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Summary

Diode Laser (LD) Pumped Solid State Laser (DPL) has been developed
quickly in recently years. This represents the revolutionary progress
in DPL and makes laser’s high efficiency , low price and compactiveness
possible. Expecially, the technology in LD’ s making developed swiftly
With the LD's price getting more and more lower, the power more and
more high, the range of emmission more and more wide, LD Pumped Solid
State Laser has been becoming the focus of the people.

Diode Laser Pumped Green- Light Laser has been widely studied
because it’ s extensive useness. The wave length of green light laser is
much shorter than the infrared laser, So it can be focused into a small
facula., Moreover, green light is a window in underwater communication
It can be used in optical plate, picture disposal, colour projection,
laser print, optical fiber communication, optical fiber sensor and
underwater communication efficiently.

In this thesis, firstly we discuss two different ways to make DPL
green light laser. To desire the compectiveness, we stccessly make a LD
pumped NYAB self-frequency doubling laser, To increase the output of
the green light laser, we make a intracavity-doubling of a Q- switched
Nd: yag laser, which was pumped by a LDA, Secondly, we use the megneto
~optic parameter of Nd:BGO crystal, make a Nd:BGO self Q-switched laser
for the first time in the world.

Nd.Y,_.Als (BOs) . (NYAB) is a good laset crystal and a double
-frequency crystal, It hasn’t the insertion loss mader by the double
~frequency ctrystal and other inserted components which must be used in
SHG. The length of the laser cavity is shorter and the optical
adjustment can be mader much more easly. It benifits the compactiveness
of the green light laser, Compared with Nd: YAG, ~NYAB has a wider
absorbtion wave length ranpge. In the waver length of 803. 5am, the
absorbtion wave length range is 6nm, but the Nd:YAG's is only 0. 5nmin
wave length of 808.5nm, NYAB' s simulated cross section is near or
bigger than that of Nd:YAG. It hasn’t the Nd:YAG' s density quenching
effect. The common crystel used in the frequency doubling system is KTP
which works in ] phase matching mode. KTP must use 1/4 wave plate to



control the fit light polarization, NYAB works in ] phase matching mode,
it doesn’t need the 1/4 wave plate. Compared with other srlf frequency
doubling crystals, NYAB is not sensive to tempareture, and can work in
toom-tempareture. We used a home-made DH-LDA as the pumping source
with the peak power of 100mw, the main wave length is 801.5nm,  which
is NYAB' & absorbtion edge. The pumping direction is longititude.  The
wideth of the driver of LDA is 300us, the repetition 100Hz, We realize
a green light output whose pulse power is 4mw, the threshold is 35mw.
By using the laser principle, we get the threshold is 19mw,  The
theoretic result is lower than the experiment, the main reason is in
compute we use the wave length of NYAB’ s absorbtion peak 803. 5am, but
the LDA’ & wave length is 801.5nm, only a section is absorbed,

The green light generated by NYAB is very slim in output power, and
the quality of the light is not good. So in order to increase the
output power, minimus the pulse wideth, we made a intracavity doubling
of & Q-switched Nd: YAG laser pumped by a LDA, Q-switch is the accousti
-optics Q switch whose insertion loss is very small, but the switch
time is long. The process is devided into 3 transition conditions: 1)
the laser gain medium absorbs pumped light, the difraction loss of the
accousti-optics modulation makes the laser cavity in low Q state, the
inversion population is accumulated. 2) the Q-switeh is open, the Q
number of the laser cavity changes suddently. 3) The Q- switeh is
thoroughly open, a Q-pulse is formed. This three transition condition
links each other, but each has a different cavity state. We tuse
computer to get the numerical solution of these three transition
condition., Study the dynamic characterities of DPL's Q- switched
frequency doubling. We also discuss the optimum of Nonlinear coupling
coefficiency, It is a function of initial inversion population,

A home-made MQW-LDA with an output power of 200mw is wused in our
experiment to pump a Nd:YAG. The accousti-optics Q-switch ecrystal is
melted quartz, KTP is the intracavity frequency doubling crystal, The
wideth of LDA’s driver is 300us, the repetition 100Hz, When the accousti
-optics Q-switch is inserted, the cavity s Q number is low. When LD’ s
drive pulse remove the RF modulation signal after a delay. The Q number
changes rapidly. A high power occilation is built. Adjust the cavity to
make the output greenm light to be fundamental, then carefully adjust
the phase matching degree and the direction degree to make the KTP in



optimum phase matching. The green light is the strongest.  The
fundamental wave wideth is 140ns, the SHG is 70ns in pulse wideth. The
energy of the SHG output is 0.4uj.

In the last section, we use the megneto-optics parameter of Nd: BGO
crystal, made a LD pumped Nd: BGO self Q-switched laser. Nd ®* doped
bismuch germanate erystal (Bi, ,Nd.Ges0,2) is & cubic crystal with the
symmetry 43 structure, and grown by the Bridgman technique. Nd:BGO is a
promiging laser medium as well as useful megneto optic material. Ita
stimulated cross section of 1,34X10°*® em 2 and fluorence lifetime of
320us were measuted for a BGO erystal with Nd-doped | wt9%. The product
of 0 and T is 4 times of Nd; glass. The megnetic optical property of
Nd: BGO is studied, Verdet constant of Nd:BGO is 0.033 min,em -~ * G - 1,
which is 7 times of fused quartz, Using the Faraday rotational effect,
we designed and caculated parameters of a diode laser pumped self Q
-gwitched Nd: BGO laser. The megneto-optic modulator is used only Nd; BGO
itself. The Nd: BGO ecrystal has & coated flat surface ( highly
transmitting at 810nm, highly reflecting 1.065um) and a flat uncoated
gurface at Brewster’s angle. The output couple has a flat uncoated
surface with B’ angle and a coated curved face with radius of 50mm and
transmitting 3% at 1. 065um. The polarization crossed in both ecrystal
and coupler is 12° angle, The Faraday rotator is consisted of coils
which is twined on the Nd;BGO crystal and discharged. When pulse
current is 400A, the peak intensuty of magnetic field is about 4.6X10*G.
Generated rotation of polarized light arrives 10° angle, The megneto
-optic Q-switeh is built up. Pulsed energy of 2 uj with width of 100ns
has been detected. The laser device is operated on repetition rate IKHz.
The fluctuation of optiecal profile is less than 0.5%. The laser pulse
width is depended on response of discharged circuit. If increasing the
peak current and decreasing circles coils on the erystal, the laser
width can be nartowed to 50ns. The advantage of the device is omitted
a separating modulator, thus a Q-switch laser is lmproved more contract,
stable and simple,





