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Exploration of Saturable Absorber to Generate the Q-switched and Mode-locked Pulses in Visible
Region and Passively Q-switched Pr3*:YLF Laser with Cr4:YAG Saturable Absorber
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Abstract

We explore saturable absorber to generate the
Q-switched and mode-locked laser pulses in the
visible  region using Pr3* laser. We
experimentally prove that a Cri*'YAG crystal
exhibits saturable absorption in 639, 607, and
521 nm. We demonstrate repetitive Q-switches of
a continuously diode-laser pumped Pr3+-doped
crystal using the Cr4*'YAG saturable absorber at

visible wavelengths for the first time.
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Fig.1 Energy level diagram of Cr** ions residing in the

tetrahedrally coordinated D site of YAG [2]
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(a): The laser source, an actively Q-switched Pr3*:YLF

laser (b): The Z-scan experimental apparatus
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Fig. 3 Plots of z-scan measurements at 639, 607 and 521

nm using actively Q-switched Pr3+:YLF laser pulses.
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Fig.4 Nonlinear transmission behaviors of monoCr4*:

YAG crystal at 639 nm.
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Fig.5 Experimental set-up of excited-state lifetime at 639

nm
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Fig.6 The result of excited-state lifetime at 639 nm,
(a): Pump laser pulse and probe laser pulse

(b):(a)Excited-state lifetime at 639 nm

PLEX Y, R 639 nm I251F 5 CrétYAG DJihiEc
WHEDFEFIFF ML 31.0ns & 705, F 72, Z-scan i
I X o TR oo 1L F—I2 K o THRIFITRE
MR B, CretYAG Ofdfl~r/LF —(T 0.68
Jlem2 L7257z,

BEEI Q A1 v FERB L URER

Fig.2 @ FH TR L7z Zmscan IEICTHW - L—
HFDOAOM #HVrx, 77 b7y MIlOX A 7 1
A v 7 2T7—%T=4%D 7—R=75 mm) % ",
YLF f&ah & 1850 IC CrinYAG % BLE L7
(Fig.7). Q AA v F v T ENT VAT VXA
vRAa—FLEET A NEA A= N GLH ERY



IKFfH1<10 ns.) (2K > TEHZ T o 72, 3D AL7ofs
B % Fig.8 1T~ 7.

Cylindrical lens pair Output
(x3.3) Pri*:YLF coupler
o \/ | Laser
output
Collimate Focus lens A\ CH::YAG
lans F=50mm FHEIZ—
F=4.6 mm HR@632 nm
HT@444 nm

Fig.7 Experimental set-up of passively Q-switched
Pr:YLF Laser with Cr4":'YAG saturable absorber
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Fig.8 Result of passively Q-switched Pr3*:YLF laser with

Cr4t:YAG saturable absorber at 639 nm
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