The Deaths of Stars
% B F’l@@d

<04My)EE

“FE (04t08My) 152 gti I

o [RETEIATFLAVEIE - HAG-<fpE 752
K T RELRPIS ol 6 8 K Iutis= sy
Bl ﬁ‘, ~~Jie - carbon-0xygen core

o R D> BRI - Ry
AT S IR - A5
asymptotic giant branch (AGB) star

o - 8 ]’ﬁﬁ\ﬂﬁ@?ﬁ! Y AGB - F A ] E
FEEGE AR E 100

* AGB Vi » BZRAY ET’L%EI K (supergiant)

i FE (04t08My) EEE BLE III

* Triple-alpha process %0k % L (e.g., PP
chain rate oc T#; triple- & oc T49), [ TR | ﬁ,'J
~ B AN > -
helium shell flash (cf 1/ {7 4%~ helium flash)
-> thermal pulses

¢ TR IR R - e
="M £ (recombine) » Frilsk =" > U Bt
PSR CTpsk =7 %’Eﬁﬁ’?‘%i’“@ﬁﬁﬂﬁéﬁ 4 ‘h’j
@m@ww%ﬁowgﬁﬁggﬁ%gﬁﬁ

*ﬁ?ﬁ][ﬁ'%%‘ CUEFESN > RS EL S BT 5
(planetary nebula) > HR q‘%ﬂlf[ﬁjg ZE)

“EE (04t108My ) EEBLE
\Hydrogensheufum

Flanetary

Core helium Asymptotic

giant branch

Luminasity (L o)

16,000 10,000 5000 3000 16,000 10,000 6000 3000
- Surface temperature (K) -~ Surface
a b €

]

16,000 10,000 6000 000
= Surface P K}

1K)

2 asionin

Hydrogen-fusing
shell

.+Carbon—oxygen

core

/ Helium-fusing
~"~Earth’s orbit shell

108 -
Tracllzs
- Trac
I I TrackC
? 102 -
g Pl
E
Shog s
107
1,000,000300,000 100,000 30,000 10,000
—<— Surface temperature (K)

L]



o [RETEIY B pu9t R SR BUMSE 520 49—
T[S | PR -

o FVERR L) IO G ) )

o WVEL (EE9[70) Py FRUEE
Chandrasekhar limit (£=%AHE) ~1.4 M,

. [{%EF[ '[Ljn%: ah3E 100 kg/mS

-ﬁwﬁﬂzw e el

A

1;3«1%}%% {f

e Subrahmanyan Chandrasekhar ,
1990 Nobel Prize winner

Nova (#7% ) close binary containing a white
dwarf. The ordinary companion star fills its
Roche lobe so deposits fresh H onto the WD.
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The Expanding Crab Nebula
1973 to 2001

Introduction to Astronomy
HWO080331
due in one week

Describe the energy source that causes a protostar to shine.  How does this source
differ from the energy source inside a main-sequence st

In the direction of a particular star cluster, interstellar extinction allows only 15% of a
star’s light to pass through each kiloparsec (1000 pe) of the interstellar medium.  1f the
star cluster is 3.0 kpe away, what percentage of its photons survives the trip to the Earth?
A comparison of the Crab Nebula taken in 1973 and in 2001 can be found with this url,
http:/‘apod nasa gov/apod/ap01 1227 html  With reference to some “fixed” stars, we can
determine the expanding angular speed of the nebula, about 0.15 arcsee Radio
observations of the spectral lines indicate a line-of-sight speed of 1500 km/s.  Show

: to the Nebula.  What
swer differ from what is

how these two parameters would allow us to estimate the di

assumptions are made in your caleulation?  How does you
given in the textbook?
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The star 8 Cephei is a Type I Cepheid variable.  Its apparent brightness varies with a ° Seml detached éEE:[ —r—qjl:l:[ [ E [%_EFI l:[J H “T’EI E[ |

period of 5.4 days, with an average brightness of 5.1 x 10 " that of the Sun.

Approximately how far away is 6 C tl"]\sl 1 P&ﬁ = E[:[ f[’_}ﬂEﬁ— ’ IFLEX/)FZ E;:‘R@H[ F | ’ rJ [éﬁ

The earliest fossil records indicate that life appeared on the Earth about a billion years ?F, %E:I FE éﬁ
after the formation of the solar sy: . Assuming the same evolutionary processes for
life, what is the most massive star that has a long enough main-sequence lifetime to - Type lasu pernovae

permit life to form on one or more of its planets? s e
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* So sufficient to power a SN.
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(Filippenko 1997, ARAA 35, 309)
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Useful web reference
http://www.arikah.com/encyclopedia/Supernova
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Angular Momentum Conservation

J=m @r?

» Consider how fast the Sun (rotation period
of ~30 days, radius about 700,000 km)
would rotate if it were to shrink to r ~ 15
km, if angular momentum is conserved.

e Period=27/w

Pafter/ Pbefore = C‘Z)before/ @ after = (rafter/ Irbefore)z
* P, = 30 days x 86400 s/day (15/7x10)?
~0.001s

* Break-up speed > P >3.8x 10-*s, so OK

http://www esa.int/esaCP/SEMWSAAS5QCE_index_3.html
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