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With greater distance from the star, its light is spread
over a larger area and its apparent brightness is less.
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A: (2.512)%2 = (2.5)2= 6.25 = 6 times fainter
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A: 100 times of flux = 5 mag difference, so 10,000 times fainter
- 10 mag larger, .". Sirius B has m = -1.5 + 10 = 8.5 mag
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A: naked eye limit = 6 mag, so 12 mag is (2.5)¢ = 250 times
fainter .". telescope aperture should be > 7 mm x 16 = 110 mm
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A: by/b, = 3/1, s0 (by+b,)/b,=4/1, my,, —m,=2.5log %= -1.5
..m, =12+ 1.5 =13.5 mag; likewise m; = 12 + 0.3 = 12.3 mag
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derivation

Note: m =M when d =10 pc
Q: “Epum B ERYEL m=-27 > ;:{r%‘fﬁ‘,?r
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Q: MEpU B EHHEE m=-27 » %fﬁ?’rf\@ﬁ%’: 151 27 (M) -
e — M

Slogd — 5

A:m=-27 mag, and d = 1 AU = (206265)* pc
>5logd-5=-31.6,.". M =4.6 mag

Q: e (Epsilon) Eridani is 3.23 pc from Earth. As seen from Earth,
the star appears only 6.73 x 1013 as bright as then Sun. Estimate
the luminosity of e Eridani compared with that of the Sun.

A: LIL, = (did,)2 (blb,,)

3.23 pc = 3.23 x 206265 AU/pc = 6.66 x 105 AU
> L/L,, = (6.66 x 105)2 (6.73 x 103) = 0.30
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Inverse-Square Law M
* b: apparent brightness, in W/m? j
e L:astar’s luminosity, in W
* d: distance to the star, in meters

L

h= —
drd?
¢ For the Sun,
3.90 x 10%° W L
bo = — X0 D370 W2
Ir(1.50 % 101 m)?2

This is called the Earth’s Solar Constant.
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ib) Parallax of an even closer star

(8) Parallax of a nearty star

d (pc) =1/p (arcsec) ‘

Distance Determination by Parallax

YT 4 e e pru =g S I # (annual
parallax) £50.38 7 [F} » [RF=S L B! BEEEES 1
F42.6 pc » 7}?’5 i 8.6k =

DERABEIL | BRI RETES PURGE] > FM
parallax *3 » AR Flﬁﬁf <1 kpc \Jlgaﬁ S|
ELE]L;"-_-:

N (R EAURIR ORI i) g
H AL

RHEL PRI
TRE R > HEED FETIUAR S WIELR

9 B RLAEOL Sa i > BT > A Pnfl g
> BRI > SRR S

(53 %ﬁ??@“lﬂ\ BOSfE » B vs o p £ 4

RIS S ] g € ol gl - B
> EH{é%}’k > 4G ERF

EE 23 ER1D> kA1

{EF PR S Jé L SRR ok
XL S50 - ks
(fe{l—_“ﬁk/]‘%f—* T‘qu} S )

Kﬂ>w$ﬁ»mwm \”}@ Hﬂw

%vggtﬁjji‘g’_%‘ﬁ)iyg_\fi\}é 473 E

w .I me—= ) Wavchog — ’
Th 1 Th it




FFRRFONOLH (2.9, UBV) RS I o
[T =k (blue) ==l (visual) e po =i

VEEBR [T FS I Rl B D 1% B A RS

4 I=r YIRS 30,000 —
2 g&%jl H‘ an I]E{,[n H?Q'FE“ [/F FI JQJ}\ > EIF H‘Faﬂi 27,000
J 24,000 - 7 Orionis
o Bellarrix
100 E 21,000 1= (hot star)
_:: 18,000 —
= 80 2 15,000
= E
= g 12,000 T
2 60 g
2 X: 9000 - Sun i
& 40 & 6000|=o—_______ T~ {cool star)
é 3000 = 1
20 L1 [ | j
0.75 1.00 1.50 2.00 3.00 4.00 5.00
0 i At "
300 400 500 600 700 Color ratia bylb,
Wavelength (nm) —»
y - —
[ [ T
Bl O = S AR e —__\_\\
e . / \ YaHoO! , 3559
= s . SIS
v /.,' |
. ATHBRTANR ®7:50 R $+E4HA
&
of amns
Do ercranon
e
)] -
= =
= TR n
5
= T ’ First
- 8 3
o Second N o
e
e -
arar

