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R.l. Navitskaya (BSU, Minsk)
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SIMULATION OF CAVITY DUMPING BY THE SECOND
HARMONIC GENERATION

AbstractThis paper presents a method of cavity dumping by the second
harmonic generation. A theoretical model of the process is proposed; the
influence of the pump peer and cavity losses on the output pulse shape is
analyzed.

Introduction The proposed method of cavity dumping by the second
harmonic generation enables one to produce highly coherentpmriselic
radiation of the enhanced power.

Second

l Nd:YAG Ele::;TOPt'C harmonic
I I I il crystal
|| Pumping | L l’

Figure 1i Setupscheme

The setup (Fig. 1) has two working modes. In the first mode the second
harmonic is not generated, and all radiation is confined in the cavity as refle
tivity of the mirrors is 1 for the first harmonic. When the intensity ofaadi
tion in the cavityreaches its steaetate value, the voltage is applied to the
electrooptic crystal and some part of energy transforms into the secend ha
monic. One of the cavity mirrors is made almost transparent for the second
harmonic radiation to form a collimateds& beam outside the cavity.

Calculations It is assumed that operation of the setup with a Nd:YAG |
ser crystal is realizedccording to the standardlével scheme, the fuiad
ment al frequency corresponlhe calguh-t o t |
tions were pdormedusing a point model of the lasl, the calculation @
rameters were correspondingtbmse of aeal DPSS laser.
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The calculations were performed in two steps in line with the two seque
tial modes. At the first step we obtain values for the patars after the ¢o
ti nuous generation mode i s attaine:i
The second step involves the second harmonic generation. It is assumed that
the second harmonic intensityHas a quadratic dependence on the intensity
I, of the fundamentainode mdiation. A decrease of the fundamenta- fr
guency intensity due to the transformation of the radiation into the second
harmonic was included in the dependence of the exit mirror reflectivity on
the .

Results Using this model, we can define the outpwudiasion intensity 4
as a function of time (Fig. 2) and also the pulse length. The pump power P
determines the pulse shape: the intensity profile becomes sharper as the pump
power is growing, maximal value of the intensity increases considerably.

—pP
030 - p
---P

111l
o AN

T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100
t (ns)

Figure 2i Intensity of second harmonic radiation for differgatues of
pump pocweeos) (o

Pulse duration corresponding to the haifith of the intensity curveed
creasesvith P andreaches ~6ns at10W. The coefficient of inattve loses
of energy in the cavity o2 also affe
So, the pulse duration deggcisedasas a
0=0.001 (P=6W).

Conclusion The method of cavity dumping by second harroagenea-
tion enables one to obtain short pulses of collimated radiation outside the
cavity. Under the best conditions the duration of pulses is abdQtrts. The
described setup may be operated in both of the modes considered.
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