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1. Khai niém

3 Sao 12 tat ca caic thién thé cé kha
nang tu phat ra anh sang cua minh.

0 Mot thién thé dé co thé tu phat ra

anh sang ctia minh can co khoi
luong toi thiéu 16n gap 80 lan khoi
lwong cua MQc tinh, khoang 8%
khoi lwong cua Mat troi
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2. Xac dinh khoang cach thién thé

PHQG-HCM

Khoang cach ciia cac thién thé dén Trai dat ctia ching ta duogc xac
dinh chu y€u bang hai phuong phap 1a thi sa1 va quang pho.



QC KHo4
N

Q‘z

-
0 \
‘ghm

PHQG-HCM

%

VI p3°

2.1. Phuwong phap thi sai

Thi sai
Thi sai 1a phuong phéap xac dinh goc dich chuyén cta thién thé trén nén troi rat xa
kh1 nhin tir ha1 vi1 tri khac nhau cua nguo1 quan sat.

Pé do khoang cach giita cac thién thé nguoi ta dung phuong phap Parallax

OCTOBER

distant stars

parallax motion

Parallax Angle, p

C/ d, the distance of the

SUN star from the Sun NEARBY STAR

Apparent position changes
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2.1. Phwong phap thi sai

Xac dinh khoang cach cac sao dua vao quan sat sy thay do1 vi tri cua
ngo1 sao (goc vi tri cua sao thay dor)

0=A/d

OCTOBER

distant stars

A : Astronomical Unit
d: distance

0: goc parallax (radians)

NEARBY STAR
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2.1. Phwong phap thi sai

Vi du: Xac dinh khoang cach cua ngo1 sao c6 goc Parallax 1/10
arcsecond?

(d = 3,084x10%* km)



2.1. Phwong phap thi sai

Vi du: Xac dinh khoang cach cua ng61 sao c6 goc Parallax 1/10 arcsecond

11 1 2m

—. 4.845x107° rad
10 60 " 60 ' 360

0 =1/10 arcsecond =

Khoang cach cua ngo1 sao:

108
4.845x10~7

d= A/0=1,49 x

=> d=3,084 x 10** km



2.1. Phuwong phap thi sai

Hinh. Vi tri ngdi sao ¢ gan
thay doi1 sau 6 thang.

Photo taken
6 months
from now

6 months
from now




2.2. Phwong phap quang pho

Q Véi cac sao & rat xa, phuong phap duy nhat 13 phuong phap do
quang pho va ung dung dinh luat Hubble. Phuong phap nay do do
dich chuyén ctia pho cac thién thé vé do dé xac dinh khoang cach va
van toc cua ching.

d Pon vi thién van — AU =150 triéu km
d Nam anh sang - LY: quang duong anh sang di duoc trong mot nam.

3 Parsec - pc: twong ung véi thi sai nim bang 1 gidy, 1 pc = 3,26 LY.



V, (km/s)

1000

2.2. Phwong phap quang pho

Distance (Mpc)

E. Hubble (1913):

Khoang cach gitra cac thién ha
dang di chuyén ra xa khoi
Milky Way vé1 van toc v, ty 1€
vo1 khoang cach cua chiung d:
v.=H,*d
—Po van toc v thong
qua hi¢u irng Doppler
—> khoang cach

10



d : 3. P9 roi va cap sao nhin thay (biéu Kkién)
: g A
“ oracHow © 3.1. Do roi
1 Goi @ la quang thong di qua mdt dién tich S trong mdt don vi
tho1 gian. PO ro1 E 1a quang thong di qua modt don vi dién tich
trong mot don vi thot gian:

11



¢ KHQ
‘(\o 4,,0

9

PHQG-HCM &

3.2. Cap sao nhin thay

JIHN I\L

Pé biéu dién dd roi, nguo1 ta st dung cép sao nhin théy m, theo do, d0 roi cang
16n thi cap sao nhin thay cang be¢, tham chi am. Chon cap sao m la ham logarit

cua do roi E: m=-25 lgE

D01 vo1 hat ngoi sao bat ky, ¢o hat do ro1 E, va E, vdi hat cap sao twong ung la
m, vam, va gia st E, > E, (titc m; <m,), ta co:

m, —m, =-2,5 (IgE, — IgE,)

» 10— 0.4 (my —my)

