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Fig. 1 Schematic energy level and transition Fig. 2 Model of dye amplifier transversly pumped by CVL (a)
diagram of dye moleculars for CVL geometry model (b) ASE model. The fraction of
pumped amplifier. S,,S,and 8;are the spontaneous emission from z' that contributes to the ASE

“ground, first excited and second in r is that emitted within Q(z,z' ) , so geometry facter

excited singlet states respectively gz, 2 ) = Q(z.,2' ) /4=
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Table 1 Parameter values in the calculation

parameters numerical vaiues | reference *ﬂ ﬁ)lo W W&%&{Em$%ﬁﬁm$ ’
pumping photon flux, 7, 8.6 10%/s Rh6G MO RE. BT TREM S H/Y
stimulated-emission 1. 76 X 10" ** cm? (4] HHEATRRAEEN, € XSO REL?H
cross section, o, R R R W L= 1,/(L - 20), B
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excited-state absorption 3.1X10""cm? [9] MAYERY LY. MESEKERE 1
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life time of laser upper 4.8X 10 %s [4] 3.1 REMHNSH
level, 7. ARHEEH S HEEELE 3),H
density of dye moleculars, N| 1.8X10'/cm? SEREN.
radius of excited region, r 0. 33 mm Iy« L D le— _I;r gﬁ
length of dye cell, L 2 em 1y =4 &F 7K 2° 2
signal photon flux, a:;1. 1X10'%/S 0; ix__{f_l >_{£
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e, B RO T O 3F L 24 35 Y34 K
saturation flux. I, 2. 25 10%/a 3R 1, it WL R TR R 6 4 2
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Fig. 3 Calculated results on the condition of uniform and part pumping longitudinal distribution of pumping
beam on the dye cell. (a) schemaic diagram of the pumping beam longitudinal distribution (b) results in

cartesian coordinate (c) results in logarithmic coordinate
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Fig. 4 Calcilated results on the condition of Gauss functional longitudinal distribution of pumping beam on the
dye cell (a) schematic diagram of the pumping beam longitudinal distribution (b) results in Cartesian

coordinate (¢) results in logarithmic coordinate
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Fig. 5 Calculated results on the condition of linear functional longitudinal distribution of pumping beam on the
dye cell (a) schematic diagram of the pumping beam longitudinal distribution (b) results in cartesian

coordinate (c) results in logarithmic coordinate

4 % W

AT —ER RS E R CVL 815 5 i 59 S R B 58 b & B URC 0 T E O7
BRI T RO R AR 3R X AT T TELR R A (5 S AL ROR A 8 R L
FAME &4 T UK S 9 F B R,

W SR ERTLUE B, A Th Bk 38 P (S B0 5 R LA ITAT , 8 G 3 HEAT B 3|
R _EERRRIE R AR KRB B R N B R A AR, BRERE
B PR R 49 ) R 4 A L R TR 2 A e Rt R B TR B X S A 4
B FH T /ME SR 38 B T R A R AT ROR. X F o O R B G i A A B E
SRR A 5 R A, ) BT AN S X e O B B8 o B B 190 B (o S et Bk e
B L) , 3 F e S MO A0 AL T R FTRA B BT AL

AXRHTRLSY AAHBRGESEN Y. BETFEEZ A KBAFE LT, B



134 SKALIRE  CVL e R B RO RO 8] S R W A 1 2 A X3 R A R 31

HIZRHTAR. ERFRALATANTOAGEN, RAANLE AF XA T OGE, AL
— # Fow Roud KoM

£ % X W

[ 1] P. T. Greenland, D. N. Travis, D. J. H. Wort, Resonant ionization polarization spectroscopy in uranium. J.
Phys. B At. Mol. Opt. Phys. ,1990,23 1 2945

{2] 1. L. Bass, E.S. Bliss, R. E. Bonanno et al . , High-power performance of a copper-laser-pumped dye master-
oscillator-power-amplifer chain. CLEO' 91 ,CThH5,392

[3] U. Ganiel, A. Hardy, G. Neumann, et al., Amplified spontaneous emission and signal amplication in dye-laser
system. [EEE J. Quant. Electron . ,1975,QE-11(11) : 881

[47] R. Steven Hargrove, Tehmau Kan, High power efficient dye amplifier pumped by copper vapor laser. IEEE. J.
Quant. Electron . ,1980,QE-16(10) : 1108

[5] Kazumi Namba, Jiro Ida, Copper vapor laser pumped dye amplifier of a CW dye laser. Japan J. Appl. Phys . ,
1984,23(10) = 1330

{6] L. G. Nair, K. Dasgupta, Amplified spontaneous emission in narrow-band puulsed dye laser oscillater —theory and
experiment, IEEE J. Quant. Electron . ,1985,QE-21(11) : 1782

[77] Alejandro A. Hnilo et al. , Stored energy in pulsed dye laser amplifier. IEEE J. Quant. Electron . ,1986,QE-22
(1) +20

[8] K. Dasgupta, L. G. Nair, Optimum gain length for pulsed dye laser amplifier. Appl. Phys.,1990,B50 : 133

[9] RIE =8, ##3., Optimum design of a multi-stage dye-laser amplifier pumped with Cu-vapor laser. |_ ~H°
—HE, R 24E,18(7) + 475

[10] K. Dasgupta, L. G. Nair, Effect of excited-state absorption at signal wavelength in pulsed-dye-laser amplifiers.

IEEE. J. Quant. Electron . ,1990,QE-28(1) + 189

Effect of longitudinal distribution of pumping beam on conversion
efficiency in dye amplifier transversely pumped by CVL
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Abstract
In this paper, a set of rate equations, which describes nearly all the significant
effects in dye laser amplifier transversely pumped by CVL, is given. Effect of
longitudinal distribution of pumping beam on the conversion efficiency is calculated and
' analyzed on the condition of different input signal. The meaning of the obtained results in
improving and designing the dye laser amplifier is discussed.
Key words copper vapor laser(CVL), rate equation, conversion efficiency.





