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We carry out high-resolution numerical calculations of the solar global convection including the
near surface layer (> 0.98R¯) with the reduced speed of sound technique (RSST). The solar
convection zone is filled with the turbulence of the thermal convection. This turbulent has an
essential role on transport of the energy and the momentum and also on the generation of the
magnetic field. There is a difficulty in the numerical calculation in the convection zone. The speed
of sound is much faster than the speed of convection. An explicit method with CFL condition
limits the time step to be small. The anelastic approximation is a solution to make the time step
larger. In the approximation, the speed of sound is assumed to be infinite and the propagation
of the sound wave is not solved. Then the time step can be larger. The anelastic approximation,
however, has two problems in the solar global convection. One problem is the inaccessibility to the
near surface layer. In the near surface layer, the speed of sound is similar to the convection velocity
and the anelastic approximation is invalid there. The second problem is the existence of the elliptic
equation in the spherical system. This requires the global communication in the parallel computing
and the high cost Legendre transformation. This limits the increasing of the resolution. Thus we
adopt another method, the RSST [1]. Compared with the anelastic approximation, the RSST has
two advantages: 1. Good scaling in parallel computing and simple algorithm. 2. Accessibility to
the real solar surface. Thus, our calculation can have the resolution of 720 × 1280× 3072 and the
top boundary can be at r = 0.99R¯. Compared with the previous most resolved model of the
solar convection zone [2], the size of the calculation is five times larger. In the previous model,
the upper boundary is at r = 0.98R¯. In addition we adopt OPAL repository, since the ionization
effect is not negligible in near-surface region. Our calculation can capture supergranulation scale
(10Mm) convection pattern. In the presentation, the detail of our achievement will be shown.
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