Cong thure trén co tén go1 cong thu:c Pogson (nha thién van Anh), hay ta co:
» E, _ E
— 9. Mm.—m_)
Ig g 2,512, » 1 ‘)9512(1112—1111)

12
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3.2. Cap sao nhin thay

Nhu vay, néu hai sao co cap sao chénh nhau mot cap, tic: m, —m; = 1, thi
E :

— =2.512 lan

E,

Néum,=1vam, =6, taco

Ei

= 2,5126-D = (2,512) 5 =100 lan
2

13
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3.2. Cap sao nhin thay

Sao cap 0 co do roi sang vao loail bé nhat trén bau troi1. Mat trang,
Mat tro1 la nhirng thi€n thé ¢6 cap sao am la sang hon nhi€u sao

Mat tro1: -26,80
Trang tron: —12,60
Sao Thién Lang (Sirius): —1.44
Sao Bic cuc (Polaris): +2,15

Sao Churc nir (Vega): + 0,10
Sao cap + 6 12 sao mo nhat, ma mat ta con thay dugc. Vi kinh thién
van, ta mo1 ¢o thé trong thay duoc sao cap + 20 rat mo.

14
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3.2. Cap sao nhin thay

3 Cap sao nhin thay khong biéu thi ning suat blrc xa toan phan cia
sao.

3 Mot ngdi sao rat s;’mg, nhung & khoang cach xa, ta thay mo va tuong
la mot ngd1 sao yéu.

3 Dé chuan hoa cap SQ0, nguol ta chon khoang cach 10 pc thong ‘nhét
cho mo1 ngd1 sao d€ so sanh cap sao cua chung mot cach cong bang.

d Do 1a cap sao tuyét doi (M).

15
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4. P trung va cap sao tuyét doi

4.1. Do trung

VI p3°

A Do trung 1a dai luong dic trung cho tong ning lugng bitc xa clia sao trong mot
don vi thoi gian.

1 Btrc xa qua mot mat kin S trong mot don vi thoi gian 1a nang suat blrc xa cua
sao, goi la do trung cua sao, ky hi¢u 1a L.

4 L (luminosity) (W = J/s)

16
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4.1. DO trung

Cac ngo1 sao ¢o thang do do trung kha rong.

Do trung (luminosity) clia cac ngoi sao 1a tong ning luong chung
phat ra trén toan bo day quang pho dién tur.

Vi du: Luminosity of Sun (Lsun) va toan b0 nang luong birc xa
mit troi 13 3,86 x 1040 W

17
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4.2. Cap sao tuyét doi

Yamn 3>

Vi du cép sao nhin thay ¢ khoang cach d (pc) 1a m. Goi cap sao nhin thay ctia nd &
khoang cach chuan 10 pc 1a m, =M — cap sao tuyét doi. So sanh 2 d6 roi nay
E
—m —2 512M™
EM
Vi do ro1 ty 1€ nghich véi1 binh phuwong khoang cach nén

2
(&j = 2,512
d

Lay logarit hai vé, ta c6

21g10 —21gd = (M —m) 1g (2,512) M=m+ 5 - 5lgd
2-2lgd=(M-m) 04
5-5lgd=M-m

18
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4.2. Cap sao tuyét doi
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Ta coO
d= 100,2(m—M+5)
Theo cong thirc nay, Mat tro1 ¢co cép sao tuyet doi:
M,=-26,8+35+26,6=+4,8

Trong thuc té, nang lugng burc xa co thé bj mat mat do bui khi hép
thu mot phan A
M=m-+5-5lgd+A
Ma d = 1/x ( 7 thi sai hang nim cia sao). Ta co:

M=m+5+5lgn+A

19



% 4.3. Lién hé giira do trung L va cap sao truyét doi M

Gia su dd trung cua ngdi sao la L. DO trung cua Mat tron 1a L.

Tuong tu do ro1

g 5100
L

0)

Vi du sao Thién Lang c6 cép sao M = 1,45, thi d0 trung la
L=L_2,512"" =1,2,512335=2122L,

Nghia 1a burc xa toan phan cua sao nay gap 21,22 lan cia Mit troi.

20
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4.4. Lién hé¢ gitra do trung L voi do roi E

PHQG-HCM

Do trung L 1a dai luong dic trung cho coéng suat birc xa W cila sao trong mot
don v1 thoi gian.

