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For the in-situ measurement of various substances in the atmosphere by using DIAL (Differential

Absorption LBDAR) , a high repetition rate tunable laser is required to obtain data within a few

seconds. As the pump source of the tunable laser, the performance of high repetition rate and high

average power is indispensable. For the generation of high quality laser radiation, a laser oscillator

with 1 kHz pulse repetition rate is made and seeded with very narrow linewidth single-longitudinal

mode laser radiation from the outside of the oscillator cavity and its characteristics are studied.

As the results, after the thermal equilibrium of the oscillator laser crystal, a single-longitudinal

and near TEMOO transverse mode are realized at the pulse repetition rate between 0.5kHz and

1kHz. Single frequency operation is preserved by controlling the cavity length. The average output

power of 3W (3mJ per pulse) is obtained. It is confirmed that this oscillator has enough

performance as a oscillator of MOP A (Master Oscillator Power amplifier) system.
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Fig.l Experimental set-up for injection seeding of single-mode CW-Nd:YAG laser
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Fig.2 Injection seeded high repetition rate Nd: YAG laser oscillator system

- 4 -



JAERI-Tech 2002-004

3.

3.1 *>-^-A2itt*m
F i g . 3 « ( 1 ) ^ b ( 6 ) £ / f r

tP-f8*gT5

I 10''

Time (s)

o m ̂  o M tt, 2

± L T V*%>ytm-e&z>o *>

(1) Seeder power : 0.5 raW (2) Seeder power : 1 mW

- 5 -



JAERI-Tech 2002-004

(3) Seeder power: 5mW (4) Seeder power : lOmW

1
o.ooi

I l l ) '

Time (s)

(5) Seeder power : 50mW (6) Seeder power : i 50mW

Fig.3 Host laser pulse with and without seeder

i

• «

: .

;

': • i
! ! :

20 40 60 SO Kill

Seeder Power (mW)

140

Fig.4 Laser pulse delay time as a function of seeder power.

- 6 -



JAERI-Tech 2002-004

3.2 * X b U—!f-

#g£, u—-tp—^
o Fig.5

I

0.96

©.94 -

* 0,92

0.9

I
t, 0.88
©

0.86 ' —
0.1

•

I •

a #

s

• • •

1 10 100

Seeder Power (raW)

10(10

Fig.5 Ratio of host laser power with and without seeder

Fig.6 ( 1 ) ikZS ( 2 )

U

(KTP)

(FSR:FreeSpectral Range) 20 GHz,



30,

JAERI-Tech 2002-004

Fig.6 ( 1 ) \t, i

Fig.6 ( 2 ) It,

(1) Without seeder (2) With seeder

Fig.6 Host laser frequency width measured by solid etalon with FSR of 20 GHz and finesse 30.

3.4

i )

K

T E M 0 0 , TEM1 0 ,

Fig.7 (2)

v



JAERI-Tech 2002-004

(1) Near TEM00 mode (2) TEM j 0 mode

Fig.7 Variation of transverse mode at the pulse repetition rate of 0.5 kHz
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Fig. 8 Transient behavior of transverse mode after the change of pulse repetition rate.
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