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The Standard Solar Model
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How do we know about the Sun?
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(1) % R i (chemical reaction)
2H+ 0O - H,O+E
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(gravitational contraction)
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A% 3% TR (thermal nuclear fusion)
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Sir Arthur S. Eddington
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Coulomb barrier for charged-particle reactions
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The Energy Window for Nuclear
Reactions

® The charged-particle reactions In stars
depends on both the probability for
penetrating the Coulomb barrier and the
possibility of having a particle of high energy.

Gamow
Window

— Energy —
The Gamow window for charged-particle reactions



2. HEA K (H burning)

41H - ‘He + e"+E + v,

E=(@4m,-m,,)c?
~4 x 10 erg
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1 He nucleus
(2 protons +
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(V) F - L -F4& (proton-proton chain)

For stars withM < 1.1M,
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(2) X R ASEER (CNO cycle)

For stars with M > 1.1M
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® HeA K (BoR L)
T>108 K
34He —» 12C +y

@ 4He + *He - %Be
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A fa ¥ ##%-F (Solar Neutrinos)
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H+1H 2> ?H+e"+ v,
H+H+e 2> 2H+ v,
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Spectrum of Solar Neutrinos
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Super-Kamiokande Neutrino Image of neutrinos from the
Observotary in Japan Sun, taken by the Super-

Kamiokande detector.
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(The Solar Neutrino Problem)
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(Model-Sun)/Sun
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3. #1745 (Physical State)
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® {4 F 4.4k (Degenerate Gas)
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Experiment on Degeneracy
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(2) 7 5T #1 (Hydrostatic Equilibrium)
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g2 2 A2A (Stellar Model)
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Helioseismology (B E %)

The science studying wave oscillations in
the Sun.

Perturbations in the convective regions
generate waves.

On the Sun's surface, the waves appear as
up and down oscillations of the gases with
amplitudes of several kms and periods of 5
- 10 minutes.

The oscillations can be observed as
Doppler shifts of spectrum lines.



Helioseismology

Veloclty {km/s)

Computer generated oscillations Velocity picture of the Sun
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