Mo1 lién hé gitra cOng suat birc xa W cua sao, tirc do trung L cua sao vo1 do ro1
E cua sao do nhan duoc trén mat dat.

— 1 = 2
V6i hai ngoi sao, taco W = L=4nd“E

L, 4nd,’E, d,°E,
L, 4nd’E, d/E,

21
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5. Xac dinh ban kinh cac sao biang dinh luit Stefan - Boltzmann
Dinh luat Stefan — Boltzmann

Theo dinh luit Stefan — Boltzmann, cong suat birc xa W ctia mdt qua cau ban kinh
R ¢6 nhi€t d§ quan sat dugc trén thuc t€ la nhiét do bé mat T ctuia no

W =L =4naR%cT*

Trong d6 o =5,67.108 W/m2.K#* — hang s6 Boltzmann. T khoang 3.000K — 40.000 K
Tuong tu, doi vai Mit troi, ta ¢d

W, =L, =4nR *cT*

22
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6. Phan loai sao theo quang pho

Phén loai quang pho Morgan — Keenan

YN >

Cac 16p sao thong thuong dugc phan loai theo trit tu tir ndng nhat dén lanh nhat.

~ 017130000 — 60000 K Xanh
117110000 — 30000 K Xanh dén trang xanh
| 7500 — 10000 K Trang xanh dén trang
3| 6000 — 7500 K Trang dén vang

& 5000-6000K Vang dén vang nhat
‘| 3500 —5000 K Da cam dén do

A/ 2000 —3500 K Do

Véi mdi loai ing véi cac ky tu trén lai phan thanh ciac nhom nhd danh sé tir 0
dén 9, riéng cac sao O thi chi ¢d tir O5 dén O9.

23
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Phén loai quang pho Morgan — Keenan

VI p3°

U O: cuc ki nong va chéi loi, gan v6i mau xanh. Céc sao nay c6 cac vach
quang pho He 1on hoa va trung hoa rd nét va cac vach H, yéu. Cac sao
16p O phat ra phan 16n birc xa trong dang tia tr ngoai.

A B: rat chdi loi, Rigel (trong chom sao Orion) 1a siéu khong 16 xanh thudc
16p B. Quang phd cua ching c6 cac vach He trung hoa va cac vach H,
vira, tudi tho ctia chung rat thap, khong roi xa khoi khu vuc ching da
sinh ra vi khong du thot gian.

24
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Phén loai quang pho Morgan — Keenan

VI p3°

O Cac sao 16p A thi pho bién hon trong so cac sao c6 thé quan sat bang mat
thuong, co6 mau trang, rat nhi€u sao lun trang cting thuoc 16p A. Chung co
cac vach quang pho H, dam va cua cac 1on kim loai.

1 Cac sao 16p F cling 1a nhiing sao hoat dong manh c6 xu hudng 1a nhirng sao
trong chuoi chinh, dugc dat trung bot cac vach H, yéu va cua cac ion kim
loai, mau trang pha vd1 mau vang nhe.

Q Cac sao 16p G ¢6 quang pho H, yéu hon 16p F nhung cung véi cac quang
pho 1on kim loai, chung con c6 cac quang pho cua kim loai trung hoa.
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Phén loai quang pho Morgan — Keenan

1 Cac sao 16p K 1a cac sao mau da cam, c6 nhiét do thép hon Mat tro1 mot
chat. Mot s6 sao 16p K 1a sao khong 16 va siéu khong 16, chang han nhu
Arcturus trong khi mot s6 khac nhu Alpha Centauri B 14 sao thudc chudi
chinh. Chiing c¢6 vach quang pho H, cuc yéu (néu nhu cé) va chu yéu la
cua kim loai trung hoa.

Q Lép M 1a pho bién nhat néu tinh theo s6 luong sao. Moi sao lun do6 nim &
day va chung co rat nhi€u; hon 90% sao 1a cac sao lun do. Quang pho cua
sao 16p M thudc vé cac phan tu va kim loai trung hoa.

26
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- Mat tro1: Su hinh thanh cac vach hép thu Frauhofer dugc quang sat
trong quang pho Mit troi

- Néu nhiét do cta khoi khi & do khong tuyét d6i thi tat ca cac electron
s& & muc niang luong thap nhat.

