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ASE of dye medium in a DLA and fs pulse amplification
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~ Abstract’ The distributions of Amplified Spontarieous-Emission (ASE) in the Dye
Laser Amplifier (DLA) as well as the excited level and triplet state populations of the dye
have been reported. The store ehergy of dye molecules and the amplification of fs pulses in
condition of under saturable energy were calculated by mathematical simulation. According
to our analyzing, the decreasing of store energy caused by triplet state absorbing must be
taken into account when designing a DLA. Experimentally with ¢ -switched Nd : YAG
synchronouly pumped two-stage dye laser amplifier, we have got the amplification gain of |
1000 and 60 for the first and the second st&ge respectively. T6 the first stage, out
calculation result can be fit well with the experiment. '
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Table 1 Parameters for Re. in the calculation

-

a, (em?) . a, (cm?) ar (em?) 7 (s) wr (8) Ksr D
1.8X 107 1.0Xx 1018 5. 5% 107" 5.5x107° 2.0x10°7 3.4 108 0.22
Ref. 4 Ref. 4 Ref. 5 Ref. 6 Ref. 5 Ref. 5 Ref. 7

Table 2 Parameters of our amplifier

R (cm) L (cm) Wo (s~1) 7r (ns) N (em™®)

2X10~* 1.6 5X 107 10 3x10*
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Fig. 1 Distributions of excited level and triplet state Fig. 2 ASE photon flux at different position of
populations. Upper = A (r) in percent of N ; dye cell
Lower : Niz(z) in percent of N (W, = 5 x 107
(s7'))
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(a) Input fs pulse wavefront assumed as a function of sech?, 7, =60 fs, Jo =3 X 10% (em~%~!)

(b) Calculated wavefront of amplified pulse from DLA
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Fig. 4 Experimental setup for measuring
the ASE output

F —wvariable neutral filter; M — beamspliter;

Ly, Lz —column lens; DC—dye cell;

Dy, D2 —detectors; K —moving knife blade
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Fig. 5

( a) Ise(z) at different position for Wy =5X 107 (s7!);  (b) L.se(L) for different pumping rate

“.”and “.” + measured results

Table 3 Parameters of the two-stage DLA

Stage 1 Stage 2
Medium N (mol/1) Gain Absorbor Medium N (mol/1) Gain
Reso 5x10-% 1000 DODCI Reuo 5%10-1 60
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Fig. 6 Nd : YAG synchronously pumped fs DLA. The pumping energy
distributed in first and second stage is 25% and 75%
respectively. DC — dye cell (Rep); AS — saturable stsorbor
(DODCI) ; AC—autocorrelator; EM —energy meter
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