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Abstract: Polarization control of organic amplified spontaneous emission (ASE) is a critical issue for high-perfor-
mance organic optoelectronic devices. In this study, Sh,03; was employed as the waveguide substrate and Alq:C545T
as the gain medium to investigate the modulation mechanism of waveguide structures on ASE polarization characteris-
tics. Experimental results show that ASE in both conventional and slot waveguide structures exhibits TE-dominant po-
larization. Notably, although the slot waveguide design effectively confines the TM optical field within the gain lay-
er, no TM-polarized ASE output was observed experimentally. Quantitative analysis combining COMSOL simulations
and experimental data reveals that the net gain predicted under the isotropic approximation contradicts the experimen -
tal observations. This discrepancy is attributed primarily to the in-plane horizontal orientation of the dopant molecule
C545T in the thin film, which enhances the effective stimulated emission cross-section for TE polarization. Further
investigation demonstrates that a gain layer thickness of 60 nm in a single-layer waveguide achieves the optimal bal-

ance between optical absorption and waveguide loss, yielding the lowest ASE threshold. This study clarifies that
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merely confining the TM optical field is insufficient to reverse the inherent mode competition advantage, providing

useful guidance for the design of low-threshold organic waveguide lasers.

Keywords: Amplified Spontaneous Emission (ASE) ; Optical Field Confinement; Polarization Characteristics; Or-

ganic Gain Medium ; Slot Waveguide
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sorption and PL spectra of the Alq:C545T film.
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Fig. 2 ASE characteristics of the normal waveguide sample (Glass/Alq: C545T) : (a) Emission spectra at different pump flu-

ence; (b) Output intensity and FWHM under different pump fluence; (¢) Output intensity versus pumped stripe length

(VSL method) ; (d) Output intensity as a function of unpumped propagation distance (SES method) ; (e) Fluorescence

decay curve; (f) Polarization characteristics.
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Fig. 3 ASE performance of Sample A (Glass/Sh203/Alq: C545T/Sh203). (a) Output intensity and FWHM under different pump

fluence (Inset: Schematic structure) ; (b) Emission spectra at different pump fluence; (c¢) Electric field distribution

patterns for TE and TM modes; (d) Polarization characteristics.
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Tab. 1 Comparison of ASE performance parameters of Sh,03 waveguide samples
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