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¢ " Introduction, -

'l .
*Rndromeda (The Chained ., -
Maiden)- is a Marge: and =
bright constellation of ther - ~, _  ~ [
northern herttisphere. , j)% &
¥ Andr a _is nearly A Y )
circump®lar, Spoeit cangbe ¥ aworoweoa T
observed in the northern | b
hemisphere almost durin
the whole year, ut it can
best be seen from
Septenber to February™ *




omeda is éasys to _find begcamse *of - the

¢ surrounding constellations. The W shape .of

~8-Cassiopeia lies just abeve Andromeda, andithe Great
Square of Pegisus adjo.irns Andromeda. *
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heSky (c) Astronomy Software-Bruce Dale

Abbreviation: And

Genitive Form: Andromedae

Description: Andromeda, the Princess of Ethiopia
Pronunciation: an DRAHM® ee duh

Genitive Pronunciation: an DRAHM' ee dee

Andromeda

Sky Database: Constellation Labels
RA:00h 32m32.2s Dec: +38°3329"
RA:00h 32m24.0s Dec: +38°32°24" (Epoch 2000)




There is plenty to
" see in this fe
onstellation.

Andromeda
contains

. T | galaxies
oo Gessiopein | - ] i ar other deep

:{ntj omeda : _ are
- . | the
t significant
interesting
~aspects ~  of

/ PAndromeda

~ constellation . as
well as the impact
of the- Hubb

Space telescop¢
on / astronomical
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é . Mythology

i | - , '

"" 3 L l:-"_ # -‘ - Zeus + lo

# Andromeda is ga ‘constellation Epamhus
named for the princess , pmim,.rLiﬁa

- Andromeda. * o

W v — |, —
% She a daughter of &King hempus Detas G

Cepheus and Qlieen Ca!Siopeia s '-v"“":é::vmnem

ﬁﬂ‘ilfius

Danae + Zeus Gephilifh Cassiopea
Perseus + Andromeda
..--"'"'r..' H“‘"""--
Electryon Alcaeus

l ~

Zeus + Alcmene + Amphitryon

|

Heracles Iphicles
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= C asiopeia bragged ﬂ1—a'|t-she was more beautiful than
Y the Nereid’s, the hymph-daughters of Poseﬂon.
* As a punishment'-to her mother, Andromeda was

chained to'a cliff for th&@ monster Cetus, but Perseus
rescugd her. ¢

% Wit mirgculoﬁ wegpons, Pprseﬁs.,killed the
monster and marrie Andromeda,




& The-Andromeda Galaxy-
e - ( M31 or NGC224; in older texts - the Andromeda Nebula)

r‘ﬂie Great And;orﬁ'éda'Gal‘axy (M31) is ofte of the.
most disiant objectsevisible by the naked eye

“THE ANDROMEDA GALAR

-J—u-l— ....—...n..... e




Stars & Dust

The Infrared Andromeda Galaxy (M31) Spitzer Space Telescope * IRAC

NASA / JPL-Caltech / P. Barmby [Harvard-Smithsonian CfA) ssc2006-14a




It § a beautiful spiral galaxy much

o slha ey g

G

Tl #Object Name: M31,
, © NGC224

mr

o #Object D&(;Liption:
Lo Spiral Galaxy
.0 #Positien (42000): *
\ .- R/A. 00h 42mAd4s.31
% S Dei- +41‘o 16' 09".4 a
4 Al | - 1 % .
. %Constellation: Andromeda 4
. #Distance: .
About 2.8 Mly (g.78 mpc) -
", #Apparent magnitude: 3.4

Adam Block/NOAO/AURAINSF ~*+ .. . "




M31 galaxy is a member of
the Local Group of galaxies

Andromeda

Milky Way

Triangulum




1# The flrst photographs of thls galaxy were taken- |n 1887 by'_-'_

* In 1923 Edwin Hubble found the fmst Cepheld varlable m'%'
- the Andromeda galaxy and'establlshed the true nature of-
M31 as agalaxy S glal Ay R