19}] =I5 Harvard College
Observatory fiy— =& 4=
REL IL[I[ Bt

i

S
Tk

Annie Jump Cannon £}

19 K 0 LY R

3k = .qulig;;t:% / )i

o Mg ﬁiﬁu eV }HI*
E% ) ﬁiéhgutf ) |7F~FI £ B, C, .

. 1&15@3&'&% LRI B e i@ﬁ”[ﬂz{:
(ARREER F0 ) FEAF

o F VREVE P R (SEE] 0 A RV
ﬁﬂOBE@éKM wﬁ%&?@
@iﬁg %30,000~50,000 W'J[*E,JEJ

d~4000@
. wﬁﬁ%ﬁeﬂw X aillE

Oh, Be A Fine Guy/Girl, Kiss Me!




TIRIEVE ~ 5555 > T RBKEAEE > T [ﬁJ%E&L

My e

]
(Tl " 5
35,000K - I 2

Surface temperature
=

1
Ic-ll&ﬂllhll u.l!.llllloﬁ:‘-llmmlm Nal T  Fel  TiO TO

500
Wavelength (nm)

N

,l\"-"

50,000 25,000

-

10,000

Surface temperature (K)

B AT > PR

R000 &000 5000 4000 3000

T T

05 B

¥ G Ko

Spectral type

I [ 7=

CRARE AP

[The Spectral Sequence

Spectral dlass  Color

Temperature (K}

Spectral lines

Examples

O Blue-violet 30,000-50,000  lonized atoms, especially belium Naos ({ Puppish,
Mun &
B Bhuc-white 11,000-30,000 some hydr Spic
R
A White 7500-11,000  Serong hydrogen, some jonized metals  Sirius (o Canis Majoris),
Vega (@ Ly
F Yellow-white SH0-T500 rogen and ionized metals such Canopa
Icium and iron Procyon A
G Yellow S200-5900 nd sonized metaks, San, Capella (o Aurigac)
wonieed calciam
K Orange 9005200 Neutral metals Arcrurus fe Bodris),
Aldebaran (o Tauri)
M Bed-orange 2500-3900°  Serong titanium oxide and some Antary Scorpiil,
neutral calcium Betelgeuse (o Orsonis)
L Red 1300-2500  Neutral potassium, rubidium, Brown dwarf Teide 1
and cesium, and metal hydrides
T Red <1300 Strong neutral possisium, and Brown dwarf Gliese 229B
some water




MKGF

http://en.wikipedia.org/wiki/Stellar_classification

HD: Henry Draper Catalogue
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Q: Betelgeuse (Alpha Orionis) is 60,000 times more luminous than
the Sun and has a surface temperature of 3500 K. What is its
radius?
A: RIR, = (5800 K/3500 K)2 (6 x 10%)¥2= 670

The Sun’s radius is 6.96 x 108 km, S0 Rgeeigeyse ~ 3 AU!

This is beyond the orbit of Mars in the solar system.
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L = luminosity

radiation per
unit area

(aT) (47 R?)

total surface area

T = surface temperature
o = Boltzmann const.

R = stellar radius
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¢ (zeta) Ursae Majoris is a binary system separated by ~0.01".

May 2, 1996

The center of mass of the
binary star system is nearer
to the more massive star.

More massive

A binary star system

2MASSSW J074625+2000321 is a binary system separated by ~1/3”,
observed respectively by the HST, VLT, Keck I, and Gemini North.
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o = LRI AYETRIEEL A, F%fé (% (mass-luminosity
relation; & % B %)  Roughly L ~ M35

[~ Foramain-sequence
0° star, high mass means
1% high luminasity...

«--while low mass
means low luminasity.
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