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Note: Here, we prove the long-standing renormalization hyperbolicity conjecture for
golden mean Siegel disks. Stated differently: complex maps with a golden mean rotation
number at their fixed point exhibit self-similarity of their invariant rotational domains

(Siegel disks) whose quantifies are universal - identical for all such maps.

2) D. Gaidashev, M. Yampolsky, Renormalization of almost commuting pairs, Invent.
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Note: Here, we extend renormalization to two-dimensional dissipative maps of the
annulus which are small perturbations of one-dimensional critical circle maps using newly
developed techniques. We demonstrate that a two-dimensional map which lies in the
stable set of the renormalization operator possesses an attractor which is topologically
a circle. We resolve an important conjecture in dynamical systems, that such a circle
is critical: the dynamics on it is topologically, but not smoothly, conjugate to a rigid

rotation.
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Note: It has been shown by M. Lyubich, M. Martens and collaborators that the pe-
riod doubling Cantor sets of strongly dissipative Henon-like maps with different average
Jacobian are not smoothly conjugated. Here, we demonstrate that, surprisingly, in the
extreme case when the maps preserve area, the period doubling Cantor set of area-
preserving maps in the universality class of the renormalization fixed point are smoothly

conjugated.
Additional recent publications relevant to the application which are not peer-reviewed yet:

4) D. Gaidashev, A. Luque, Renormalization and existence of the finite-time blow up so-
lutions for a one-dimensional analogue of the Navier-Stokes equations, e-print: math/DS:
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Note: Here, we use ideas from dynamical systems - those of construction of a-prior:
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bounds - to prove existence of a family of renormalization fixed points, and deduce
existence of real C*([0,T),C*°(R) N L*(R))-solutions to the one-dimensional quasi-

geostrophic equation whose energy and enstrophy become unbounded in finite time.

5) D. Gaidashev, Renormalization and a-priori bounds for Leray self-similar solutions
to the generalized mild Navier-Stokes equations, e-print: math/DS:2203.14648.

Note: Here, we demonstrate that the problem of existence of Leray self-similar blow up
solutions in a generalized mild Navier-Stokes system with the fractional Laplacian can
be stated as a fixed point problem for a ”renormalization” operator. We construct a-
priori bounds in an appropriate weighted LP-space. As a consequence of a-priori bounds,
we prove existence of non-trivial Leray self-similar mild solutions in C*°([0,T), (H*)? N

(LP)Y), k > 0,p > 2, whose (LP)%norm becomes unbounded in finite time.
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