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Plan of my talk

How to make a solar model
Basic equations
Evolution from the initial model to the present Sun
Internal structure of the Sun

Helioseismology (‘Measuring’ solar internal structure
via observed frequencies of Solar oscillations.)

Solar 5-mininute oscillations
Difference between the inferred structure (run of the
sound speed) and solar models
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How to makea solar model

Spherical symmetric and Hydrostatic equilibrium:
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Energy transport: Radiation or Convection
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Energy conservation:
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Nuclear reactions (

7 8

K)
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Black boxes for a modelbuilder

a

Radiative opacity :

b
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We depend on OPAL opacity
tables, which give � as a func-
tion of

� 	�
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for a given chem-
ical composition of the gas.
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Nuclear reaction rates:
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We use some tables which list formulas
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sut o q v w .
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Initial model to the presentSun

Initial model: � � � b�� � ��� b y � �

g$�� and

$ �A are homogeneous.

� * b y M

, No nuclear reaction;

��� � �. � � �

The exact condition of the initial model is not important
for the structure of the present Sun.

A few hundred models are
computed with sufficiently
small

� #

from the initial
model to the present Sun.

The age of the present Sun is�� ��� b y �

yr.
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Inter nal structureof the Sun
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Brun et al.(1999)
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Velocity field on the surfaceof the Sun
Single Dopplergram

(30-MAR-96  19:54:00)
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Solar and Heliospheric Observatory (SOHO) spacecraftHelioseismology and Solar Models – p.8/12



Fourier decomposition
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A superposition of millions
of normal modes of os-
cillation (resonating sound
waves) of the Sun.
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Inversion; fr equencies ¬ ­ ® ¯

(Christensen-Dalsgaard 2002)
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Differ encebetween Sunand Model
Sun � model (Brun et al.1999)
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Spherical symmetry
Hydrostatic relation

Couvidat, Turck-Chiéze, & Kosovichev (2003)
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Seismicmodel

b ¹
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+
3.5% increase of
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Seismic model
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