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14:05 ~ 14:35
O Adrean Webb (X - B5kfff) , Natasha Flyer (NCAR), Baylor Fox-Kemper (Brown Univ.)
A Meshless Approach to Spectral Wave Modeling

Ocean surface gravity waves are an important component of the atmospheric and oceanic boundary layer and
the inclusion of such in a global climate model (GCM) can reduce model biases and improve air-sea interactions.
However long climate runs with existing spectral wave models are computationally expensive and grid resolutions
tend to be low. Here, we will present a meshless prototype that uses RBF-generated finite differences to solve
the wave action balance equation in a coupled 2D spatial and 1D directional domain. The prototype is an order
of magnitude more accurate than existing models (with computational domains an order of magnitude larger)

and shows promise as a new numerical approach to global ocean wave modeling.

14:45 ~ 15:15

KH ¥ (JEX-I)

SETERLIE TR D SEE AR

AW OB TN CIE, SN E TEHBICETE T 2 RIROIFIEE OB 2 BEL L T E 7208, FET
DRI, BAEDSEE IS LB L 22 WIERERML O RED S O, BREEDS T 2 %, AFRETIE, Wik
FEHT VTN 2 TSN T O IFRIERAL 2 M 2 2 K 9 12T 27D DIRICDOVTHE R S,



15:15 ~ 15:45
Mohamed Abdelhamid Hamdi (ERX - §ifEi)

Nonlinear helicon waves in the fully generalized MHD model

Helicon waves are a kind of whistler waves, which are low frequency (compared with the electron- cyclotron
frequency) right-hand circularly polarized electromagnetic excitations, propagate along the ambient magnetic
field direction. The linear theory of helicon waves has been developed in great detail for a specific frequency
range much lower than electron-cyclotron frequency and much higher than the ion-cyclotron frequency, which

the ions are considered immobile.

In this work, we have derived a complete nonlinear theory for the first time for helicon waves in fully generalized
magnetohydrodynamics (extended MHD). The extended MHD is a fluid-mechanical model that incorporates
two-fluid effects i.e. Hall drift and electron inertia. The theory provides a sys- tematic and rigorous method
based on the Hamiltonian structure of the extended MHD, for deriving fully nonlinear wave solutions; explicit
solutions have been worked out in cylindrical coordinates. This nonlinear theory enabled us to elucidate an
intrinsic multi-scale property embodied by the combination of dispersive effect and nonlinearity. Interestingly,
we found that at frequencies less than the ion-cyclotron frequency or a relatively high density, the TG mode
chooses a different partner, which is the ion-cyclotron slow wave. Moreover, our nonlinear theory is capable
of describing a broad range of parameter space and is enabled waves with arbitrary amplitudes to propagate.

Moreover, we proposed an elegant method to control the wave energy partition based on system helicities.

15:55 ~ 16:25
O Langthjem Mikael (IU¢XK-TI), HFEH B&E (RILX - RERIZEH)
On localized acoustic modes in a pipe-cavity system

(17 - XY ETABIATLATOREZTEET—RICET ZHAK)
We are concerned with the existence of trapped acoustic modes in a cylindrical cavity (expansion chamber)
connected withh two semi-infinite pipes. For a shallow cavity (i.e. with a radius just slightly lager than that
of the two connected pipes) we show analytically that (a) a trapped mode exists at a frequency just above the
cutoff frequency for the cavity and (b) a so-called embedded trapped mode exists as well, at a frequency between
the cutoff frequencies for the cavity and the pipes. For less shallow cavities, we show numerical evidence that
several embedded trapped modes come into play. We end the presentation with a discussion of the possible

interaction between an unstable shear layer and the trapped acoustic modes.
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Mathematical Theories on the Capillary Action in Historical Study

We discuss the essential concept in a study of the mathematical physics by Laplace, Gauss and Poisson who
contribute to the mathematical theories of capillary action. They deduce the equations of the capillary surface in
equilibrium, basing on the essential concepts including two special constants, molecular attraction and repulsive
force due to the continuum theory. Laplace, as a trailblazer, proposes his theory of principle curvature, Gauss
discusses the preceding theory from geometric analysis, and Poisson emphasizes, variation of density and other
factors of capillarity, admitting Laplace * formula on the base of wide background. =~ We discuss also the two
constants K and H of Laplace, ¢ and ¥ of Gauss, F and H of Poisson, which are used to make their equations

standing on the essential conceptions.
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