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1. Khai niém

HN I\Lo
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Thién ha (galaxy) 1a mot tdp hop cac thién thé trong mdt pham vi nhat dinh.
Chting lién két lai voi nhau do hap dan 14n nhau.

Thién ha c6 thé chira t&i 10° dén 10'2 sao va ban kinh tir 1000 dén 200000 ndm
anh sang.

Thanh phan ctia mot thién ha ngoai cac ngdi sao va cac hanh tinh cua ching con
¢ v 0 cac thién thach nho, cac khoi khi va bui rai rac. Tat ca cac thanh phan nay
déu quay quanh mot tim chung chinh 13 tAim cua thién ha.




% 2. Phan loai thién ha
. Edwin Hubble dua ra hé thong phan loai cac thién ha. Thién ha
dugc phan lam 3 loa1 chinh:
. Dang xoin (Spiral)

> Dang ellip (Elliptical)

. Dang bat ky (Irregular)
. Kich thuédc cta 3 dang thién ha thay d6i trong mét thang rong

Yamn pr°

1on:
. Thién ha cd nho (vai tri€u sao)

. Thién ha ¢6 16n (1012 sao)
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2. Phan loai thién ha
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Thang phan loai Hubble
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2. Phan loai thién ha

Hubble Sequence

Barred Spirals
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2. Phan loai thién ha
Elliptical Galaxies Spiral Galaxies
EO....E7 BT

} | Large nucleus;
EO = Spherical tightly wound

arms

Outline of an
E6 galaxy

Small nucleus;
i loosely wound
arms

E7 = Highly
elliptical
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2.1. Thién ha xoin

V3N f°

e Loai thién ha nay chiém khoang 60% trong tong s cac thién ha d3 quan sat
duoc.

* Phan ngoai cua phan trung tam nay la phan dia gdm cac canh tay xoe ra xung
quanh chu yéu la cac sao tré md1 hinh thanh va cac dam khi bua.

e Tuy theo tinh chat cua phan trung tim va cac canh tay khi bui ndy ma ta phan
biét ra cac loai thi€én ha Sa, Sb va Sc.
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Thién ha xoiin 0c dang thanh

Mot s6 thién ha hinh xoin d¢ cho
thay dang thanh kha ro

=> barred spirals

Phan loazi:

SBa, ..., SBc,

NGC 1365 Visual ¢
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Cac thién ha hinh xoan 6c¢

FIeNey,
%
4,5”-{N ‘(\)—0

PHQG-HCM

* Nhu Ngan ha (milky way): disk, bulge va halo

*DPia chira cac ngd1 sao va khi bui lién hanh tinh di
chuyén theo trinh tu quay xung quanh ngéan ha.

* Bulge chtic cac ngdi sao c6 mau d6 hon, chuyén dong
vo1 quy dao khong co trat tu.
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$ Cac thién ha hinh xoan oc
.

PHQG-HCM

V3N I\Lo

aMOt sérthién ha hinh xo0dn 6c co
thanh cat ngang qua tam (barred
spiral galaxies)

oCac canh tay thién ha ndi voi diem
cudi cua thanh.

sMot so thién ha co dia nhung

khong co cac tay xoan. Thién ha
thau kinh (lenticular galaxies)
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Thieén ha hinh xoan oc

= Thién ha hinh xoén oc 1a
mot trong cac hinh anh
dep nhat trong vi tru.

= Thién ha bao gom 1 dia
phang cic sao VvOi cac
canh tay xoan va mot
bung ¢ trung tam
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2.2. Thién ha Ellip

PHQG-HCM

V3N ‘Mo

e Loai thién ha nay chiém khoang 15% trong s6 cac thién ha di quan sat dugc, ky
hiéu E.

« Miurc d6 thudn dai cua loai thién ha nay dugc ky hiéu bdi cac sb tir 0 — 7 (tron nhat
la EO0). Pay la loai thién ha sang nhat trong vil tru. Ching gom chil yéu 1a cac sao
gia, gan nhu khong c6 bui, chi c6 khi va nhiét d6 khoang mot triéu do.

e Thién ha ellip c6 khoi luong rat ning, chung ¢6 hinh cau hoac hinh ellip, toc do
quay nho, chi khoang 100 km/s. ' ‘ G
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Thién ha hinh elip
Elliptical Galaxies

ja
VN a3°

PHQG-HCM

* Chi co bulge (khong c6 dia thién ha). Tat ca cac ngdi sao déu
chuyén dong véi quy dao hon loan.