- Khi nhiét do tang 1én mot so electron s& nhay 1én mirc ning lugng cao
hon, khi nhi¢t d0 du cao mdt cac electron s€ burc ra khoi nguyén tur cua
chiing va dugc goi 1a ¢ trang thai Ton héa. Nguyén tir sau khi mat
electron goi1 1a Ion

- Hri: nguyén tit Hydro trung hoa

- Hu: nguyén tir Hydro di bi mat 1 electron

- Her : nguyén tu Heli ¢ trang thai trung hoa

- Heu: nguyén tir Heli mat mot electron

27



6. Phan loai sao theo quang pho

'VSH g‘\)—o

0 Hydrogen trung hoa cho ra cac vach quang pho riéng biét
0 (Day Balmer ) budc song tir 363.46 nm dén 656.3 nm
0 Noi troi nhat 1a bude séng 635.3 nm vach do He

0 Dich chuyén Ha gy ra do dich chuyén tir mtc ning luong kich
thich thr 2 dén murc nang lugng kich thich dau tién (mac 3 xudng
muc 2)

1 Dich chuyén Hp (xanh 14): dich chuyén tr muc 4 xuéng muc 2

A Dich chuyén Hy (xanh duong): dich chuyén tir mtrc 5 xuéng murc 2

28
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6. Phan loai sao theo quang pho




-
K ooA 6 A ® A
S % . Phan loai sao theo quang pho
g \m = ¢
< n
¥ PHQG-HCM ~
B Table 13-1 | Temperature Spectral Classes
Approximate Hydrogen
Spectral Class Temperature (K) Balmer Lines Other Spectral Features Naked-Eye Example
0 40,000 Weak Ionized helium A Orionis (08)
B 15,000 Medium Neutral helium Achernar (B3)
A 8500 Strong Ionized calcium weak Sirius (A1)
F 6600 Medium Ionized calcium weak Canopus (F0)
G 5500 Weak Ionized calcium medium Sun (G2)
K 4100 Very weak Ionized calcium strong Arcturus (K2)
M 3000 Very weak Ti0 strong Betelgeuse (M2)

30



6. Phan loai sao theo quang pho

DHQG-HCM H; H, He Hp He H,

06.5 39,000 K
BO
B6
Al
A5
FO

F5

Temperature

GO

G5

KO

K5

MO

M5 3000 K

400 nm 500 nm 600 nm 700 nm
Wavelength (nm)

31
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6. Phan loai sao theo quang pho

[ Sao loai O : 60000 — 30 000 K, vong doi ngian, nhan dién rd cac line
Helium bi ion hoa He II trong quang pho. L ~T"4

1 Sao loai B: 30000 — 10 000 K, cac vach Hydrogen trong day Balmer manh
hon, vach He I nhin r0 hon

L Sao loai A: 10 000 K — 7500 K. Vach Hydrogen trong day Balmer 1a manh
nhat, cac vach do cac nguyén t6 Magie va calcium bi ion hoa bat dau xuat
hién

3 Sao loai F: 7500 K — 6000 K, vach Hydrogen trong ddy Balmer yéu hon va
cac vach Ca Il trd nén noi troi

3 Sao loai G: 6000 K — 5000 K, vach H va K cta Calcium bi Ion hoa xuat
hién manh nhat

3 Sao loai K: 5000 K — 3500 K, nhiéu vach c6 nguén goc tir cac nguyén to
kim loai trung hoa nhu 1a Sat va Natri xuat hién nhiéu

3 Sao loai M: < 3500 K, chi ¢6 vach tir cac phan tir. O nhiét d6 thap nay thi
cac phan tir ¢6 thé ton tai trong bau khi quyén

33
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6. Phan loai sao theo quang pho

Spectral class

=S <A OT>> w0

Colour

Violet
Blue
Blue
Blue - white
White - yellow
Orange - red

Red

Temperature (K)
> 28,000
10,000 to 28,000
7,500 to0 10,000
6,000 to 7,500
5,000 to 6,000
3,500 1o 5000
< 3,500
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- 7. Bi¢u do Hertzsprung — Russell
‘Bﬂdgeuse
d Biéu do Hertzsprung - Russell (H - | i £

R) 1a biéu d6 thé hién cac sao thanh
cic diém trén 2 toa dd, truc tung
thuong 13 do sang tuyét ddi hay do
trung va truc hoanh thuong 1a chi
sO mau hay nhiét do bé mit.

d Biéu d6 nay duoc v€ lan dau, | e s
A a o1 . ~ o
khoang nam 1910 bo1  Ejnar Sag o Wy

