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Flusso: Fy [erg cm2 s-| Hz 1]

C —23
F\ = VF,, 1 Jy =10

erg

sec-cm? - Hz

m =(—2.5log(F,) + C

Piu’ la magnitudine & grande piu 'oggetto ¢ debole
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Am =30 - 20

Am =10 —> F41/F2 =104



Spectral irradiance, W/(m? nm)

Let’s build the integrated spectrum of a galaxy as
function of time.
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| : stars!

Legge di Wien:

A T=0290mK

Dalla legge di Stefan:

L = 4ntR%0T*



Let’s build the integrated spectrum of a galaxy as
function of time.

Ingredient number #1: stars!

Spica | L ‘ Legge di Wien:
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Dalla legge di Stefan:

L = 4mR%0T*
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Let’s build the integrated spectrum of a galaxy as
function of time.

Stars have different colours
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‘Le stelle blue sono “giovani”

Le stelle rosse
sono “vecchie”

Il gas che
vediamo nelle
braccia a spirali






Barred Spiral Galaxy NGC 1300
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NASA, ESA, and The Hubble Heritage Tzav (STScl/AURA) « Hubble Space Telescope ACS » STSA-PRCOS-01



Spiral Galaxy NGC 4622
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NASA and The Hubblz Hartage l2am (STSCVAURAL « Huoble Spacs lelescope WHSC2 « STS5c-PRCDZQ3
















E tutte le altre sono “irregolari’!

Irr | Irr 1I




“Morfologia” delle galassie

Storicamente, la classificazione morfologica delle galassie corrisponde a un approccio
standard nelle fasi iniziali di molte discipline scientifiche: la tassonomia (per esempio Linneo).




Perche e interessante studiare la morfologia?

In realta, le galassie non hanno né una vera forma né un confine - hon sono corpi
rigidi!!!.

La "forma" delle galassie & dovuta alle orbite delle stelle nel potenziale gravitazionale.

La morfologia e legata alla cinematica delle stelle e del gas.

Oltre alla radiazione, la cinematica e la morfologia sono una testimonianza fossile della
storia precedente di una galassia.

Le proprieta morfologiche e cinematiche sono altamente correlate alle proprieta della luce
emessa.
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Spirals are made of two components:

- bulge (similar to ellipticals)

- disk
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Visual classification
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SCIENCE PROFILE

Few have withessed what you're about to see

Experience a privileged glimpse of the distant universe as observed by the SDSS, the Hubble Space Telescope, and UKIRT

Il!ll !, ) E.En We are trying something new! Come help us understand a very specific type of galaxy and experience science from start to end.

Classify Galaxies

To understand how galaxies formed we need your help to
classify them according to their shapes. If you're quick,

you may even be the first person to see the galaxies you're
asked to classify.

Begin Classifying

Visual classification: try yourself!

www.galaxyzoo.org



http://www.galaxyzoo.org

= (1) 10 ——g—

Classify

SHAPE
Is the galaxy simply smooth and rounded, with no sign of a disk?

Visual classification: try yourself!

www.galaxyzoo.org


http://www.galaxyzoo.org

— ——

Oltre la classificazione visuale: metodl _quantitativi
| b

Fig. 6.1. [scphotes inthe R band of four giantelliptical galaxices: (a) isophotes arselliptical
(NGC 5846); (b) the long axis of the inner isophotcs is roughly herizontal, twisting to
near-vertical at the outer contour { EEAR JI6WG); (¢) diamond-shaped *disky” 1sophotes,
with aq = D.03 {Zw 159-80 1n Coma); (d) rectangular ‘boxy’ isophotes, with a. & —0.01



Can we be more
quantitative?
Radial profile
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Elliptical galaxies can actually be fitted with
different slopes of the exponential profile.
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More massive and luminous galaxies have larger n

I(R) (B magnitudes)

N1399:

[I(R) = I(Re)e_b[(R/Re)l/n_l] Sersic profile J

Re 1 r®
b from the condition: f dR I(R)R = —f dR I(R)R
0 0

useful fitting formula:

2

b~ 1.999n — 0.327
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Le Galassie
ellittiche hanno
indice di Sersic

“grande”’.
Un valore medio di
riferimento e’ n=4

de Vaucouleurs profile
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Le Spirali hanno un bulge + disco “esponenziale (n=1)

I(R) = I(R,)e~bI(R/B)" =1
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B arer was T

. Disk+Spheroid :

100 Disk~+Irregular I

[ B Disk+Spheraid+Irr
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Le cose sono piu complicate di cosi... £ : .;

la distribuzione dell’indice di Sersic n o I -
e’ continua. 20,
of
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T : : : : Disk+Spheroid

Come si distinguono nei casi dubbi? ; Spheroid+regular |
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Broad distribution of Sersic indices °'_ e aular O i

Galaxies with a disk peak near n~1 with a o : Jsfi,f,egs,:r :

tail to highern sol Spheroid-tirregular |

Galaxies with a spheroid span full range, ol Disk+Spherold+irr J;

most have n<z £ :

Irregular galaxies peak at n<a 2% . j

Cannot use Sersic Index alone to separate 501 ;

disks from spheroids : '
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Sersic Index (n)



L’'esercizio di oggi

Caso semplificato:
- esistono solo galassie ellittiche e a spirale;
- Osservazioni fatte tutte con lo stesso telescopio
- Abbiamo gia’ misurato quattro parametri:

- mag G con fit Sersic libero OF "y A A

- mag R con fit Sersic libero

- mag G con fit a due Sersic: bulge+disk(n=1).. |G| R .

- mag R con fit a due Sersic: bulge+disk(n=1)

- Abbiamo gia classificato le galassie come ellittiche (0) o
spirali (1)

Vogliamo sviluppare due classificatori che decidano se una
data galassia e’ E/S sulla base di questi 4 parametri




