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Mass-Luminosity relation

o peT;® — Loc pd ™ MO R

® Krammers’ opacity: n=1,5s = 3.5 — Lo pl>M>PR™%°
® Thomson opacity: n=0,s=0-— Lo piM?

4 )

The young sun is faint or bright?

» Nuclear reaction (p-p chain) change molecular weight in the core

—1
5 3
Lhe = [ZXC + Z] where X. = My /M at the core
Young sun: g . = [iXO’C + ﬂ ) where Xy . = 0.75 LO 140 ¢ 7.5
5 3 1 _— ) ( ’ ) — 0.75
Present sun: Uo,c = [4X@,c 4 4} where X¢ . = 0.70 L@ Mo,
» The solar wind may change the total mass of the sun:
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Magnetic Reconnection
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Fig. 11 Distributions of CME mass and kinetic energy of all CMEs for which mass and speed
measurements were possible. The average (Ave) and median (Med) values of the distributions are shown on

fhe plos Gopalswamy+ 2009
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Solar Maximum:
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