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Spectral and lasing properties of new dyes in ultraviolet region
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Abstract: This paper studies the ahsorption spectra, fiuorascence spectra, guantum yield,
fluorescence lifetime, laser energy conyersion efficiency, and laser tunable range of oxadizole
derivatives and 1, 4-Bis (4-Fluor -1’ -acetenyl phenyl) benzene -- a new ultraviolet laser dyes;
and discusses the spectral and lasing properties related fo the structure.
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Table 1 Structures of new dyes
No. Structure Abbreviatio
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Table 2 Spectroscopy data of new dyes

Absorption Fluorcscence
Dye No.
Ampax (nm) ex10-4.cm-1 Amax (nm) Quantum yield (%)
1 318 5.80 361 83
2 285 3.08 358 88
3 291 3.38 356 87
4 302 4.07 360 80
5 303 4.44 -36 1 80
6 304 4.14 ) 3_62 ‘ 83
7 329 3.62 398 81
8 334 6.70 307 86
9 338 5.39 404 88
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Table 3 Laser tunable range and energy conversion efficiency(Dyes in dioxane
were pumped by XeCl eximer laser)

Concentration {M)

Dye No. Energy conversion elliciency (95) Tunable rapge (nm)
1 21 344~879 1x10-%
2 12 336~-362 5x10-3
3 16 337~368 5% 108
4 8.6 854~-387 Ix10-2
5] 8.6 354~-388 1x10-2
6 10 355~-396 1x10-2
By 6.3 320~361 I 5x10-3
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Table 4 Laser tunable range and energy conversicn efficiency (new dyes in
dioxane were pumped by N, laser)

Dye No. Euergy conversion efficiency (9%) Tunable range (nm) Concentration (M)
7 22.8 372~412 1x10-8
8 | 38.5 878~425 1x10-3
9 “ 39.2 - | 374~432 1x10-3
1;_.3” B 13.5 ] 415~.525 7x10-8
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Table 5 Lifetimes and decay rate constants of new dyes

dye No. T (ns) 7o (1) kg (s™h) Bn(371)
1 0.64 0.77 1.,30x109 2,66 % 108
R, 1.20 1.35 7.41 %105 9.23 %107
2 1.04 | 1.18 B.45x% 108 1.17 x 108
3 0.85 0,68 1.02x109 1.56 =109
4 0.86 1(}3 9.26x 108 2.57 x 108
5 0.84 1.05 9.52x 108 2.38x108
6 0.84 1“-(;1 9.88x108 2.01x 108
7 1.00 _-_1.:34 7.46x 108 1.71x108
8 0.96 | 1.12 8.96x 108 1.46x108
9 6.75 i;_.?'_~‘5 1.17x10% 1.63x108
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