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MHD A7 A & L TCTHOHIBRIZ
T

a

R ITT=E

Outer core radius R, = 3.5 x 10°m Rayleigh number Ra ~ 162

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Thermal diffusivity & ~ 5 x 107°m?/sec | Reynolds number Re=VR,/v ~ 0(109)§

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Viscosity v ~ 1 x 10~ "m?/sec Magnetic Reynolds Rm = VR,/n ~ O(10°)
- =
Electrical resistivity —n ~ 2m? /sec Magnetic Prandtl Pm =5 x 10

Mass density p ~ 1% 1O4kg/m3 ........................... et ee ettt

Poloidal magnetic field B = O(107*) T | :

Elsasser number A = B?/2Quqpn ~ O(10)
Flow velocity V ~ O(10*)m/sec
Magnetic energy density / Flow energy density

Sound velocity Vg ~ 0(104) m/sec ) )
B pV 2 2

= / = (Va/V)" ~ 0(10°)
2#0 2

Alfvén velocity Va4 ~ O(1072)m/sec
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Compressible MHD equations
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i -V - (vE) = Vp+jxB+pg+20v X Q4+ u(Vv + §V(V-v)),
0

o = V- Vp—pV v +(y — DEVT + (v — i + (v - )9,

0A o o e s
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with o FitER (Ek) 2= < L7atHE

B=VxA,j=VxB,E=—-vxB+nj,
p=pl,g=—go/r’t,®=2u(e-e—(V-v)*/3).



Iial—yarveETI
_________________________________________

o WIMISEAT
- ALETEIREE O L) . BM5E
- 55O Y
- WD I 7L I L

o BiSAE (MU &Il ER L)
- Witz LU (rigid boundary)
- 1855 X HE 15K T D A
- ot &£ ] 7€



KLy 2y iy S al—yay

¥ 3 a2 b—¥a vy CTHBII I ARk

Kageyama and Sato, 1997, Phys. Rev. E
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Dipole Polarity

L1, Kageyama, Sato, 2002, Science
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The Canadian Global Environmental Multiscale model on the
Yin-Yang grid system

Abdessamad Qaddouri® and Vivian Lee

Meteorological Research Division, Atmospheric Science and Technology Directorate, Environment Canada, Dorval, Québex,
Canada
*Correspondence to: A. Qaddouri, Environment Canada, 2121 Trans-Canada Hwy, Dorval QC H9P 1)3, Canada.

E-mail: Abdessamad.Qaddourié@ec.ge.ca

45 Q. J. R. Meteorol. Soc. (2006), 132, pp. 979-996 doi: 10.1256/qj.05.18

Conservative constraint for a quasi-uniform overset grid on the sphere

By XINDONG PENG'*, FENG XIAO* and KEIKO TAKAHASHI'

' Earth Simulator Center, JAMSTEC, Yokohama, Japan

Y oy . e »
“Tokvo Institute of Technology, Yokohama, Japan
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. On the solution of elliptic problems on overset/Yin-Yang
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Simulation Parameters

T
* Rayleigh number

- Ra=2.0 x 108 (at top)
= 1.5 x 1019 (at bottom)
= 300-1000 x Ra_c
* Prandtl number

e 4096 cores of Earth Simulator

-Pr=1 e 15 TFLOPS (46% of peak performance)
* Magnetic Prandtl number

-Pm=1 "
- Ekman number £ = QQT?,

-E =2.3x 107 [World record]

E = O(10-15) in Earth’s core
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Axial component of vortic Sheet plume convection

Visualized with Armada developed by N. Ohno



Sheet Plume Convection
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Sheet Plume Convection in Water Experiment

W N Hemispherical shell convection
¢ experiments by Sumita and Olson
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Dynamo Mechanism




i 7D R D Stretch =154 ik

%—E;:VX(VXB)

V-B=20

MR DRNIEZANDED D

07
O

Stretch-Twist-FoldiBf2
Stretchidtboh > oo ToD Twist & Fold DI1BFIEHNANEH,




TREm EDve (FAtD IR ST)




iR INITAD) D't

t=180

» = MR« IV —LIRD X}
* AR DTN DIZHL

t=430

eKageyama, Miyagoshi, Sato, 2008, Nature
eMiyagoshi, Kageyama, Sato, 2010, Nature
eMiyagoshi, Kageyama, Sato, 2011, Phys. Plasmas



> — b 7OV — 2 LR

’ '
FYYEY Yy y Y

'ii"(,ol

"JJ',JA-"

B |




Magnetic field lines (pink)

Stretching by the inner sheet-like plumes
and the outer zonal flow.
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Necessity of middleware

* When we have multiple VR visualization
programs to be run in CAVE...
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315 JSST Annual Conference

JSST 2012

International Conference
on Simulation Technology

Sep. 27-28, 2012
Port Island, Kobe, Japan

Integrated Research Center, Kobe Univ.
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The purpose of this conference is to disseminate progress in the state-of-the-art of
simulation methods and to report applications in natural & social sciences.

JSST 2012 is held at Port Island, Kobe, Japan, where the supercomputer "K computer"
(ranked first of TOP500 supercomputers in Jun. & Nov. 2011) is located.

May 16 Submission of extended abstract Technical tour: K Computer

June 27 Notification of acceptance The number of participants is limited... Register EARLY!

August 6 Submission of full paper

M.:!

Financial support is available for international participants.
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Technical Tour

Technical Tour

Technical tour to K Computer

Date: Thursday, September 27, 2012
Time: 1:30 p.m. - 2:30 p.m.



