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ABSTRAK

Diode Pumped Solid State (DPSS) is an optical pumpingfor Ti:Sapphire laser. The aim ofthis project is to diagnose the
performance ofthe DPSS. This laser is operating at continuous wave (cw) mode. Thefundamental wavelength ofthe laser is
1064nm andfrequency doubledofKTP crystal toproduce a visible green light of532 nm. The verification ofthe output is made
via the highpower laser diode driver. Theprofile ofthe beam outputwas visualizedandrecordedusingBeam Star CCD Profiler.
The DPSS laser is started to lase at threshold current of7 A. The output power ofthe laser is found to be linearly increased
upon theforwardcurrent. The slope efficiency was obtainedas 0.0576 W/A. The maximum outputpower is obtainedas 1.07 W
corresponding to current of28 A. The output beamproducedfrom DPSS laser was in theform ofGaussian Beam at nearfield.
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Introduction

Diode Pumped Solid State laser has been recognized as far back as the initial stage of laser development in the late 1960s
and early 1970s as a particularly attractive laser excitation scheme [1]. Most solid state lasers are pumped with optical
sources. The goal in designing optical pumps for solid state laser is to match the output spectrum of the optical pump
with that of the laser pump bands [2]. The DPSS lasers, compared to the traditional f1ashlamp pumped ones, have the
characteristics of being more efficient, compact, versatile, stable and reliable, which allowed them to be used in a wide
range of applications with improved performance [3].

The advance of diode laser technology in the past two decades has made low cost, high efficiency, high power
and reliable diode lasers commercially available, which provided for the first time a most efficient pump source for the
solid state lasers and revolutionized the solid state laser technology. The Nd:YV04 crystal was identified as a promising
gain medium of the DPSS laser because of its many advantages such as a high absorption over a wide pump wavelength
bandwidth, a large efficient stimulated emission cross-section, a high allowed doping level and a polarized output. It
has been used in high power DPSS laser more and more [4]. Apart from the traditional Nd:YAG and Nd:YV04 crystals,
recently a new type of Nd3+ doped vanadate crystal Nd:GdV0
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has also attracted great attention [5]. The DPSS laser also

use KTP crystal for frequency doubling to convert 1064 nm infrared into 532 nm green light [6]. To date, extra and intra
cavity frequency doubled Nd:lasers using KTP have become a preferred source of pumping visible dye lasers and tunable
Ti:sapphire lasers as well as their amplifiers. When applied to diode pumped Nd:laser, KTP has provided the basis for the
construction of compact visible solid state laser system.

Laser Diode and Nd:YV0
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are strictly temperature controlled by thermoelectric cooler [7]. Thermoelectric
coolers are solid state heat pumps used in applications where temperature stabilization, temperature cycling, or cooling
below ambient are required. Thermoelectric are based on the Peltier Effect by which DC current applied across two
dissimilar materials causes a temperature differential. DPSS lasers have become extremely useful because of their low
cost, compact size, and high power output. Hence, prior to applying such DPSS as a pumping source, the aim of this
project is to characterize its properties and identified its best performance.

Methodology

A Diode Pumped Solid State (DPSS) laser model LYDPG-1 is used as a source of light. The DPSS laser was pumped by
a high power diode laser. 'The wavelength of the diode is 808 nm. The diode is utilized as an end pumping system. The
active medium of DPSS laser was Neodymium Doped Yttrium Orthvanadate (Nd:Y0
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) crystal. After being pumped by

the diode laser, it lase infrared (IR) beam of 1064 nm. The frequency of the beam became doubled by passing through
Pottasium Titanyl Phosphate (KTP) crystal. In this case the invisible light turned visible, where the wavelength of the
original beam became half that is 532 run. The output beam of DPSS laser is green light. The power of the beam was
detected and measured using 3APSH Melles Griott powermeter. The profile of DPSS laser beam was visualized and
recorded using a CCD video camera of the BeamStar System. The schematic of the whole experiment setup is depicted
in Figure 1.
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The beam profile was visualized in 3D. The DPSS was producing a Gaussian beam profile. The beam was also
observed in topographic view. The result is illustrated in Figure 4. The picture was taken at the near field. The beam spot
was not in uniphase mode TEM()(). This is due to a wider aperture of the laser head. The beam needs to be cleaned up either
by using a spatial filter or pinhole. The horizontal and vertical cursor profiles of the beam are illustrated in Figure 5. Frame
(a) of Figure 5 indicated that the near field beam was not really overlapping with the normal distribution of theoretical
Gaussian beam. The beam spot was run off from the center of the cross line of the cursor. The intensity of the beam or
the amplitude achieved 100 %. This indicated the degree of the beam brightness. The frame was also accompanied with
two small amplitude of the laser beam. This meant that although the spot of the beam was considered spreading, the
intensity of both side of the beam was relatively quite low. In contrast, the vertical cursor profile of the near field beam
was perfectly overlapping with the theoretical Gaussian beam.

Figure 3: Gaussian beam ofDPSS in 3D

Figure 4: Beam profile in near field
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