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Pre-Main-Sequence Evolution

0.35 M,
35

log(T,q)

-12.11 The positions of T Tauri stars on the H-R diagram. The
f the circles indicate the rate of rotation. Stars with strong emission
nes are indicated by filled circles and weak emission Jline stars are repre-
d by open circles. Theoretical pre-main-sequence evolutionary tracks
“included. (Figure from Bertout, Annu. Rev. Astron. Astrophys.,
51, 1989. Reproduced with permission from the Annual Review of
my and Astrophysics, Volume 27, ©1989 by Annual Reviews Inc.)
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13.1 Evolution on the Main Sequence 485
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Figure 13.1 Main-sequence and post-main-sequence evolutionary tracks
of stars with an initial composition of X = 0.708, Y = 0.272, and Z =
0.020. (Figure from Iben, Annu. Rev. Astron. Astrophys., 5, 571, 1967.
Reproduced with permission from the Annual Review of Astronomy and
Astrophysics, Volume 5, (©1967 by Annual Reviews Inc.)
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Luminosity —

Temperature —

FIGURE 18-3. A schematic diagram of the evolutionary
--ack of a star of one solar mass in the Hertzsprung-Russell
diagram. The events occurring at each numbered point are
‘discussed in the text.
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Fig. 14.11. Evolutionary tracks for population II stars with 0.7 and 0.8 M. A helium
abundance of Y = 0.30 and a heavy element abundance of Z = 10~> was used. On the
main sequence and subgiant branches evolution times since arrival on the zero age main
sequence are given in billions of years. On the red giant branch evolution times from one
arrow to the next are given in millions of years. Also indicated is the instability strip, the
Te;, L domain in which stars start to pulsate (see Chapter 17). From the tip of the
asymptotic giant branch the stars probably evolve through the planetary nebula stage to
become white dwarfs as indicated by the long dashed lines. From Iben (1971).






bohivte aﬁ)ﬁ

Mﬁﬁq‘m&&m%@—mm
starss  (anlrad 3Tar o plarelsy
rebute. become s n»ﬁ.l:a.’wq?()
Mmﬂ;ﬂ‘/fﬂﬂ
Q] wo b o ik 26 o
Mﬂs?fnvt;mlﬁ..@g/oaﬁ-&
fmm’am #

s of A durtls

5379 con, mje /4—% S000 K —» 3%0@0,{'
...Z:]'ﬁ —"m»‘.‘.'-“.'aé COMAAD.

— broodd H b w;nE:Z:Z
DB - ro # lwo 0,1/7,@
DC — no lbnw ol M/

— adnost ol CLO —



I mi#‘z

%o.m H#mcé.afmﬂow Q.
M@Jnf—-iéabnéaﬂ%@c‘
Ca&o M%w@uaw
Q; &JM&&MN%'@

|




%ve_y‘c&s&;o Ma(y‘

m.‘n&zz@gf@)

Qs nuechs cootl 33, wz:.@
Sm U\-ag a .nrdgé :
|v:: 5: ' Z; /



.-..r..rt.-(f{:
I {I .) L}M
ﬁz. Cn/..clj.'n-{ca.zé/

oloes ..
e.écm:m_.jaj
QW



Jo some ﬂn&ﬁwwﬁémﬁ

i ‘i/ﬁ’*’m"t“?



¥ o
# D{fj C rcn- sehaerntec 5-;?%:&)

Aﬁﬂaé.uenémma/zﬂ"ﬁ&?

. & 3
KA aﬁa% Aowe 5&4,&\_? a SO j/m
aiE f{}7 K'J @Wy joressusre o

~ 100 X Mﬁmm g

Wwsn= puobsm  wliloc.,

He more masswe aa%@%aé,
smalbr & o

=T =
—

{%MRMC. =" «LF ~P 3.

ol
R 2 rr® RrT
3
.
. oe T,



f’bﬁa}f&“’f’ (



é) =

W

=

=

©

+« 0.01 4

1+

3

<

(.

1= J

= Earth to the same scale

(radius = 0.0092 R))

0+

T | T T T |
0.2 04 06 08 1.0 1.2 1.4
White dwarf mass (M©)




USNQ parallaz program: directions, results and applications i
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Fig. 1.1. The M, vs V-I color-magnitude diagram for a selection o1 680

stars with (a) published USNO parallaxes (open circles; see text) or (b)

unpublished “ut completed or near!y complcied USNO parallaxes jilled
circles).

n

Fig. 1.1 shows the M, vs VI color-magnitude diagram for a selection of
£10 stars with pablished USNO parallaxes along with 170 of the compieted
or nearly completed stars. The stars with published parallaxes in the figure
were selected for meeting the following criteria: formal mean errorsin M, of
a) < +0.20 f-- the dwaifs, o) < £0.40 for the subdwarfs, and c) £ £0.15
for the degencrates. (Ciants and subgiants are shown, irrespective of the
parallax quality, due %2 the small numbers of such stars.) All points are
plotted with £ 1 m.e. error vars but, due to the scale of the diagram, they
often du not show. .
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