Hertzsprung va Henry Russell ,
30000 10000 7000 4000

Temperature (Kelvin ) /Stellar classification

35
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7. Biéu d6 Hertzsprung — Russell

1,000,000
L P Blue Supergiants
3
22
10,000 9
g ﬁ. o o
2 i - .:::o.
£ i
e 100 = Red Giants
D
=
© -
° 1y, .
— Q,o
= . %,
3 M &,
g Gooe
£
poe | -
=T
0.01 i~ ® 0.0
- White Dwarfs
0.0001 L ! . L L
Temperature 40,000 K 20,000K 10,000K 6,000 K 3,000 K
Spectral Type 0 B A F G K M
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7. Biéu d6 Hertzsprung — Russell

1,000,000L,

10,000 4g

1nos)

Lum

100 £

o

-l-%ﬁ LQ

1
10,000 Lo

Hertzsprung-Russell Diagram for Stars in the Solar Neighborhood

b

-

i [ [ I 1 [

*

] - .

Supergiants .

White dwarfs -+ .

I [ | | I |

O 8 A F G K M
25,000 10,000 6000 3000

+—— Temperatnre {K)
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7. Biéu d6 Hertzsprung — Russell

100,000 o

1000 +

™
100 -

10 -
Luminosity
(Sun=1)

0.1 1

0.01 T

0.001 -

s

50000 40000 20000 10,000 7,000 5000 2,000 2,000

Surface Temp eraiure (K)
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7. Biéu d6 Hertzsprung — Russell

1,000,000 L,

10,000 £

inosi

Lum

100 L

-~
)

T%ﬁ' L@

1
10,000 Lo

Hertzsprung-Russell Diagram for Stara in the Solar Neighborhood

—

i [ [ [ 1 |

4 v .

.. Supergiants .

White dwarfs -+ . R

| [ | | | \

25,000 10,000 6000 3000

+— Temperature {X)
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Cac ngoi sao khong phan bo mot cach ngau nhién ma
nam tap trung trong mot s6 khu vuc, chia lam 3 loaz:

| The main sequence (day chinh)
"1 Giants and supergiants (Sao kénh, sao siéu kénh)

_| White dwarfs (sao Iun trang)
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7.1. Ddy chinh

- Vung co6 dang chir S, kéo dai tr dinh
trai (nhitng ngdi sao rat sang, nhiét dd cao
loai O) cho dén day phai ctia biéu do H-R
(nhitng ngd1 sao md loai, nhiét do thép
loa1 M)

- 80% - 90% cac ngo1 sao thuoc Main
sequence

- Nhitng ngdi sao thap hon & phia phai
ctiia biéu d6 H-R 14 red dwarfs — sao lun
d6 (luminosity nhé hon nhiéu so véi mit
tro1)

Absolute Visual Magaitude

Temperature (degrees Kelvin)
. 30,0007 10,000 6,500 5,000 4,000 3,000
-

I I I I I

Hipparcos’s
H-R Diagram

L ! L
~05 0.0 05 +10

Color index (B-V)
C B A F G K

Spectral Typs

1
+15

M

e
=

0.01

fo 0001

+2.0

41

Visual Luminosity {Suns)



7.2. Vung Sao kénh

d  Trén vung Main Sequence bén tay
phai la vung cua cac ngo1 sao sang co
mau sac thay doi1 tr vang, cam va do.

O  Céac ngdi sao ving nay rat sang, goi
la giant - sao kénh

d Vung cao nhat ctia biéu dd6 H-R 1a
ving sao rat sang, mau sac thay doi tir
xanh duong dén do, goi 12 supergiant
(sao siéu kénh)

Absolute Visual Magaitude

+15

Temperature (degrees Kelvin)
. 30,000° 10,000 6,500 5,000 4,000 3,000
-

Hipparcos’s

H-R Diagram 9 ¢ o1

o o001

L | 1 1
05 Q.0 05 +10 +15 +2.0
Colorindex (B-V)

CBA F G K M
Spectral Typs

Visual Luminosity {Suns)
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7.3. Vung sao lun trang

dBén dudéi vung Main
sequence la vung sao Iun
trang. Sao Iun trang 1a phan
tan du con lai cua mat tron.

d Kich thuoc nho, khoang
kich thudc trai dat, do do
tuy c6 nhiét d6 bé mit vo
cung 16n nhung ning suat
birc xa  khong cao
(luminosity)