‘ 7 . -‘. _‘..' £ I. W "
'!lf At Ieast »thre*e techmques have b@ used to measurej
dlstances to: M31 Usmg the Cepheld varlable method, an
est|mate of 2 51 + 0 13 Mly (770 + 40 kpc) was achleved in
2004 Jep | . -

; Credii & Copyfigﬁt: Robért Gendler




Here are some othér intergsting

‘ J : . : . | g
Y dlscoverles &

¥ In the 1990s, H’stronomers using the Hubble Space
Telescope, feund that Andronifed4 has a nﬂcleus with a

double‘ucture . ’

" .- ANDROMEDA GALAXY (M31)




e 2003, also
Hubble

using' "fhe
Space

~ Telescope, astronomers
resolved! approximately

300,00
Androm
halo.

¥ Astronomers
the age
members
Ahdromeda's”
population

a's

stars "in

dfminods

esj,i_mated
of , many

Oh

halo,
-

-

# Andromeda Galaxy Halo = M 31

HST = ACS
T

NASA, ESA and T. Brown (STScl)

STS5cl-PRCO3-15a




= iji , _rubble inds
_r*_/sterious disk of:blue
stars around black hole * - -
in M 31 e

The *ages and | R
illustrati reieal thgf = =

the Andromeda Galaxy's UM | HSTWFPC2image |
core is composed of a| = TSR . |
ring of old, red st,ﬁ'rs and . AT -

a newly:discovered dislg =~ s g e

of young, blue stars. ' ;e ;
Astronomers WI'II M31 Ground Image . .. . *" ‘Artist's Concept
believe that Andromeda -

has one core. The tw -
bright blobs are actu

the ring of red stars and

the disk of blue stars.




IIt:llscovered two dust rings . in
\ndromeda’'s dust tisk. They are
evidence of an®ancient head-on
collision with neighboring dwarf*
galaxy long its polar axis M32
some millfop yeargago®

+ Galaxy center

Outer ring
center

e

Inner ring
center g
L

Andromeda

center
¢




Infrared [24 microns)

Visible

-

L]

Dust in Andromeda Galaxy (M31) Spitzer Space Telescope * MIPS

NASA / JPL-LCaltech / K. Gordon [University of Arizona] Visible: NDAD ssc2005-20a




Hubble Space Telescope helps scientists
track stellar population in M31 halo
Stars in M21 halo have a wider age range

(6—13 bilkon years) than those in the Milky Way
naso (11-13 billion wears ).

In" 2007, astgonomers foflrnd
old | - metallicity, fed E
giant rs WP to‘somﬁ P RaT

distribubion indicates

500,000 light-years from @ 20

Andromeda’s center ‘whixh :

suggests that tﬁe galaxy is :
,up tofive times large®tfan

originally thougla. -

Hetter stars Coaler stars

+ : Stellar temperatume




* One fig ds that the Andromeda Galaxy and the Mllky Way are

flﬁ_#me astronomers believe that Andromeda and ghe Milky Way
will eventually merge together ‘The impact is predicted to" occur
in about 3 billion years. In that case the two galaxies will likely
. merge to form & giant elliptical galaxy. -




¢ ~M32and M110Q o

32 and M 110 are two companlon galaxies ofaM 31. M110
located one dggree northwest of M31 and NM32 cdn be
found half a degree south of M31.

* M32 is a dwatf elliptical galaxy It requires a substantlal
.amount gnagnlflcatlo-n to reveal any detajl.
q

ighB5 ellipgical qhlaxy. * e
Lo :

¥ M110 is




The Blue SnoWball
Nebula, NGC 7662

Is int@resting little ,
plan_ﬁy hgbula "
visible in a good
pair of_binoculars.
Using a ,fl'igh
magnification it -
reveals a fuiy_/ .'

blue-gréen

'-elli,ptical disk.




en. Visually, howev.er _
it is large” and faifft, with
few details.