* Nhirng khi lanh hay bui trong mo1 truong lién hanh tinh.
» Kich thudc nhé nhung khoi lugng 16n (rat dic)
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Thien ha dang ellip

Thién ha dang ellip la mot nhom cac ngodi
sao, twong tur nhu bung cua thién ha dang
xoan O0c hoic mot cum sao co dang cau
nhung kich thudc 16n hon nhiéu.
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2.3. Thién ha thau kinh

V3N s

* Loai thién ha nay chiém khoang 20%
trong so cac thién ha da quan sat duoc,
ky hiéu SO.

 Day la loar thi€n ha trung gian gitra
thién ha ellip va thién ha xoan. Chung
gom nhiéu sao gia ¢ vung trung tam
va dia, cac sao tr¢ phia ngoai nhung
khong c6 sy xuat hién cac canh tay
sang.
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2.4. Thién ha khong dinh hinh

PHQG-HCM

* Loai thién ha nay chiém khoang
3%, ky hi¢u: Ir

* Thién ha nay c¢6 dang khong xac
dinh, thuong giong nhu mot
dam cac sao nhd, quay quanh
mot tdm chung nhung lai co thé
¢6 nhiéu tdm tao sao.

17



<RUONG 5

c KHQ
20 4

£

N
VI p3°

<.

PHQG-HCM

2.4. Thién ha khong dinh hinh

Thuong 1a két qua cta va cham giita
cac thién ha
Thuong la cac thién ha co su hinh
thanh sao dién ra voi toc do cao
(“Starburst galaxies”)
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2.4. Thién ha khong dinh hinh

Mot s thién ha c6 hinh dang rat bat
thuong (c6 thé do tuong tac va cham
vO1 cac thién ha khac)
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2.4. Thien ha khong dinh hinh

.C6 rat nhiéu khi va bui trong mo1 truong
lién hanh tinh (nhiéu hon céac thién ha
xo4an Oc)

.Cac thién ha nay khong du kh01 lu’ong
hoidc du sao dé thién ha co dang xoan dc

20



The Large & Small
Magellanic Clouds

© Anglo—AustraIian ObserVatoW/ROy‘aI Observatory, Edinburg

21



2.5. Thién ha c6 toc dd hinh thanh sao nhanh

» Chuyén doi khi hinh thanh sao véi
toc dO cuc nhanh.

* Thuong tuong tac vo1 cac thi€n ha
khac.

M 82, a starburst galaxy, white/brown: stellar light and dust
red: hot expanding gas in Ho (Subaru telescope)

Colliding Galaxies NGC 4038 and NGC 4039 HST « WFPC2
PRC97-34a « ST Scl OPO « October 21, 1997 « B, Whitmore (ST Scl) and NASA
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2.5. Thién ha c6 toc dd hinh thanh sao nhanh

NGC1569

S UV 'vishal image »

Mé64 The Black Eye Galaxy

Visual + infrared image

*UV +visual + infrared.image
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(& 3. Cac dic trung cua thién ha

”VSIHN ar?

Thién ha xodn |Thién ha Ellip Thién ha vo
dlnh hinh

Khoi luong — 1012 — 1013 — 101t
(solar mass)

Thanh phan Sao gia vasao  Sao gia Sao gia va sao
tre tre
Moi truong lién Khi va bui Hau hétlakhi  Nhiéu khi va

hanh tinh hoac bui bui
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Thién ha xoan 0c¢ nhiéu khi va bui

© 2002 Brooks Cole Publishing - a division of Th

4. Khi va bui trong cac thién ha

Thién ha dang ellip
(hau nhw khong c6 khi va bui)

25



5. Cac thién ha xa nhat

O céc khoang cach rat
xa, chi c6 cac tinh chat
chung cua thién ha
duoc dung dé xac dinh
do trung cua chung
=> khoang cach

V'isuakwavdmgth image e’
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(a) A protagalactic cloud contains
only hydrogen and helium gas.

(c) Conservation of angular
momentum ensures that the
remaining gas flattens into a
spinning disk.

Copynght @ Addison Waslay.

6. M0 hinh sy hinh thanh thién ha

(b) Halo stars begin to form as the
protogalactic cloud collapses.

(d) Billions of years later, the star-gas—star
cycle supports ongoing star formation
within the disk. The lack of gas in the halo

precludes further star formation outside the disk.

