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Visible and UV lasers for sensing application were investigated. In order to realize compact, relatively

high repetition rate, high peak power, and reasonable price pulsed lasers, pulsed fiber laser with 1064 nm,

50 kHz repetition rate, and 1 ns pulsed width laser was selected as a fundamental source. Frequency con-

version part, proper non-linear optical materials were selected and the focusing and device dimension

were adjusted to achieve compact frequency convertors. For visible (532 nm) laser, convertor size was
achieved down to 100 cc size by utilizing PP-Mg:SLT device. For UV (355 nm and 266 nm) lasers, by
selecting PP-Mg:SLT, PP-LBGO, and BBO devices, 100~200 mW level output power were achieved
with the convertor size of 120~220 cc. Those compact configurations were available for mounting them

on drones.
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Table 1 Comparison of pulsed laser properties by different laser
configuration.

DPSS DPSS Fiber
High Low rep. laser
rep. rate rate
Rep. rate High Low High
Jitter Small Large Small
Peak power Low High Medium
Portability Unable available available
Cost High Low Medium

DPSS laser: diode pumped solid state laser
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Fig. 1 Frequency conversion property of 532 nm generation for
different units,
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Fig.2 532 nm laser module.
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Table 2 Comparison Nonlinear optical device pare for 355 nm
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Pair No. 1 No. 2 No. 3 No. 4
SHG LBO PP- PP- PP-Mg:
Mg:SL  Mg:SLT SLT
T
THG LBO LBO PP- PP-LBGO
Mg:SLT
Beam Elliptical ~ Elliptical Circle Circle
shape
Operation 150°C R. T. R.T. R.T.
temp.
Power High High Low Medium
durability
Hygroscop Weak Non Non Non
icity
Efficiency Low Low High Low
LBGO: LaBGeOs, R.T: room temperature
SHG: second harmonic generation
THG: third harmonic generation
Monolithic
SHG/THG SHG THG

Lens  device
1064 nm

laser

HS: harmonic separator

Fig. 3 Schematics of THG setup for monolithic device.

7z.

ZOHMT, RHUNA MpHAEDEODEDE
L C, SHG# # 2mm, THG# % 4mm, & K6
mm& L72E® ) Ty 7 TN, AR S
St % B L7z, Fig. 4 12 355 nm O 1A R K
&% X IR L 72 S S BT 2 Ai—il )
FEO#ERZ RS, 1 FET T 1064 nm 2> 5 DZEIEHE)
T 10% 2, I 100 mW LLE o 355 nm @
W&tz AMdZenT& 72 ftkolRoY
B, WRERZETHLT2O00LERY, 2200F%KT
BIZa) A= NEKXOL VABLETHY, &5
WCZENZNOMERFASLETH -T2, —h, K
WD, SHG #FTF O FTFED 2 mm FEE ClLEE,

140 14%
120 . 12% £
s — z
= 100 =l 10% £
T T 2
3 80 0 8% &
% ,' ‘\/ @
3 60 ¢ 6% §
g S g
5 40 re 4% 2
- ’f / >
20 2% 6
E/{ Q

0 0%

0 200 400 600 800 1000 1200 1400
1064 nm input power (mW)

Fig. 4 Frequency conversion property of 355 nm generation by
monolithic PP-Mg:SLT device.
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Fig.5 Compact 355 nm laser module.
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HS: harmonic separator

Fig. 6 Schematics of THG/FHG setup. (FHG: forth harmonic
generation)
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Fig. 7 Frequency conversion property of 355 nm generation by
PP-Mg:SLT and PP-LBGO devices.

Fig. 8 355 nm beam profile generated by PP-LBGO.
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Fig. 9 Conversion properties of 266 nm in different focusing
condition and device length.
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Fig. 10 Beam profile of BBO with and without optimization.
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Fig. 11 355 nm (left) and 266 nm (right) laser module.
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