eLS|%

Development of a particle-
based parallel code for
mantle convection with the
variable inertia method

Takayuki Saitoh (ELSI/Titech)

Collaborators:

Natsuki Hosono (JAMSTEC), Kosuke Takeyama (JSOL),
Satoko Yamamoto (RIKEN), Daisuke Namekata (AICS RIKEN),
Junichiro Makino (Kobe Univ./AICS RIKEN),

Takaaki Takeda (VASA Entertainment/NAQOJ)



Toward global Earth
simulation from GI
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Mantle Convection eq. eS| %
+ EiEr5tER

L dv_ o, P—Ps
prPar = A e Vet Vel

Inertia=0 Buoyancy = Viscosity
o WERDITEDRETER
— (&) KRIRRITH R Er > KBS x Bil5ETE
— (B&/1 )L VREMFEZ DS > 22 (el 1

L —=>3>
A% ?
JEFE(CE UUY CFL 44 (M~1016)




Solution: ELSIOG
Reduced Sound Speed Technlqu
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Variable Inertia Method &| o
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Non-dimensional ELSN @iy
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Convection (Ra=10°~)
with VIM
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Convection (Ra=10~) £| gjoa
with VIM -
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VIM++

« FDPS (Jii5lfI+%R> =3 —>=
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- VIM %Z FDPS Til:%5l{k

User program FDPS
Definition of particle » Template library
— Domain
Definition of interaction p-| decomposition
— Exchange
particles
Main routine — Calculation of
— Initialize interaction
— Initial condition — Etc.
— Main loop
Domain decomposition < )
— Exchange particles < »
— Calculation of
interaction <« >
— Time integration

Fig. 1. Basic concept of FDPS. The user program gives the definitions of
particle and interaction to FDPS, and calls FDPS APIs. (Color online)
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Blankenbach test
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Blankenbach “Long” eL S|

Ra = 104
Ra,, = 104
£= i0824,x=1 §=102%,X=40
Variable viscosity (10004g) |  constant viscosity
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Blankenbach “Ring”
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Ra=105, £=1022, x =40 N~130000
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