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Brownlee & Cox 1961 M = 1M
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Fig. 5. Evolutionary tracks of three different model suns plotted on a theoretical Hertzsprung-Russell diagram. The tracks

are labeled in millions of years before the main sequence is reached, matching Fig. 4. The letters A, B, C, and D corre-
spond to those at the top of Fig. 4 and to the table of physical properties on page 256.
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Hayashi’s forbidden region = REZEDEIKETLEZE
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Hayashi & Nakano 1963, Prog. Theor. Phys.




Shiv S. Kumar 1963  Ap.). [Z5HEU\ERX 2%
1. ERIZDTRE=
0.07M, for Pop. 1
0.09M, for Pop. 11

“assuming reasonable luminosities for these stars”

2. Brown Dwarf DELIZDUNT BELEERR
HAOAFEETINHEIT HDITHhINSEFEZKROT=,

assuming Teff = constant

IAU Symp. No. 211 “Brown Dwarfs”
2002 Hawaii
Invited talk by Kumar

Late scheduled short talk on HN1963 by M. Tamura
in the Proceedings (2003) short note on HN1963 by TN
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Hayashi & Nakano 1965
Motivated by J. Gaustad 1963 Ap. J.

ZfEHRD opacity
EREDINFEICONTHELELR = free fall
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Fi6. 6.—Temperature-densily diagram for ¢ = 1.0. The heavy lines divide the diagram into the
regions wheie (I) the opacity is produced by ice grains, (IT) the opacity is produced by mineral grains,
(IIT) the opacity is produced by hydrogen, and (IV) the hydrogen becomes dissociated. Light solid
lines show the density at which L¢ = Lz. Dotted lines show where 7 = 1. Dashed line represents the
central density of a polytrope of index 3.
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e.g., tyr=1te <= virial equilibrium
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opaque stage = adiabatic contraction
EEDEILEEZD

HAEZTHDEZEERD index N D Emden f1=&9 5,
2 shell A\ free-fall contraction
hibELIZH TS
A = pressure force / grav. force
DEFEIZE1E
A >1 = bounce
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Dynamical Contraction D22l —i 3>

EkxtFR 30 mesh in the r-direction

without energy transport (opaque): Nakano, Ohyama, Hayashi 1968
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with energy transport :

Narita, Nakano, Hayashi 1970
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e, at n~ 10%m™3 for M =1M:
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