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Silver-nanoparticle-enhanced stimulated emission
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Abstract: To further reduce the lasing threshold of organic semiconductor materials the surface plasmon resonance effect
of silver nanoparticles was investigated. The prepared silver nanoparticle solution was spin-coated on glass substrate and
then PS: Alg3: DCJTB organic thin film was spin-coated on the surface of Ag nanoparticles and thus formed a planar
waveguide. Pumped by YAG ( A =355nm) laser the stimulated emission results show that compared with the case without
Ag nanoparticles the Ag-nanoparticle-enhanced edge stimulated emission increases 10. 384old and its lasing threshold re—
duces to 0.5 mJ/cm” from 2.0 mJ/cm’. The vertical surface stimulated emission increases 6. 134old and its lasing thresh—
old reduces to about 1.5 mJ/cm” from 2.5 mJ/cm®. This work may be of great significance in the realization of low—thresh—
old organic semiconductor lasers.

Key words: optoelectronics and laser technology; enhanced stimulated emission; surface plasmon resonance; silver nanop—
articles; organic semiconductor lasers
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. No Metal - Metallic particles,
. Free space condition islands or colloids
1 \ 3

Se SfJ
(a) (b)

8 TEAMZMEZMET (a) f4 R BORL, 8 HR 7 ok B
fFAefit (b)) Jablonski fEZR )

Fig.8 Jablonski diagram for the free-space condition ( a)and
the modified form in the presence of metallic particles,islands or
colloids'” | E-excitation, E,_-metal enhanced excitation rate,

and I, -radiative decay rate in the presence of metal

3

hEIM  hitps://www.cnki.net

PS:

—

W

]

Alq3: DCJTB
Ag
Fm
REFERENCES
Tessler N Denton G J Friend R H. Lasing from conjugated

polymer microcavities J . Nature 1996 382(22): 695—

697.

Bulovic V'V Kozlov VG Khalfin VB et al. Transform—

limited narrow linewidth lasing action in organic semicon—

ductor microcavities J . Science 1998 279 ( 23):553—

555.

Tessler N Lasers based on semiconducting organic materials
J . Adv. Mater. 1999 11(5) :363—370.

Baldo MA Holmes RJ Forrest SR. Prospects for electrically

pumped organic lasers J . Phys. Rev. B 2002 66( 3) :

035321. 1—16.

Geddes C D Lakowicz J R. Metal-enhanced fluorescence
J . J. Fluoresc 2002 12(2) :121—129.

Joseph R. Lakowicz. Radiative Decay Engineering: Bio—

physical and Biomedical Applications J . Analytical Bio—

chemistry 2001 298:1—24.

Asian K Leonenko Z Lakowicz J] R et al. Fast and slow

deposition of silver nano—ods on planar surface: application

to metal-enhanced fluorescence J . J. Phys. Chem. B

2005 109 3157—3162.

FU Yi ZHANG Jian and Lakowicz J R. Plasmonic enhance—

ment of single-molecule fluorescence near a silver nanoparti-

cle J . J. Fluoresc 2007 17:811—2816.

ZHANG Dou-Guo WANG Pei JIAN XiaoJin et al. Fluo-

rescence enhancement of a polymer planar waveguide doped

with rhodamine B and Ag nanoparticles J . CHIN. PHYS.

LETT. 2006 23:2848—2851.

10 Lakowicz ] R Shen Y DAuria S er al. Radiative decay

11

engineering 2. effect of silver island films on fluorescence
intensity lifetime and resonance energy transfer J . A-
nal. Biochem. 2002 301:261—277.

Lakowicz J R. Radiative decay engineering 5: Metal-en—
hanced fluorescence and plasmon emission J . Anal. Bio—

chem. 2004 337(2):171—194.



