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Abstract: The concept of multidimensional Fourier transform spectroscopy originated in NMR where it enabled the determination of molecular 
structure.  In either NMR or optics, a sample is excited by a series of pulses. The key concept is to correlate what happens during multiple 
time periods between pulses by taking a multidimensional Fourier transform. The presence of a correlation, which is manifest as an off-
diagonal peak in the resulting multidimensional spectrum, indicates that the corresponding resonances are coupled. Migrating 
multidimensional Fourier transform spectroscopy to the infrared and visible regimes is difficult because of the need to obtain full phase 
information about the emitted signal and for the phase difference between the excitation pulses to be stable and precisely incremented. I will 
give an introduction to optical two-dimensional coherent spectroscopy and then present our use of it to study optical resonances in 
semiconductor nanostructures. In quantum wells, our results show that many-body effects dominate the light-matter interaction for excitons in 
semiconductors and provide a rigorous and quantitative test of the theory.  In quantum dots, there is inhomogeneous broadening due to size 
dispersion, however two-dimensional coherent spectroscopy can make size-resolved measurements without the need to isolate individual 
quantum dots. The understanding of how semiconductor nanostructures interact with light is critical for their application in quantum photonics. 
 
Ref: S.T. Cundiff and S. Mukamel, “Optical Multidimensional Coherent Spectroscopy,” Physics Today 66(7), 44 (July 2013). 
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