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#H : Criticality of Schr¥"odinger operators for relativistic stable processes
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#8H : Spread rate of branching Brownian motions
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#EH : On global regime of beta ensembles
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Modal p-calculus, the logic established by adding (non-first-order) least and greatest fixpoint operators to the modal logic, has attracted
great interests from computer science and mathematical logic. It is natural to classify the formulas of modal p-calculus by the number of
alternating blocks of fixpoint operators. Such a classification is called alternation hierarchy. In this talk, we will introduce three kinds of
alternation hierarchy of modal p-calculus, namely simple, Emerson-Lei and Niwinski ones, and briefly review the results on the strictness of

these alternation hierarchies.
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#EH : Spacelike manifolds and the intrinsic mean curvature flow

BE

Geometric flows play import roles in solving some geometry and topology problems.Mean curvature flow, as an example of a geometric
flow of hypersurfaces in a Riemannian manifold, was introduced by G. Huisken in 1984. In 1989, it was also used to study the spacelike
hypersurfaces in Lorentzian manifolds by K. Ecker and G. Huisken. In this talk, we will intrinsically generalized spacelike hypersurfaces to
spacelike manifolds, before defining the intrinsic mean curvature flow on closed spacelike manfolds. And we will give some results about the
hyperbolic structures and the Euler Characteristics numbers on certain closed spacelike manifolds.
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#H : The two-dimensional quasi-geostrophic equations with fractional dissipation in the subcritical range

ICABF I —oBERESE5 E #MECD\WTmm

2018.1.23 (K) | E=F—

Mftz=7— (15:00--16:30 (=15 : FHR305]



BLRXEREFITERE(1)
BEE . B CE K (RIERFAZREFHAIN)

BIEE [ LH ORE K GRAtKRFEAFHRIEZHFR)
R : BRE LT/ (-2 X7 MREZDRENLERICDNT

BIEE ) B K (RACKFAFFIEFHFTH)
BiEE MR K K (RACKFAZREFHATM)

BB : BV — RECATZER]
BATIr—oBEREIIE5 E

2018.1.26 (&) | E=+—

O>wvot=7F—(16:00--17:00 (&35 : &FAER1201] )

WERE . A B K RILKFAFER BFEHIRRD)

#EH : Models of Peano arithmetic as integer parts of recursively saturated real closed fields
HERE WM B K. (FEIERZEKRER BFEHAFTRD

R : 2 BEDETILICDNT

Oy otz —DBERIEZSE5 £

2018.1.29 (B) | &=F—
BmT =7 —(13:30-- (&35 : &FAHRS801]

HiEE .

13:30-13:50 JII# B K (RALRFAFBIEZMAFR)
13:50-14:10 FILAER K GRIEAFAFBIZFHATR)
14:10-14:30 #BIFEN K RIEKRZEARFRIBZATRD
14:30-14:50 Tift A K (RICKZAFHRIEFHATR
BE : BRERSOTFITRE

(FFEEEER A, BERE 1 50 CERISESDDET209)
BRIMEREIES

BYGmTIS—oBREIE5 U

2018.1.30 (X) | ©ZF—
itz =7 — (15:00--16:30 [&=35 : #8F4R305]

ELRXRRSTFITEE(2)
HBIRE . A M K GRIEKZEXRZRIEFHARR)
®EH : Branched standard spine_tdDS-stableZEBDHERK

BiEE =2k K (RACKFAFREFHATM)
BB : S Y LBFRERICEITD/I - XFT > bRy FHOERER(CDNT

BEE A B K (RIEKFAZREFHAITH)
R : BAEAOL > bOZEMICH T D RASRTEN b IR

MIEE =R IR K (RIERFARZEREZAFTR)
BT —0ERIIE5 U

T980-8578 fhaHhHFEERETHESGE3S TEL:022-795-6401 FAX:022-795-6400
E-MAIL :math-office@math.tohoku.ac. jp
© 2006-2014, Mathematical Institute, Tohoku University. All Rights Reserved.

3/3



The two-dimensional quasi-geostrophic equations
with fractional dissipation in the subcritical range

Reinhard Farwig
Technische Universitdat Darmstadt, Germany
farwig@mathematik.tu-darmstadt.de

The quasi-geostrophic equation is a nonlinear partial differential equation in
geophysical fluid dynamics modeling flow in a rapidly rotating system in the
limit of small Ekman and Rossby numbers. The active scalar 6 represents
the potential temperature evolving on the two-dimensional boundary R? of
a rotating half space and satisfies the equation

0, +u-VO+ (—A)°0 = F(z,t,0). (1)

Here u denotes the fluid velocity and is determined by € through uw =
(u1,uz) = (—R20,R10) with the Riesz operators R, R;. Instead of the clas-
sical diffusion term —A also a fractional dissipation (—A)%*0 with 0 < a <1
is considered. Whereas the case o = 1 corresponds to the two-dimensional
Navier-Stokes system, the so-called critical case a = % corresponds to the
3D case.

In this lecture series we focus on the subcritical range in which % <a<l
Given an initial value % we discuss classical tools in the periodic setting T?
and the whole space R? to study items such as existence, uniqueness and
decay of solutions as t — oo. Our main aim is to prove the existence of a
global compact attractor of finite Hausdorff dimension for the whole space
case. A new problem in the case R? is the lack of a damping term due to any
suitable Poincaré inequality and to get exponential decay of solutions. To
circumvent this problem we introduce a weak nonlocal damping term in the
autonomous case, whereas in the nonautonomous case a structure condition
on the right hand side F'(z,t,0) is sufficient.
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