Ultrafast Spectroscopy Analysis of
Novel Semiconductor Material
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Abstract

Through the generation of ultrafast lasers, Transient Absorption Spectroscopy
(TAS) has become an analytical technique with extremely high temporal resolution
on the picosecond (ps, 107** s) and femtosecond (fs, 107 s) scales.. This allows for the
effective observation and analysis of ultrafast dynamic processes such as electron
excitation, transitions between energy levels, and energy relaxation within a sample—
phenomena that occur almost instantaneously. TAS is especially valuable in providing
spectroscopic insight into the potential development and application of materials in

fields such as solar cells and organic semiconductors.

In this project, a transient absorption spectroscopy system capable of generating
ultrashort laser pulses, combined with a dual-channel spectrometer covering both the
visible and near-infrared regions, is employed to investigate the excited-state dynamics
of the novel organic photovoltaic material PM6:CB16. Comparative analyses with other
types of organic semiconductor materials are conducted to elucidate its spectroscopic

features and evaluate its advantages and potential for future development.
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Spectral evolution at different time delay
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