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Abstract: The amplified spontaneous emission ( ASE) properties of phenyl naphthyl and anthra—
cene substituted boron dipyrromethene ( BODIPY) derivative films were studied and the factors that
influence the ASE stability of BODIPY derivatives were discussed. First three BODIPY derivatives
( PhABOD NaBOD and EnBOD) materials were doped into polystyrene from which the films were
prepared by spin—coating. The absorption and fluorescence spectra were recorded. The ASE perform—
ance of the three samples was measured under the optical pumping and the ASE thresholds of the
materials were obtained. The optical stability ASE environmental stability and thermal stability of
the materials were studied by means of long time pumping long time placement in the environment

and pumping under high temperature environment. Finally Gaussian 09 was used to calculate the
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molecular ground state properties. Experimental results show that the initial thresholds of PhBOD
NaBOD and EnBOD films are about 12.4 4.55 3.4 kW/em® respectively. Among them PhBOD
film shows better ASE stability. The difference of ASE stability may be related to the conjugation de—

gree and chemical stability of molecular structure. The ASE stability of the material would be better

when the conjugation degree of each group in the molecule is larger and the Mulliken charge distri—

bution is more symmetrical.
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Fig. 1 (a) Molecular structure of the molecules used. (b)
Absorption and photoluminescence spectra of PhBOD

( black line) NaBOD ( red line) and EnBOD ( blue

line) films.
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Fig.2 Schematic diagram of ASE measurement
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Fig.3 Emission spectra of PhBOD( a) NaBOD(c¢) EnBOD( e) under different pump intensities and output emission intensi—
ty and FWHM of PhBOD(b) NaBOD(d) EnBOD(f) as a function of the pump intensity.
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