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Selection of models

Model Age R L Opacity  Surface  Surface Other changes
(Gyr) (10"%em) (10** ergs™1) tables opacity  comp. (see caption)

[S; d.02¢] 4.60 6.9599 3.846 OPAL92 Kur91 GN93 -

[S™; d.30¢] 4.60 6.9599 3.846 OPALY6  Alex94 GNO3 Updated Model S

[Age; d.06¢] 4.57 6.9599 3.846 OPAL92  Kur91 GN93 -

[Rs:; d.05¢] 4.60 6.95508 3.846 OPAL92 Kur91 GN93 -

[Le; d.41c] 4.60 6.9599 3.828 OPAL92 Kur91 GN93 -

[Liv05; d.40c] 4.60 6.9599 3.846 OPAL92  Kur91 GN93 EOS Liv05

[Ope. 7.0; d.15¢] 4.60 6.9599 3.846 OPAL92 Kur91 GN93 Local dlogx

[Opec. 6.5; d.16¢] 4.60 6.9599 3.846 OPAL92 Kur91 GN93 Local dlog x

[OPAL96; d.07¢] 4.60 6.9599 3.846 OPAL9  Kur91 GN93 -

[Surf. opac.; d.35c] 4.60 6.9599 3.846 OPAL96  Fer05 GNO93 Surf. opac.

[GS98; d.37¢] 4.60 6.9599 3.846 OPALY6 Fer05 G598 -

[OP05; d.36¢] 4.60 6.9599 3.846 OPO05 Fer05 GS98 -

[CM; d.24c] 4.60 6.9599 3.846 OPALY92  Kur9l GNO3 CM conv.

[Adelbl11; d.34¢] 4.60 6.9599 3.846 OPAL92 Kur9l GN93  EnGen. Adelberger

INACRE; d.39¢] 4.60 6.9599 3.846 OPAL92  Kur9l GN93 EnGen. NACRE

PHe eql.; d.02c_eq] | 4.60 6.9599 3.846 OPAL92 Kur91 GN93 *He nucl. eql.

[No el.sern; d.20c] 4.60 6.9599 3.846 OPALY92  Kur9l GNO3 no electr. screen.

[De; d.17¢] 4.60 6.9599 3.846 OPAL92  Kur9l GNO93 Change diff.

[DVe; d.18¢] 4.60 6.9599 3.846 OPALY92  Kur9l GNO3 Change diff., settl.

No diff.; 03¢] 4.60 6.9599 3.846 OPALY96  Alex94 GNO93 No diffusion

[AGSO05; d.21¢] 4.60 6.9599 3.846 OPAL96  Fer05 AGS05 -

[AGSS09; d.22¢] 4.60 6.9599 3.846 OPALY6 Fer05 AGS509 -

17bi.d.o0s.83 4.60 6.9599 3.846 OPAL92  Kur91 GN93 Smoothed undersh.

ek16.d.598c 4.60 6.9599 3.846 OPAL96  Fer05 AGSS09 Adjust. opac.




Selection of models

Model Age R L Opacity  Surface  Surface Other changes
(Gyr) (10"em)  (10%ergs™') tables opacity  comp. (see caption)

[S; d.02¢] 4.60 6.9599 3.846 OPAL92  Kur9l GN93 -

[S7; d.30¢] 4.60 6.9599 3.846 OPAL96  Alex94 GN93 Updated Model S

[Age; d.06¢] 4.57 6.9599 3.846 OPAL92  Kur9l GN93 -

[Rs; d.05¢] 4.60 6.95508 3.846 OPAL92  Kur9l GN93 -

[Ls; d.41¢] 4.60 6.9599 3.828 OPAL92  Kur9l GN93 -

[Liv05; d.40c] 4.60 6.9599 3.846 OPAL92  Kur9l GN93 EOS Liv05

[Ope. 7.0; d.15¢] 4.60 6.9599 3.846 OPAL92  Kur9l GN93 Local dlogk

[Ope. 6.5; d.16¢] 4.60 6.9599 3.846 OPAL92  Kur9l GN93 Local dlogk

[OPAL96; d.07¢] 4.60 6.9599 3.846 OPAL96  Kur9l GNO93 -

[Surf. opac.; d.35¢] 4.60 6.9599 3.846 OPAL96  Fer05 GN93 Surf. opac.

[GS98; d.37¢] 4.60 6.9599 3.846 OPAL96 Fer05 G598 -

[OP05; d.36¢] 4.60 6.9599 3.846 OP05 Fer05 G598 -

[CM; d.24c] 4.60 6.9599 3.846 OPAL92  Kur9l GNO93 CM conv.

[Adelbl1; d.34c] 4.60 6.9599 3.846 OPAL92  Kur9l GNO93 EnGen. Adelberger

[NACRE; d.39c] 4.60 6.9599 3.846 OPAL92  Kur9l GNO93 EnGen. NACRE

[*He eql.; d.02c_eq] | 4.60 6.9599 3.846 OPAL92  Kur91l GN93 3He nuecl. eql.

[No el.scrn; d.20c] 4.60 6.9599 3.846 OPAL92  Kur9l GNO93 no electr. screen.

[De; d.17¢] 4.60 6.9599 3.846 OPAL92  Kur9l GNO93 Change diff.

[DVe; d.18¢] 4.60 6.9599 3.846 OPAL92  Kur9l GNO93 Change diff., settl.

[No diff.; 03c] 4.60 6.9599 3.846 OPAL96  Alex94 GNO93 No diffusion

[AGS05; d.21¢] 4.60 6.9599 3.846 OPAL96 Fer05 AGS05 -

[AGSS09; d.22¢] 4.60 6.9599 3.846 OPAL96 Fer05 AGSS09 -

17bi.d.os.83 4.60 6.9599 3.846 OPAL92  Kur9l GNO93 Smoothed undersh.

ek16.d.598c 4.60 6.9599 3.846 OPAL9G  Fer05 AGSS09 Adjust. opac.

http://astro.phys.au.dk/~jcd/ASTEC results/



Small frequency separations
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Low-degree helioseismology
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Elsworth et al. (1990; Nature 347, 536)



Neutrinos and low-degree
helioseismology
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Revising solar composition

AGRY9  GNI93  GHY8 AGSO5 AGSS09 C11
C 8.56 8.55 8.52 8.39 8.43 8.50
N 8.05 7.97 7.92 7.78 7.83 7.86
O 8.93 8.87 3.83 8.66 8.69 8.76
Ne 8.09 8.07 8.08 7.84 7.93 8.05
Na 6.33 6.33 6.33 6.17 6.24 0.29
Mg 7.58 7.58 7.58 7.53 7.60 7.54
Al 6.47 6.47 6.47 6.37 6.45 0.46
Si 7.55 7.55 7.55 7.51 7.51 7.53
Fe 7.67 7.51 7.50 7.45 7.50 7.52
Zs/Xs | 0.0275  0.0245 0.0231  0.0165 0.0181  0.0209




Fitting 0v,;
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Dependence of doz flt on phy5|cs
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Dependence of 1y, fit on physics
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Dependence d;, fit on physics
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Dependence d;, fit on physics
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Dependence 1y, fit on physics
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Dependence 1y, fit on physics
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Model differences

Effect of changed composition

d AGSS09 — GN93
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Mcodel differences

Effect of no diffusion
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g-mode asymptotics
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Period spacings, | = 1, Model S
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Period spacings, [ = 1
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Origin of differences in period spacings
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Origin of differences in period spacings
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Effect of no electron screening
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Effect of no electron screening

Model differences
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6, 5(7)/H(Toea)

Effect of changed composition
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Model differences

Effect of changed composition
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