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Turbulence generates acoustic noise.
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Acoustic waves propagate in the Sun.
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Only the waves resonating the cavity
survive as eigenoscillations.
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1. oscillation pattern:
spherical harmonic analysis

2. FT --> frequency analysis
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frequency of acoustic mode

sound speed / cavity size
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Evolutionary Solar Model

Constraints:

Present mass of the Sun : time independent
Present radius of the Sun : treatment of convection
Present luminosity of the Sun : dependent on initial
abundance

Present age of the Sun

Chemical abundances in the photosphere (Z/X)

Assumption : standard evolution
Parameters : mixing length, initial helium abundance
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Seismic Solar Model

Constraints:

Seismically determined sound speed

Seismically determined depth of the convection zone
Mass, radius, luminosity of the Sun : shapshot
Chemical abundances in the photosphere (Z/X)

Snapshot : No need to follow stellar evolution

X(r) : obtained as a solution
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Branch 1
(85 percent)

5

Branch 2
(15 percent)
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Branch 3
(0.01 percent)
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Impact of the new

solar abundances
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low metalicity

low opacity

low central temperature

low 8B neutrino flux
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Summary

0 Helioseismology provides us a new
eye to see the invisible interior of the
Sun.

Seismic solar models can be made as
a shapshot model without following
stellar evolution.

Newly revised solar abundances
breaks harmony with helioseismology.
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BiSON Power Spectrum
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Summer 1991 Direct Power Spectrum, Duty Cycle : 58%
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Summer 1991 Gap Filled Power Spectrum, Duty Cycle : 88%
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Watanabe(2001)

This work
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