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Abstract

Nonlinear optical phenomena, such as sum frequency generation (SFG) and four-wave mixing

(FWM), play a central role in various applications ranging from laser design and pulse

characterization to optical sensing. Monolayer semiconducting transition metal dichalcogenides

(TMDs) feature particularly strong nonlinear light-matter interactions which result from the large

oscillator strength of tightly bound excitons. We investigate the nonlinear response of TMDs

using phase-shaped broadband laser pulses. We find that the FWM response of TMDs can be

coherently controlled by manipulating the spectral phase profile of the laser pulse depending on

the exciton resonance energy. We then show that pulsed laser excitation at very high pump

fluences can induce a Mott transition from an excitonic regime to an electron–hole plasma in

mono- and few-layer TMDs.
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