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My research is in the general area of number theory. I use a wide variety of methods
across number theory including sieve methods, the determinant method of Heath-
Brown and Salberger, arithmetic invariant theory, and geometry of numbers. More
recently, I have begun to investigate problems in arithmetic geometry, inspired by the
recent breakthrough of B. Lawrence and A. Venkatesh.

For my thesis I worked largely on extending the p-adic determinant method, a novel
new method in diophantine geometry introduced by Heath-Brown into the setting
of weighted projective varieties, and with this extension I was able to give improve-
ments for power-free values of binary forms [1]. This improvement of the determinant
method uses a significant number of tools from algebraic geometry.

Subsequently, I have worked on problems involving representation of integers by vari-
ous polynomials. In particular, together with C.L. Stewart, we solved a long-standing
conjecture on the density of integers represented by a binary form F of degree at least
three [8]. Our work in this area uses tools from both algebraic and analytic number
theory.

On the more algebraic side, I have worked on counting problems for GL2(Z)-equivalence
classes of binary forms which has applications in counting certain kinds of number
fields. This work is with C. Tsang (see [10] [11]). The influence behind our work in
this area is the seminal work of Bhargava and Shankar, as well as Melanie Wood in
arithmetic invariant theory and geometry of numbers. However, significant technical
innovation and new ideas are needed to achieve progress in our papers. More recently,
I have done work on the negative Pell equations and generalizations to other roots of
unity with Erick Knight.
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