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Abstract: The problem of quantum gravity -- i.e. to determine the microscopic structure underlying quantum mechanical theories that reproduce
general relativity at long distances -- is a major outstanding problem in modern physics.&nbsp; Solving the quantum gravitational scattering
problem is one sharp way to address this question.&nbsp; While in principle effective field theory (EFT) provides a systematic framework for
solving scattering problems, in quantum gravity the complete answer requires an infinite number of measurements and thereby fails to predict
details of the microscopic structure.

I will present two developments that provide new insight into the gravitational scattering problem. &nbsp; The first is a class of infinite-dimensional
symmetries generically found to arise in gauge and gravitational scattering.&nbsp; The infinite number of constraints implied by the symmetries are
equivalent to quantum field theoretic soft theorems, which prescribe the pattern of soft radiation produced during a scattering event.&nbsp; The
second development is a reformulation of the gravitational scattering problem in which Lorentz symmetry is rendered manifest and realized as the
action of the global conformal group in two dimensions.&nbsp; This reformulation, which involves scattering particles of definite boost weight as
opposed to energy, offers a new approach precisely because it does not admit the decoupling of low and high-energy physics that underpins the
traditional EFT approach.&nbsp; I will describe new perspectives ensuing from these developments on various properties of the gravitational
scattering problem, including collinear limits, infrared divergences and universal behavior associated to black hole formation.&nbsp;
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