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Four‑wave mixing boxCARS geometry and pump-probe geometry are commonly used in two‑dimensional infrared (2D IR) spectroscopy, with each geometry providing different advantages and challenges.1 BoxCARS geometry is background-free with a generally greater signal-to-noise ratio, which enables measuring weak vibrational echo signals due to the ability to adjust the local oscillator intensity with respect to the signal. Pulse shapers have been used in the pump‑probe geometry to accelerate data collection and control the phase and timing of the pump pulses as well as provide important advantages such as rotating-frame capabilities, and rapid phase cycling to suppress scatter and other unwanted signals. Inspired by the work of Ogilvie and coworkers2, here we introduce a 2D IR optical setup in the boxCARS geometry that implements a pulse shaper for rapid acquisition of background-free 2D IR spectra with phase control of the pump pulses.3,4 We show the signal‑to‑noise improvement using this new setup versus traditional pump‑probe and boxCARS geometries for weak chromophores.
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