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B H : Derived equivalences applied in algebraic K-groups of rings

% : In this talk we shall first present methods to construct both derived equivalences of algebras
and recollements of derived module categories. We then apply these methods to studying algebraic
K-theory of rings. Especially we obtain reduction formulas for higher algebraic K-groups of rings,
including matrix subrings and the endomorphism rings of modules, from both derived equivalences
and recollements of derived module categories.
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#UE: Reduced norms and field arithmetic

fH%E: The reduced norm map for central simple algebras is a generalization of the determinant map
for matrices. Studies of the kernel and the image of reduce norm maps often have close relations with
K-theory and arithmetic of fields. In this talk we discuss some results about reduced norms over some
fields with special arithmetic properties. This is based on joint works with Zhengyao Wu and Yisheng
Tian.
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@UE : K-theory, prorepresentable functors and algebraic cycles
%2 In 1970s, for X a smooth projective surface, Bloch used K-theory to understand the structure of

Chow group CH?(X) = (Z*(X))/(Z2,,(X)). Bloch observed that the functor CH? of formal completion
of CHQ(X ) is not a prorepresentable functor in general. This motivated him to make the well-known
conjecture which predicted that, for X a smooth projective surface with trivial geometric genus, the
Albanese map CHj (X) — Alb(X) is an isomorphism. This conjecture is closely related with a famous
example of Mumford and still remains open, though lt\ had been intensively studied.

Following Bloch’s idea, we investigate the functor Z? of formal completion of algebraic cycles group

ZP(X) and verify that, for any d-dimensional smooth projective variety, the following holds:



(1) when p =1, the functor 7' is both a prorepresentable functor and a deformation functor;

(2) when 2 < p < d, the functor 7P is neither a prorepresentable functor nor a deformation functor.
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BH : Mahler Measure of Q-curves and K» of elliptic curves

% : We extend Boyd’s conjecture on the Mahler measure of 2-variable polynomials to several fam-
ilies of polynomials with coefficients in real quadratic fields. This includes Deninger’s family and
Hesse’s family. In order to attack these conjectures, we develop an algorithm which finds Q-curves
parametrised by modular units. We give a list of non-CM Q-curves related to cusp forms of level less
than 200 and having quadratic Fourier coefficients. Using our algorithm, we prove our conjecture on
the Mahler measure for several polynomials in these families, corresponding to newforms of level 24,
40 and 56.

We also construct families of elliptic curves E over real cubic and quartic fields with 3 and 4
integral elements in the Ky group of E respectively. These fields are non-abelian in many families.
We prove that these elements are in general linearly independent. We give tempered models of two
families when the fields are simplest cubic fields and simplest quartic fields respectively. We conjecture
the Mahler measure of these families are linear combinations of L-functions of newforms of weight 2
and prove one example in each family using our algorithm.

(joint works with Francois Brunault, Wang Haixu and Francois Brunault, Rob de Jeu, Fernando
Rodriguez Villegas)
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M H : Mahler measures and Beilinson’s conjecture for elliptic curves over quadratic fields

filiZL: By a formula of Villegas, the Mahler measures of Py(x,y) = x+1/x+y-+1/y-+k can be written
as Kronecker-Eisenstein series. We systematically derive 30 new identities linking the Mahler measures
of Py to L-values of modular forms. Guided by Beilinson’s conjecture for K5 of elliptic curves, we also
prove 5 identities linking L-values of elliptic curves over real quadratic fields to Beilinson regulators
which are 2 x 2 determinants of Mahler measures.
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