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Abstract

amplifier are presented based on the simplified rate equation of transversely-pumped dye laser amplifier at quasi-

The principle and method of designing double-side transversely-pumped high-power pulsed dye laser

steady state. A double-side transversely pumped dye laser amplifier with 50 W output power was developed based on
the results of physical design of high power pulsed dye laser amplifier. The experimental study has been performed
on this dye laser amplifier pumped by copper vapor laser (CVL). The output power of the amplifier was over 52 W,
and the extraction efficiency was up to 41%. The experimental results of the extraction efficiency and output power
related to the laser wavelength, input dye laser power and pump beam’s temporal and spatial performance have been

given., Furthermore, the influence of dye solution concentration on the beam quality of the double-side transversely-
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pumped dye laser amplifier has been discussed.
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Fig. 1 Energy level diagram of dye molecule
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Fig. 2 Schematic diagram of a double-side transversely-
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pumped dye laser amplifier
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Fig. 3 Simplified molecular energy level diagram in

steady state theory



1468 H 5|

i b 34 %

Xt (5) RIERBFOE M y =05 y = LM
SrJEREIR BN LA 5RO UK # B 8] 3 45 &
G HREX

I (G—DI;,

InG = 1In f =G, L — i , )

o L A Lo 435020 BORHBOG UK 88 B9 A BOEE
Ry = 0) M B BOEEER Gy = L),

PeRHEOE I KB R R 235 R G MRE K (9)
R T AT ESHE FAE LT  BORES B9 A F
OGN TR K b RO B K &R R T R S
b,

3 R 03 B o RO A 2

i

FE BT RIS i1 3 32 Jik b S RH O BOR 2 B
B X R A A BEROZ R R i A SO Rk o
T2 AR 5 T BHOE IR 7 2 7 A2 BT A BOBBK mh o6 3
TE AR R B — 2, T O i i BE B I B A BORE
B G, DUNES s ook B SO UK 8 &
1 i AR R SRR DL X SRR R G

S SR UNR S R i Y SN VRS N R
R B AR ROR L HOEE 1 B0 BE R R 45
B 2 IO AR B OB R Bk vk A R A Bk
FEMAFSUEERSHEHEB TIEETET
TR A% Fepk it i Hy B R, AT S R K S
B 1.

R1 50 WHkHEBHAERKFRITSH
Table 1 Parameters of 50 W pulsed dye laser amplifier

Pump laser wavelength /nm 578
Pump pulse repetition frequency /kHz 6
Pump pulse duration /ns 20
Dye laser wavelength /nm 620
Laser dye Rhodamine 101

Dye cell size /(mm X mm X mm) 20X1X0.5
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dye laser amplifier
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(a) performance of temporal matching between input dye laser
and CVL pumping beam; (b) performance of temporal matching

between double-side CVL pumping beams
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