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The underlying physical laws necessary for the mathematical
theory of a large part of physics and the whole of chemistry
are thus completely known, and the difficulty is only that the
exact application of these laws leads to equations much too
complicated to be soluble.

P.A.M. Dirac 1902-1984
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Theoretical Chemistry
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The equation In(k) = In(A) -E*/RT
IS used to obtain E*. But it is
transition-state theory that
connects E* to properties of the
reacting molecule at the transition
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A. Electronic structure theory describes
the motions of the electrons and produces
energy surfaces

B. Molecular and chemical dynamics
describes the motions of the atoms within
the molecule and the surrounding solvent

C. Statistical mechanics provides the framework for
studying large collections of molecules and telis us how
to average over positions and velocities to properly
simulate the laboratory distribution of molecules.

Jack Simons, U. Utah http://simons.hec.utah.edu/TheoryPage
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Boltzman transport equation
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Moore’s law of the information age
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SARS-COV-2: 200 million atoms. The
simulations will run on up to 4,000 nodes or
about 250,000 processing cores of Frontera.
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At last — a computer program that
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Primary structure
Polypeptide chain l

Secondary structure

Alpha helix and beta
sheet structures
produced by hydrogen
bonds forming within
the polypeptide
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DeepMind’s AlphaFold 2 algorithm significantly
outperformed other teams at the CASP14 protein-
folding contest — and its previous version’s
performance at the last CASP.
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