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A High Repetition Rate, Single-frequency Nd:YAG Laser Oscillator

and Its Characteristics

Yoichiro MARUYAMA | Masaki OBA and Masaaki KATO

Department of Environmental Sciences

Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

{Recetved January 4,2002)

For the in-situ measurement of vanous substances in the atmosphere by using DIAL (Differential
Absorption LIDAR) , 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 TEM,, 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 osciliator of MOPA (Master Oscillator Power amplifier) system.

Keywords: Single-longitudinal Mode, Nd:YAG Laser, High Repetition Rate, MOPA, DIAL
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Fig.1 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 osciliator system



JAERI-Teck 2002-004

3. B L — YV -RIEBORERRE
3.1 =4 —AN&HEH

Fig.30 (1) 256 (6) IWHRAFL—H—~"FATHL—F— ANELZZHHD
RA ML ==V ARERBOLERT., KED. 22— —=AN%E05mWH 5
I50MWAEHTIZRE S TL—F— NIV ADRKERBNE sl &nNgh b, »—4%
D5 DANPENGEIE. FHENOBERREEPE /20, T OB RN & 25K
EFEETHIEICR > T =Y —RIRT 5, K., BMENBARMED~SHE NI —

—HAPEETEHE, = F—HOFERBICL o TL—Y—RENET D, 20O
e, > —F =K -ME—REoTNED., BRMHEO XD ICHRSNEEE
LTE— FEERTHHENRN, 80 C, L—F—HOBEREMMNE 25, £k,
L= — NV A DOFEAERFMD R 0 IZ E BRI R B5FE N Dz, L—t—)X
DEEIEH< /25, KKO I0mMWERE O —5— A ) TL —H—/N)0 ZFAERRBIZ
F CEROTBD., =T T EXNTWA L ENSM A,

Fig.4id. Fig. 30OBNEMEZ 75 7L TRLZHOTH S, KE0DMENEHIE, 2
DO RTEN S, = —ATIMNI0MWE TORIL, BRI B
L. TN, BNEFEEEeN TS, iTRE. -5 O AR T, H
R LOFEMNE L —F — IR OFBHHIN R ICEFEL THhOREBTH L, &
— & — AJIINLI0mMmWL, 275 &, BIUERIMN/ NV AL, EEfao TR, & —iz
K BFE RN LB 7Sl S 72 5,

0.006 T I i 0.005
0.005 ’ 0,004 [mrereereerme e R

0.004 LR R T TRt S PP T Ty Dhpes SHEA P

. & 0.003
-ii 0.003 [ E
: T 0.002
5: 0.002 - &
D00
0.001
0 Q
0.00) L . 0.001 -
i 5 16" 11g”? Lo g’ 21067 0 510° 1107 1.5 107 219”7
Time (s} Time (s)
(1) Seeder power : 0.5 mW (2) Seeder power : 1 mW



Signal lintensity

Signal Intensity

0.005

0.004

0.003

0.002

0.001

~4.001

0.005

6,004

0.003

0.002

0.001

JAERI-Tech 2002-004

0.005

0.004

2 0.003

3

-

k3
EZ pooz

E

4
* o001
9
i i i 0.001

o 510" 167 1.5 107 21097
Time (s}
(3) Seeder power : SmW

7 0.005
0.004
£ 0.008

T

=

=

-1
T 0.002

&

o
0.001
[
~0.001

] 5107 e’ 1.5 167 2107

Time (8}

(5) Seeder power : 30mW

Wit seeder

i ) i

5107 1 g7 1.5 107 210"
Time (8}
(4) Seeder power : 10mW
Wit seeder
i H

1167

Time (s}

{6) Seeder power © 150mW

Fig.3 Host laser pulse with and without seeder
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Fig.4 Laser pulse delay time as a function of seeder power.
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