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Effective Ratner’'s Theorem and its applications
YANG, Lei (Sichuan University)

Ratner's Theorem (1990’s) completely solves Raghunathan’s famous
conjectures about the orbit closure and measure rigidity of the actions of unipotent
subgroups on homongeneous spaces. This seminal work has many important
applications to number theory (due to Dani and Margulis’s fundamental works in
1980’s on the connections between number theory and homogeneous dynamics)
and its deep ideas have influenced several Fields medalists from dynamics.

Ratner's Theorem predicts that every unipotent orbit will tend to be
equidistributed in a homogeneous subspace, but it doesn't tell the speed of
convergence, which is a longstanding open problem in general and any result in this
direction is called an effective Ratner's Theorem. The study of this topic will have



further impact in number theory and has attracted many top experts including
Einsiedler-Margulis-Venkates, Green-Tao, Lindenstrauss-Margulis, Strombergsson,
etc. In a recent ongoing work, Dr. Lei Yang (joint with Allen, Beresnevich, Chow and
Velani) establish an effective Ratner’'s theorem for unipotent orbits in the moduli
space of 3-dimensional unimodular lattices, and prove that a strengthened
Littlewood’s conjecture holds for almost every point on a planar straight line
(satisfying a natural Diophantine condition). Their new dynamical method might
contain some insights for general Effective Ratner’'s Theorem.

On Dec. 21 (15:00-16:00), Dr. YANG, Lei will share with you his understanding,
opinion and insights on the connections between homogenous dynamics and
number theory, Ratner’s Theorem and its effective distribution results.