27
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6. M0 hinh sy hinh thanh thién ha

Top-Down Galaxy Formation

A spherical cloud
of turbulent gas
gives birth to the
first stars and star
clusters.

The rotating cloud
of gas begins to
contract toward its
equatorial plane.

Time

Now

Stars and clusters
are left behind in
the halo as the gas
cloud flattens.

New generations
of stars have flatter
distributions.

The disk of the
galaxy is now
very thin.
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® 2006 Brooks/Cole - Thomson

7. Cum thién ha

' LMC

Sculptor

Fornax

Canis Major
Dwarf

@ Spiral
= Elliptical

Irregular

==

: Andromeda
Q)

M33
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7.1. Céac cum thién ha, quan thién ha

V3N f3-°

va siéu quan thieén ha

 Cum thién ha gom vai chuc thién ha
lién ket voi nhau bang luc hap dan.
Kich thudc ctia chung tir 6 dén 13
triéu nim anh sang va khoi luong tir
1.000 dén 10.000 ty lan khoi luong
Mat troi.

 Quan thién ha 1a mot tap hop rat day
dic gom vai nghin thién ha lién két
vO1 nhau. NO1 don gian nd la quy mo
[6n hon rat nhiéu cua cum thién ha Hinh. Quan thién ha




¢ d : 7.1.Cac cum thién ha, quan thién ha
va siéu quan thién ha

Siéu quan thién ha 1a tap hop 16n gom nhiéu cum thién ha,
uan thi€n ha va mot vai thi€n ha biét 1ap. Si€u quan thién ha
arong ¢o hinh det hoac dai, thanh chuo1 lién ti€p nhau, kich

C
wée khoang 300 - 500 triéu nam anh sang va khoi lugng

t]
t]
khoang 1018 lan kho1 luong Mat troi.
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7.2. Chum Gau Lén
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#Thién ha hinh x0dn oc thu’(mg nam céach biét
hodc nam trong mot nhom cac thién ha

» Chum Gau Lén gom hai thién ha xoan oc
chinh la Ngan ha va Andromeda (M31)

» Gan 50 thién ha ellip va thién ha lin vo
dinh hinh.

sMot sO thién ha nam trong cac cum

(m01 cum chira hang trim dén hang
ngan thi€n ha).
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8. Twong tac gitra cac thién ha

Cartwheel Galaxy

o AR
5 n@ R .’,"."'r-v‘ g-%.
T P

i‘
B 5

Céc thién ha co6 thé va cham va
5, " B tuong tac v6i nhau trong cac cym
. dan s6 dong
Thién ha va cham c6 thé
tao ra cac vong thién ha

Duo1 thuy triéu

Tao diéu kén cho su hinh
hanh sao: cac thién ha co
toc dO hinh thanh sao 16n
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8. Twong tac giira cac thién ha

Puoi thiy triéu
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Galaxy Interactions and Spiral Arms

The small galaxy
passes behind the
larger galaxy so they

do not actually collide

Tidal forces deform
the gailaxies and
trigger the

ormation

ol spiral arms

The upper arm of the
large galaxy p

in front of the

galaxy

y Of the well
known Whirlpoo

Galaxy resembles

do

the computer

3. Tuong tac

gitra cac thién ha

Galaxy Interactions and Shells

In this computer

del of two galaxies

ling. only one

galaxy Is shown

The gaiaxy
around the center of
mass shown by the

TGS
CIoss

y Spirals

The motion of the
galaxy throw
shells of stars

galaxies

» merge

predict that
galaxies

Model

ormed of

mergers could lie

inside shells of stars

- a * - o8
%3 . C ¥ ¢ 3 e V¥
3 . ity :
A SIES g Faint shells of stars
b N S . A th
B, N % - shown in this

.7 negative image

surround elliptical

PR % Eo galaxy NGC3923

v "._.
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NGC 1410

Thién ha Seyfert 1a thi€n ha xoan
Oc ¢0 nhan nho va sang, cO su
twong tac voi thi€én ha lang giéng

NGC 1410 is connected

by 8 ang Wl brigs (o tao thanh duoi triéu.

COMPATEON
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NGC 7674

8. Twong tac gitra cac thién ha

Seyfert galaxy NGC 7674 is
distorted with faint tidal tails.

|

|

I

. i
Visual-wavelength image l b

False-color visual-wavelength image
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