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            Abstract
Molecular collisions in the quantum regime represent a new opportunity to explore chemical reactions. Recently, atom-exchangereactions were observed in a trapped ultracold gas of KRb molecules. In an external electric field, these polar molecules can easily be oriented and the exothermic and barrierless bimolecular reactions, KRb+KRb→K2+Rb2, occur at a rate that rises steeply with increasing dipole moment. Here we demonstrate the suppression of the bimolecular chemical reaction rate by nearly two orders of magnitude when we use an optical lattice trap to confine the fermionic polar molecules in a quasi-two-dimensional, pancake-like geometry, with the dipoles oriented along the tight confinement direction. With the combination of sufficiently tight confinement and Fermi statistics of the molecules, two polar molecules can approach each other only in a ‘side-by-side’ collision under repulsive dipole–dipole interactions. The suppression of chemical reactions is a prerequisite for the realization of new molecule-based quantum systems.
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                    Figure 1: Quantized stereodynamics of ultracold chemical reactions in quasi-two dimensions.[image: ]


Figure 2: Relative population of molecules in the lattice vibrational levels.[image: ]


Figure 3: Measurements of 2D loss rates and comparison with theory.[image: ]


Figure 4: Loss rates from three dimensions to two dimensions.[image: ]
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