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Abstract
Nonlinear optical spectroscopy with a multichannel double lock-in amplifier is introduced. For photolu
minescence (PL) spectroscopy, multichannel detection of PL spectra without wavelength scanning is w
idely applied with a low-noise multichannel photodetector such as a cooled CCD (charge-coupled devic
e) detector because PL measurement is a background-free measurement. For absorption spectroscopy,
on the other hand, such a detector is not suitable because a very small light-intensity change buried
in high-intensity background light must be detected. We developed multichannel modulation spectros
copy based on a 128channel lock-in amplifier in order to measure a small change in the absorption s
pectrum in a sample induced by external perturbation. The performance of the system and its applic
ations to various fields (electroabsorption spectroscopy of molecular complex and water, single quantu
m-dot absorption spectroscopy, nonlinear absorption spectroscopy of optically forbidden transitions in r
are earth ions, femtosecond time-resolved two-dimensional spectroscopy) are described.
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