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Passively Q-switching of InGaN laser diode pumped Pré*: YLF laser using Co?*: MgAl,O4
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Abstract

We demonstrated InGaN LD pumped passively O-
switched Pr3":YLF lasers at 523, 607 and 640 nm with a
Co?":MALO saturable absorber. At 640 nm, we obtained
the highest pulse energy of 33.5 uJ with a pulse width of
30.9 ns at a repetition rate of 64.0 kHz. Furthermore,
UV pulse at 261 and 320 nm was obtained by intracavity

frequency doubling.

1. I ZC®IZ

T TR AT AA A (P R — TG I IC %
S ORNEBEZFED[], @Sty b7 v 7 TH
AR OEEN DI ENFREL 72D . S BITER, %
) 0 AA v TFEELOE— REMIBEMEICAT, #f
U CHIH FTRE 72 AT BRI IR DERE 3 HED B
T35, ZOHTEH Co*:MgALOJMALO) LR,
W%, Cr*:YAG TIEFEB TE WO ER
TR AR EZ R LT Y, BEIZ PPRYLF %
o=@ Q A4 v FEIWED 523, 607, 640nm |
BWTERIILTWD[2]. Al Fx 3l & L
THK 5.0 W OF A InGaN 8K L—F &K
4 BHVy, Co*MALO W] fi fnWe IR 2 H v 72
P YLF =8 Q A1 v F L —HFOEMHIbEiT-
7. FEio, LR 2 FEBAEIC KD, AL 2D
RAEEREZIT-7-. &b, L— b BRAET L E
ML, EREE O EIT 7.

2. Pr¥YLF V—¥%B) Q0 XA > FEIME
A a2 13 Fig 1 \RTEBRE Y b7 v 7 &0,
i E 523,607,640 nm (2817 % PrYYLF L — W iHifs;
WHRIRFER 2 AT > 72

InGaN LD InGaN LD InGaN LD InGaN LD
(444nm)  (442nm) (4420m)  (444nm)

,,,,,,,,

PBS f=150mm  DM2

‘
) DM1  f=120 mm
,/"'%
P

Co?MALO  OC

Fig.1
switched Pr3":YLF laser.
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Fig. 2 (a) Average power, (b) pulse width and
repetition frequency of Q-switched Pr**:YLF laser
with Co?":MALO (Sample 1) and output coupler of
21.4% at 640 nm. Dashed lines are results of

numerical simulation.
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Table 1 Summary of characteristics of passively Q-switched Pr3":YLF laser at 523, 607 and 640 nm.

Wavelength(nm) 523 607 640
Crystal Samplel Samplel Sample2 Samplel Sample2 Sample2
Effective initial transmission Ty (%) 97.5 83.6 91.4 84.9 92.1
Effective saturated transmission Tgq, (%) 97.5 98.7 91.5 95.6
Transmission of OC (%) 2.7 11.4 11.4 214 9.1 21.4
Maximum absorbed pump power (W) 53 10.2 10.2 10.9 10.9 10.9
Average power (W) 0.3 1.1 1.5 2.1 2.4 2.7
Slope efficiency (%) 10.3 14.3 17.3 21.5 253 27.9
Threshold pump power (W) 2.1 24 1.1 1.5 0.7 1.1
Pulse width (ns) 250.1 40.3 54.1 30.9 453 43.6
Repetition frequency (kHz) 50.1 35.5 59.4 64 80.7 111.3
Pulse energy (pnJ) 6.6 30.7 25.6 335 299 243
Peak power (W) 27 762 473 1084 662 557
M2 (vertical X horizontal) 2.5%28 24x27 24X29 1.1x1.3 2.6%X28 1.9x1.8
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Fig. 3 Experimental setup of intracavity frequency

doubling of passively Q-switched Pr3":YLF laser.
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Fig. 4 (a) Average power, (b) pulse width and
repetition frequency of UV pulse at 320 nm.
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Table 5 Summary of characteristics of UV pulses
at 261.5 and 320 nm.

Wavelength(nm) 261.5 320
Transmission of OC (%) 78.1 83.7
Maximum absorbed pump power (W) 53 10.9
Average power (mW) 13 454
Slope efficiency (%) 0.4 4.6
Threshold pump power (W) 2.3 1.5
Pulse width (ns) 356.3 63.3
Repetition frequency (kHz) 82.0 64.6
Pulse energy (uJ) 0.2 7.0
Peak power (W) 0.4 111.1

M2 (vertical X horizontal) 1.3%1.4
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