1,000,000

10,000

100

Luminosity relative to the Sun

0.01

0.0001
Temperature

Spectral Type

Blue Supergiants

® 9
.....
.9
~J

Red Giants

°° e e 0.. 4
White Dwarfs %

| | | |

40,000K 20,000K 10,000K 6,000K 3,000K

0

B

A F G K M




(M6t ngdi sao ¢ cap sao bicu kién 1a 17 va goc parallax 1a 0,2
arcsecond. Tinh cap sao tuyét doi)

1 pc = 3,26 light year m=17
, 2
1 pc=109.10° km o (ty s6) = (1d_o)
M=m-2,5log (a) d (pc): khoang cach that su cua ngoi sao
6 =0,2 arcsecond = 02————97 1077 rad
60" 60 " 360

Khoang cach ctia ngodi sao:
8
d= AB=149 x — ——=> d=1,54x 10 km = 14. 10° pc

mo- (14. 105)2 ~1.96. 1010 M) M=m-2,5log (a)) = 17 -2,5 log(1,96. 10'°)
10 o

B M=-387




2) Mot ngdi sao c6 duong kinh gap 3 lan duong kinh Mat Troi va c¢6 nhiét d6 bé
mat gap 2,5 lan nhiét do bé mat cua Mat Troi. So sanh do trung cua ngdi sao so vdi
Mat Troi.

N
Dinh luat Stephan—Boltzmann: L = oAT*
2 4
Lngc‘>i sao 0-4T[Rng€>i saoTngéi sao

— Lmsteroi  04mRZ T4

mat troi “mat troi

Lng(")i sao __ dﬁgéi saonlgéi sao __ 32 2 54 = 351.56 |"‘
‘ == T4 - ) - ’ an

Lmattroi Amic troi Tmat troi




3. Mot ngbi sao ¢6 ban kinh va nhiét do bé mat gap 2 lan Mat troi. Ngoi sao nay sé
birc xa nang lwong gap may lan Mat troi?

Dinh luat Stephan—Boltzmann: L= cAT*

2 4
Lngc”)i sao 0-4'1-[Rng6i saoTngc‘)i sao
‘ - 2 4
Lmét troi o4mR | i

mat troi “mat troi

Lngéisao Rigéisanggéisao 204 A
‘ = = = 22%= 64lan

_ 2
Lmit troi Rinst troi Tmit troi




4. Mot ngdi sao co khoi luong gép 20 lan Mt troi va nhiét do bé mat 30 000 K.
Nhiét dd bé mit Mit troi da biét 6000 K va gia sur ca hai ngdi sao co6 cung mat do
khoi lwong, tinh thoi gian séng trong diy chinh (main sequence) biét rang Mat troi
nam trong day chinh khoang 10 000 triéu nam.

Ta co: My 05 4/3)mR3 . R s
ngoi sao _ p ( / ) ngoi sao — 20 ‘ ngoi sao

— = 2,714
M3t trod p(4/ 3)“R?n5t troi R mit troi

2 4
Dinh luat Stephan—Boltzmann: L= oAT* ‘ Lngsi sao _ 04TR gsi sao Ingsi sao
Lmstersi  O4TR? T}
mattroi 04Tl

— 2 4 d .

Lt troi Rmz§1t tr(‘riTmzflt troi

Thot gian song cua ngdi sao:

(20/4603) x 10 ty nam = 43,44 triéu nam




CAU HOI

1. What category on the H-R diagram has the majority or the most
stars?

A. Super giants

B. White Dwarfs

C. Giants .

D. Main Sequence

2. All stars are formed from a ?
A. giant

B. black hole

C. white dwarf

D. nebula




3. Very hot stars are what color?
A. Blue

B. Yellow
C. Red
D. Orange



hs

4. A plot of the surface temperatures of stars compared to their
absolute magnitude is called

The Mertzsprung-Russell Diagram
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S. what is the luminosity of the sun?

A. 100

B. 1

C.0.001 ;

D. 1000 ;
§

TinOsity

Lur

Age of the Sun (bilioss of years



6. What is the color of the coolest stars?

A. blue
B. yelloﬁ'}w
C. red

D. orange

7. What H-R Category does our sun belong to?
A. Supergiant

B. Main sequence

C. White dwarf

D. black dwarf



