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Recent, remarkable progressin organic semiconductor devices, typified by organic light-emitting diodes, has
opened a door to the next type of organic device: the organic semiconductor laser. In this paper, we describe
recent progress and future problems in research and devel opment on organic semiconductor lasers.
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Fig. 1 Chemical structures of highly fluorescent styryl ben-
zene derivativesin neat thin films and experimental
set-up for laser activity measurement of their thin
films.

Table 1 Photoluminescence (PL) properties and gain-narrowing performance of self-
waveguided neat thin films of styryl benzene derivatives.

) Threshold?d FWHMP) Amax Of PL Stokes Shift
Material (uwem?) (nm) (nm) PL Strength® (nm)
LD1 3.0 4.8 477,505 405 76
LD2 131 4.0 482, 515 200 71
LD3 215 6.3 476 208 101
LD4 10.7 3.0 440, 469 93 76
LD5 - - 520 246 108
LD6 - - 468 24 99

3 Excitation (incident) laser energy density threshold for gain-narrowing.
b) Spectral width of gain-narrowed emission at full width of full maximum.

9 Relative strength.
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Table 2 Laser oscillation threshold of representative organic

materials.
. Threshold®
Material (KWicm?) Reported by
DCM: Alg 0.4 Forrest?
DCMII: NAPOXA 0.085 Dodabal apur?
LD1: P-TPD 0.5 Taniguchi®®
BuEH-PPV 3 Heeger®)
BEH-PPV:
7)
m-EHOP-PPV 05 Heeger
CPDHFPV: PVK 0.025 Kim!d
BP1T . 17)
(single crystal) 54 Taniguchi

3@ Power density threshold compensated by pulse width of used
laser as an excitation source.
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Fig. 2 Organic semiconductors reported as alow threshold
laser material.
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Fig. 3 Device structures of organic LED (a) and organic
VCSEL (b).
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Fig. 4 Emission spectra of optically driven organic DFB
laser fabricated by nano-imprinting.
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