012
USA 485 0.12 10 70 1.7 2013

France 473 0.3 10 30 10 2013
USA 473 9.3 0.07 27 344 2015

Britain 486.5 0.0038 500 60 0.063 2016
China 455 3.43 0.01 20 171.5 2009
China 447 3.2 1 10 320 2009
China 473 0.15 50 9 16.7 2010
China 456 0.0623 10 21.3 2.3 2015
China 473 2 0.1 10 200 2019
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AT AL B8 1064 nm ik 3O 4K YR 8 pU % LD ]
T 2R 1/ Zig-Zag M0 A% i K48 HEAT TSR, e 24 3Rk A5
B KBERE KT 770 mI B9 1064 nm 4 ik vy 1y o 38k
B AR By — B T 28102 DT BT LBO A5 45 i 44 Fin— He
IT 2 AR A VT B LBO FUS AR A i . LBO fb iR R
SPES N 10 mm X 10 mm X 15 mm. i 4R OPO % H
SR RS I, JL A K 135 mm. OPO i
P JE 19 =S s B 35 6 355nm U K B9 ZE 1 )6 A1 1313 nm
B 25 TR IR 1 3% | RS 5 B 6T 486 nm B D Y 1
RN 50% , H A A B W X 486 nm K & . B
s AR W E T 28 M1 02 DEBid BBO, Y114  0=29. 6° il
e=90", R~} K/NH 12 mmX 12 mm X 20 mm, B
2 i gty VR AE X 2 3 6 5 58 SUXT BRI DA M E B AL
B o A FRAR VT L I R B 85 2R % K 815 SOk B
S 56 30 3RS 41 A& BBO fh 7R R X 25 3 G il A i % A
SR SR

7E 100 Hz FE Z MR T, BiE ik OPO 5 O6 Ik vh %
HH BB 2 B 355 nm 22 A Mk b BB = 0 AR Ak il £ an 1] 15
TN Y5 ko RE B R 300 mJ 2 O B RE B 9% A
F]0.85J/cm’if,OPO K45 T K F 110 mJ 1 i > ik v
REfL A, Dk ph g DR KT 11 MW, OPOfE 50t
W e ROR 2 36. 7% o H T OPO ik 35 s & F- 1 I
54, 5 OPO % th 5 5 ot i 3 & 5w K, 20 5l
0,=7.3 mrad f1 §,=5. 6 mrad, ik # 5§ & /N T 10 ns.
[ 16 25 H T ORI AS B OPO i 5 SO o i K
J 486.1 nm B 1y 0% 3 it 2k, o6 i A9 ok g 4 58
(FWHM)/NT0.13 nm,

g T Bk — A TR 45 B R OPO 5 6 30Ot 196 5% &
VELORT AL, LE B - ER R
487.99 nm (1) % SL i SR HOGERAE S AR L A
) Bk Ik OPO I, B 7 3#OE B3 an &1 17 fir 7, OPO
iy 5 SO B OGS £ T8 I AR A A& 18 B, b
HD % K R 488,00 nm, W6 IO ik b O 3 £k 5
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Fig. 14 Experimental setup of high energy blue pulsed laser
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(3dB)/NF 0.0l nm. SLHEHH FEZ 0N
486. 13 nm [ Fh FOGES , SO AT TN 2 58 /N T H-B IS

F 2 ARSCHEFE M EOGIK b EOGAS 19 3B S B0
Table 2 Summary of main parameters of blue pulsed lasers in

this paper

ZAF B 1) K B B W OEHOLH - Wavelength / Pulse Repetition Pulse Peak
AR SCHFFE 1 T2 486 nm PG Ik O £ £ S . energy /e /Hz  width /ns POV

B 10 B0 72 2 R, He b T 2% v R RUR B0 8 mJ

AT LB T 3 P 7 R L TR 2% K B RO 486 02 2000 w0

8T L B 0 K R SO 3 1 R A I B R M £ 486 110 100 ~9 12.2
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