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Development of a Full-Automatic Dye Laser for Spectroscopy
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Abstract : A Ng;-laser-pumped dye laser system with a turret cell exchanger and a BBO
frequency doubler was developed. Continuous scanning from 220 nm to 740 nm was de-
monstrated with a rapid access time by the aid of a microcomputer. A simple opto-

galvanic wavelenth calibrator automatically determined the absolute wavelength within

an accuracy of =1 cm™'.
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DB MESMh : L — ¥ —BF%2 18 (1990) 79.
= . T Table 1 Laser dyes tunable over 365-740 nm.
D HEREME LV — ¥ —BF3 19 (1991)192. Life time is the shot number at 1/2 power
decrease for 1.4 mJ/pules pumping. (20Hz)
b Quasi-sealed off DYE WAVELENGTH[am] | SOLVENT | CONCENTRATION(molf¢] | LIFETIME
Qutput ve Getl TEAN, Laser BPBD-365 360~379 (365) T"'“e“e()"* 2.5 x 10- 45 x 10°
220-740mm - e ELOH(3 il ala
M Pumping BBQ 379~392 5 (385) ’{;’{,“g’;gg H 1.5 % 1073 6.7 x 10°
] BBO n G X
: razin . Toluene(7)+ -
Frequency u Incidenge PBBO 392.5~415 (400) | ioK(3) 1.4 x 107 6.3 x 10°
Doubler Turret Tuner Stlbened20 415~428 (420) MtOH 07x107 37x10*
} Exchange Coumarind40 428~447 (435) EtOH 30x107? > 1.0 x 10°
ad D, B
Phase Matching »— Wavelength -3
Wavelength Setting & Scan Goumarind60+ | 447~466 (160) EtOH 300 46 % 10°
Selection / Coumarin480 466~490 (480) MLOH 60 x 10~ 7.6 x 10°
Dye Cell Exchange 0G Wavelength Coumarin500 490~525 (500) EtOH 60 x 1073 >10x10°
Absolute — Calibrator i Coumarin540A 525~570 (540) EtOH 10 x 1072 > 10 x 10°
CMErE— Wavelength Rhodanune590P | 570~596 (575) ELOH 25 x 107 > 1.0 x 10°
omputer
Output Stabiﬂ Zation ,Gas EXChange Rhodamine610 596~625 (610) EtOH 50 x 10-? > 10 x10°
DCM 625~688 (660) DMSO 2.5 x 1073 3.1 x 10°
. . LDS-698 688~740 (720 DMSO 35x 1073 5.5 x 10°
Fig.1 Block diagram of dye laser system developed. =0 i . al
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Pig. 2 Tuning curves of fundamental and SHG waves over 220~740 nm. (N laser energy is controlled at 1.2 mJ/pulse)
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