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In this paper, we report a high peak power

passively @Q-switched laser-diode-end-pumped

Nd:YVO4/Cr**:YAG laser polarized along the C axis, generating 4.23-W average power and 18-kW peak
power (144-pJ pulse power) with 8.0-ns time duration (29.4-kHz repetition rate) at 1064 nm while the

pump power is 21.2 W.
OCIS code: 140.0140.

In recent years, laser-diode (LD) pumped all-solid-state
passively @-switched lasers have attracted much atten-
tion and developed quickly for their characteristics such
as compact structure, little solidity, lower cost, easy ap-
plication, and steadily running. Now minitype and low-
power-pulse lasers have been widely applied to many do-
mains such as micromachining, laser radar, laser ranging,
and optical communication, so how to enhance the pulse
energy of laser and the average power has been intensively
studied. Nd:YAG and Nd:YVOQ4 become the fittest crys-
tals for gaining high peak power and high average power
because of their good optical quality and lower price.
Thus there are many studies about Nd:YAG crystall' =31,
However, Nd:YVQ, crystal has many virtues such as
big absorption coefficient, wide absorption band width
(Nd:YAG ~4 ns, Nd:YVO4 ~21 ns), big emission section
(Nd:YAG ~ 2.4 x 1071 Nd:YVO,4 ~ 25 x 10719), and
linearly polarized output. So Nd:YVO4 crystal could
contain the drift of output wavelength induced by tem-
perature changing or LD aging, and could prolong the
using time. Under the same conditions, Nd:YVO, has
lower threshold value and higher slope efficiency than
Nd:YAG, so Nd:YVOQ, is more suitable for continuous
wave (CW) and Q-switched pulse running(*~%l. In addi-
tion, many laser crystals could be new type compellent
crystals in -switched laser, and Nd:YVOy crystal is the
most prospective one. Now LD-pumped minitype and
low power Cr*t:YAG Q-switched laser is studied much
more, but literature analyzing high peak power laser is
very little yet.

In this paper, the output characteristics of Crit:YAG
passively @-switched LD-end-pumped laser are analyzed,
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Fig. 1. The schematic setup of the LD-pumped passively Q-
switched Nd:YVO4/Cr*T:YAG laser.
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obtaining high average power and high peak power Q-
switching output, generating 4.23-W average power and
18-kW peak power (144-uJ pulse power) with 8.0-ns time
duration (29.4-kHz repetition rate) at 1064 nm while the
pump power is 21.2 W.

The experimental setup with a plano-concave cavity is
shown in Fig. 1. FAP-System™ optical fiber coupling
output diode laser (Coherent Co., USA) was used. The
center wavelength was 808 nm, the maximum output
power was 30 W, the output aperture of the fiber was
0.8 mm, the numerical aperture was 0.22. The pump
power was injected into the crystal with the dimension
of 3x3x10 mm? via a focusing coupler system with a
focusing ratio of 1:0.8. The crystal was cut along C axis
and doped with 0.5 at.-% Nd3T. The injection efficiency
was about 85%. The front surface of crystal was vertical
to the optical axis and coated with antireflection (AR)
film of 808 and 1064 nm, the back surface of crystal
was coated with AR film of 1064 nm. In order to pre-
vent forming resonance between the back surface and the
front, surface, the back surface had an angle of about 1°
with the front surface. The crystal was set in a copper
cooler cooled with circulating water. The resonator con-
sisted of two mirrors. A concave mirror with curvature
radius of 200 mm was used as input coupler and a plane
mirror with 40% transmission at 1064 nm was used as
output coupler. The outer surface of the concave mirror
was coated with AR film of 808 nm, the inner surface
was coated with high reflection (HR) film of 1064 nm
and AR film of 808 nm also. The initial transmission
of Cr**t:YAG crystal was 60%, the dimension of it was
4x4x2 mm?. The Cr*t:YAG crystal was set in the cop-
per cooler nearly by the output mirror. Because of the
high-power pumping, the thermal lens effect of the laser
crystal must be taken into account, which could influent
the stability of the resonator, so the length of the res-
onator was selected as 60 mm. In this experiment, LP-3B
laser power meter was used to detect the output average
power of the laser, PIN silicon fast photodiode was used
to accept the signal, TDS620A digital oscilloscope was
used to observe the time domain characteristic of the
pulse.
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Fig. 2. Average output power versus input power.
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Fig. 3. Pulse repetition rate versus input power.
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Fig. 4. Pulse width versus input power.
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Fig. 6. The pulse width with the pump power of 21.2 W.

arrived 4.23 W, and the peak power arrived 18 kW si-
multaneously. The results of average power, pulse width,
pulse repetition rate, peak power, and the wave form of
@-switched pulse were shown in Figs. 2—6.

As shown in the experimental results, with the increase
of the pump power, both the output average power and
the repetition rate increased linearly. Simultaneously the
width of pulse was minished with the increase of the
pump power. So the peak power increased linearly with
the increase of the pump power, generating 4.23-W aver-
age power and 18-kW peak power (144-pJ pulse power)
with 8.0-ns time duration (29.4-kHz repetition rate) at
1064 nm while the pump power increased to 21.2 W.
Compared with the results of Ref. [§], the output aver-
age power of this experiment (4.23 W) was higher than
their result (3.8 W). However the peak power of this pa-
per was lower because of the wider pulse width (8 ns, 6
ns was reported in other papers). The reason was that
the dimension of the elements used in this experiment
was too big to shorten the length of the resonator.

J. Li’s e-mail address is lijianchina2003@yahoo.com.cn.
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