Section 8.
Low mass stars and white dwarfs

8.1 Evolution of low mass stars




Let’s understand these questions
with the words of physics

® \Why are stars so luminous?

® \Why do stars show L ~ M4?

® \Why do stars evolve?

® \Why does the destiny of stars depend on the mass?
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1 Msun (HR diagram)
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What about lower mass stars?

What is the minimum mass of the stars?




Brown Dwarf Gliese 229B
Rl .

Palomar Observatory Hubble Space Telescope
Discovery Image Wide Field Planetary Camera 2
October 27, 1994 November 17, 1995

PRC95-48 - ST Scl OPO - November 29, 1995
T. Nakajima and S. Kulkarni (CalTech), S. Durrance and D. Golimowski (JHU), NASA
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Cat’s eye nebula
(J.P. Harrington and K.J. Borkowski, ana NASA



Helix nebula
(NASA, ESA, and C.R. O'Dell)



Mass-radius relation for white dwarfs
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More massive white dwarfs are smaller
Opposite to the main sequence stars




Assignment 3/ L 7iv— N ERRE 3

Typical mass scale in the Universe can be expressed by fundamental constants.
Under a simple one-zone approximation,
show the following two relations and calculate the masses.

(3a) the lowest mass for main sequence mass
M ~ O(1) x (mp/me)3/4 (a/a)3/2 my

(3b) Chandrasekhar mass
M~ O(1) x ag3/2 mp
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(3a) KRS C I EDR/NEE
M ~ O(1) x (mp/me)3/4 (a/ag)3/2 mp
Bb) Fr Y RSEH—ILEE
M~ O(1) x ag3/2 mp




ummary: Low mass stars and white dwarfs

Low mass stars
® Maximum temperature to reach
® M < 0.08 Msun: cannot reach H burning => brown dwarfs

White dwarfs

ported by electron degeneracy pressure