This gglaxy is seen
edge o m oy eart
(This means We loo

~ HST IMAGE

exactly at it's galactic
plane). :""

NGC 752 -. beautiful™ *
open cluster, est =
viewed with binoc*?s
Lo.cated only 1200 light-

years * away, this ve% : i
old cluster is almost < _ T o

billion years old.

g




% Theregre épproximately 460 globular'clustgrS' associated

a Py An= enn-=.=.. -

i_?_e most massive bf these-clusters is Maya&ll or G1 -
: 3 i ]
lobular One 5 * ' - -

¥ It has a greater luminosity than:any other knpwn globular
" cluster i?the Tocal group of,galaxies -

M31 G1

Globular Star Clusters Hubble Space Telescope - WFPC2
MASA, The Hubble Heritage Team (AURA/STScI) and M. Rich (UCLA) = STScI-PRC02-18




‘.The Stars of Andromeda .

!_‘he brightest star in Ahdromeda

o Andromedae, called Alpheratz apte e
e - Liata
or Sirrah, makes up with a, B, and U Great g

. ’ ¢ Sgquare of | - ;
A Pegasi an asferism called ' | sacatvart
the Gr. uare‘of Pegasus.

- b | -

¥ .In 2007, researchers led by Oleg Kothukhov announged that
Alpheratz was the figst star ob®rved to have weather. This took the

form of shifting clotids of mercury.

Darker regions show greater concentrations of mercury on the surface of Alpheratz. The mercury clouds tend to
concentrate along the equator, probably due to the star's rotation. Credit: Kochukhov




#* B A*(erach‘) is a magmtude = 1 red glant.star 199
IIIlght years away.

&

- = o i3 5 -:' 3 i
Miragd NGC 404@‘; 5 I Credit: Panmh)bservatorylSTScl/WikiSky
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the most,beaqtlful




#* The recent™findings show# that
Upsilgi@Andromedae has a system

)
iscovered solar” system _outside
Ir own: .y .

In 1996, astronomers @eoff Marcy
and Paul Butler detected evidence #
that a planet, abdtit the same mass
as Jupiterfwas circling the star. In *
1999 théy overed two other
planets.




, 4 _Interes‘.ting facts ”
& . o |
* 1885 Supernd'!‘/a was recorded in the Andromeda

Galaxy and it was the first to be'detected'butsme the

Milky MVay. . ' &

o
‘ ﬂ 1 ".'I

-

# Andromeda is associated witff the- Androme.dlds
(Bielids) shower, whmh‘broduced meteor storms in
1872 and 1883 when Blela comeL breke uo intostwo

. pleces »




. Tie Hubble Space Telescope

e
¥y

* Hubble is not that far aWay — only
about 600 km above Earth. Its nearly
*tircular orbit takes itonce around

the'planet every 97 minutes:

* It ggver travels farﬂﬁe&north than
@ 285 degrees N. latitude, gr farthgr =

south thar?28.5 degrees S. laditude
a = 5

2 e
i
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| # Light
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pointing

systems
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and system
bays




Sogpe of Hubble's top disgpveries

# Supernovae ‘observations: ©+ # [Extrasolar planets: Hubble made
ta taken by the Hubhle ° of, . first direct measg@@gments of the
upernovae explosions heélped * chemical makeyp an eXtrasolar

scientists ‘confirm th® existence planet's atmosphere.

of mysterious dark matter, one of # % .More evidence.gf black holes: At
the hottest research areas of the heart of the -elliptical galaxy
astronomygtoday. . M87, Hubble observations
Cephe riables: Hubble's confirmed thatthere is a black hole
observati of Cépheids (stars @ with asmass nWMlions to billions
that vary consistently over tinte,) timeg that of our sun.g - "

helped establish a more accurate #¥ Gamma-ray bursts:e Hubgle
age of the universe. ® “aptureda garfima ray explosion on
Janyary 23, 1999, which at the time
was the most powertul explosion
ever fécorded® = ;

Quasars;, Saientlsts have Shly jyst
begun to understand the behavior
of these, powerful bright abjects.
stronomers using Hubble tracked
down _the *homes’' of guasari
proving that theseflynamos reside
&Pin the centers of galaxies.
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Conclusion
e &
P :
~ Andromega galaxy plays an important
. role_Jin galactic ‘studies, heing the

nearest 'éj'iant % spiral & galaxy., Our -

knowledge aboufy uts . objects = is -
constantly g"rowing and changing largely
thanks to HST. This is very important,
considering@he Similarity between the
Andromeda galaxy and the Milky \éVay. 12 i







