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Laser Operation of Waveguided Distributed Feedback
Solidstate Dye Lasers in RGB Region
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Abstract:The laser operation of very compact tunable lasers based on the distributed feedback (DFB)

dye lasers in plastic waveguide is evaluated. The tuning range is expanded to the RGB (Red-Green-Blue)

region using only a frequency-tripled Nd:YAG laser pumping, and the tuning in each region is achieved

by changing the interfering angle of the pump beam. This scheme is suitable for the integrated tunable

lasers with some improvements.
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Fig.1 Principle of the DFB(Distributed Feedback) laser

operation
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Fig.2  Absorption and fluorescense spectra of C500
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Table 1 Dye-doped waveguide characteristics

Laser Dye Molecular Concentration | Laser Wavelength
(Donor dye) Weight Solvent Polymerize [mM] Action | Pump Source [nm]
Ex428 1012 Chloroform O 30~50 o THG 420~430
C1 231.30 Ethanol O 180~240 x (3) THG -
C102 255.32 Ethanol O 240~300 x (3) THG -
C152A 285.26 Ethanol O 250~350 x (4 THG -
C500 257.21 Ethanol O 250~400 O THG 465~495
C6 350.43 Ethanol O 300~390 x () THG -
C153 309.29 Ethanol O 300~420 x (3) THG -
CI53 309.29 80~180 ]
(C1) (231.30) Ethanol O 40~90 O THG 510~540
P567 318.22 Ethanol O 60~110 O SHG® 560~580
Rh6G 543.02 Ethanol O 20~60 O SHG 580~610
P605 376.25 Ethanol O 40~90 O SHG® 595~615
DCM 303.37 Ethanol om 140~180 oM THG 610~645
DCM 303.37 R0~100
(C500) (257.21) Ethanol O (90~110) O THG 600~645
Rh101 591.05 Ethanol oM 60~90 Om THG 660~680
Sr101 606.72 Ethanol O 60~100 x (8) THG -
P650 301.13 Chloroform X - X - -

C1..-Coumarinl
C6- - -Coumariné
P605. - -Pyrromethene605

Ex428- - -Exalite428
C500- - -Coumarin500
Rh6G- - ‘Rhodamine6G
P650- - -Pyrromethene650
(1)disable in high concentration
(3)fluorescence reduced rapidly

(5)disable due to small absorption at 355nm
(7)with only multi propagation mode
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Fig.3 Laser action disable / enable for concentration of

C153 and C1
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Fig.4 Experimental setup of waveguided DFB dye laser
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Fig.5 Tuning spectra of C500 DFB laser
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Fig.6  Tuning spectra of C153 DFB laser
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Fig.7  Tuning spectra of DCM DFB laser
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Table 2 Property of each DFB dye laser in RGB region

Blue Green Red
(480nm) | (520nm) | (620nm)
Laser Dye C153 DCM
(Donor Dye) C500 (C1) (C500)
Spectle Width
[nmFWHM] 0.88 0.40 0.68
Tuning Range
[nm] 18 18 22
Threshold
[mJ/cm?] 10.8 6.4 3.6
Efficiency [%] 3.5 6.9 3.2
Life [shots] 500 3000 800
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Fig.10 Spectra profile of C153 fabricated DFB laser
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