 Sparke & Gallagher 2007, Capitulo 2







Figure 10.7. The Milky Way galaxy from inside. This view of our galaxy, taken in the infra-red portion of the spectrum
using instruments on the Cosmic Background Explorer (COBE) satellite, shows our galaxy’s thin disk of stars, and
dust (which appears red or orange in this image) within the disk. Infra-red light penetrates dust and gas much better
than visible light, so the image reveals much more of the central swath of the Galaxy than we could see with traditional
telescopes. (Copyright Edward L. Wright. Used with permission.)
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sta” defora

his Chandra image shows the hot x-ray halo surrounding the
assive spiral galaxy NGC 5746. It also shows an optical view of

he galaxy including the central bulge and thin disk. The Milky
ay has a similar basic structure if viewed edge-on.




- Sistema de Coordenada Equatorial -

north celestial pole north celestial pole o - ascens éoreta -

- declinagio £
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Fig. 1.9. The celestial sphere, showing the ecliptic: right ascension o is measured eastward
from the vernal equinox, and declination é from the celestial equator.




: Coordenada Galdctico

- Fig. 1.10. Left, Sun-centred Galactic longitude / and latitude b; right, cylindrical polar
~ coordinates R, ¢, z with the origin at the Galactic center.

a 12497, 5 = 2720 (1950)_
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Fig. 1.8. A schematic side view of the Milky Way.




R —

Ross 128 | alande 21185 it b

DX Cancri

GJ725
Wolf 359 e

Galactic
Centre

¢ Eridani

- UV Ceti
XN

5 O EZ Aquarii
GJ1061 | P ¥ ewnmddl

J1061 ¢ eie | °® Indi 23 Lacaille 9352
& YZ Ceti

Status: January 2003

A vizinhanca solar



'?‘:;»._-f-:# Espac;o assoc1ad0 a um c111ndro em torno do Sol e perpendlcular ao ‘ &
dlSCO da Galax1a - - - =

| 1KpC? (ol Minkspringr o trnssorentny 1010072675 3212714 106) |

P 15 anos—luz ? (httD / / www astronomv ohlo-state edu/ ~Dog,<ze/ Ast141/Un1t5/

Lect32 NelgthI‘S Ddf )

30anosluz?(htt//duhd/usxsthz/mm 22htm) B



https://link.springer.com/referenceworkentry/10.1007%2F978-3-642-11274-4_1460
http://www.astronomy.ohio-state.edu/~pogge/Ast141/Unit5/Lect32_Neighbors.pdf
http://www.astronomy.ohio-state.edu/~pogge/Ast141/Unit5/Lect32_Neighbors.pdf
https://ned.ipac.caltech.edu/level5/Bothun2/Bothun4_2_2.html

Onde estamos?

+ O Sol habita o disco
+ R=8 0.5 kpc (Reid 1993)
+ Z =24+ 5 pc (Juric et al. 2008)

* V=236+1km/s (Reid &
Brunthaller 2004)

+ Estrelas na vizinhanca solar
orbitam o centro Galactico a

cerca de 200km /s, 250 Myr pra
completar uma Orbita.
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Fig. 2.2. A color—magnitude diagram and approximate spectral types for 15630 stars
within 100 pc of the Sun, for which Hipparcos measured the trigonometric parallax to
<10%, and the color B — V to within 0.025 magnitudes — M. Perryman.
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https:/ /arxiv.org/pdf/1904.11302.pdf
102 103 milhoes de estrelas



O satélite Hipparcos (1989-93;
European Space Agency) mediu
movimentos aparentes de 120 000
estrelas, a uma acuracia de milli-
arcsecond. O banco de dados
fornece distancias e portanto
luminosidades de estrelas dentro de
centenas de parsecs.

High precision parallax collecting
satellite, http:/ /sci.esa.int/
hipparcos/



http://sci.esa.int/hipparcos/
http://sci.esa.int/hipparcos/
http://sci.esa.int/hipparcos/

lancado em 19/12/2013

inicio das operacoes
cientificas em 25/07 /2014

Objetivos: medir a posicao
de 1 bilhao de estrelas (1%
das estrelas da Galédxia)
com precisao de 24uas,
velocidades radias para
150 milhoes de objetos,
criar uma mapa estrutural
3D da Galéxia



http://sci.esa.int/gaia/

MEDINDO DISTANCIAS: PARALAXE TRIGONOMETRICA

Fig. 2.1. Trigonometric parallax: in the course of a year, the star appears to move in an
ellipse with a major axis of 2p.

1 AU
d

= tan p &~ p (in radians).



ESTIMATING DISTANCES FROM PARALLAXES IV:
DISTANCES TO 1.33 BILLION STARS IN Gaia DATA RELEASE 2

C.A.L. BAILER-JONES,! J. RyBizki,! M. FOUESNEAU,! G. MANTELET,?> AND R. ANDRAE'

L Maz Planck Institute for Astronomy, Heidelberg, Germany
2 Astronomisches Rechen-Institut, Zentrum fiir Astronomie der Universitit Heidelberg, Germany

(Received 26 April 2018; Revised 30 May 2018; Accepted 5 June 2018; Published 20 July 2018)

ABSTRACT

For the vast majority of stars in the second Gaia data release, reliable distances cannot be ob-
tained by inverting the parallax. A correct inference procedure must instead be used to account for
the nonlinearity of the transformation and the asymmetry of the resulting probability distribution.
Here we infer distances to essentially all 1.33 billion stars with parallaxes published in the second
Gaia data release. This is done using a weak distance prior that varies smoothly as a function of
Galactic longitude and latitude according to a Galaxy model. The irreducible uncertainty in the
distance estimate is characterized by the lower and upper bounds of an asymmetric confidence in-
terval. Although more precise distances can be estimated for a subset of the stars using additional
data (such as photometry), our goal is to provide purely geometric distance estimates, independent
of assumptions about the physical properties of, or interstellar extinction towards, individual stars.
We analyse the characteristics of the catalogue and validate it using clusters. The catalogue can be
queried on the Gaia archive using ADQL at http://gea.esac.esa.int/archive/ and downloaded from
http://www.mpia.de/~calj/gdr2_distances.html.
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(Qual a faixa de luminosidade que tem mais
estrelas no diagrama H-R do Hipparcos?
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Fig. 2.2. A color—magnitude diagram and approximate spectral types for 15630 stars
within 100 pc of the Sun, for which Hipparcos measured the trigonometric parallax to
<10%, and the color B — V to within 0.025 magnitudes — M. Perryman.



- "" A fungao de lummos1dade <I>(M v) descreve quantas

£ -“‘estrelas de cada lummosmlade (ou magmtude absoluta)

__ _  - O(My)AMy Corresponde a
-'“f'r:;"tj'_'f-fden51dade de estrelas com magmtude absoluta V entre MV |

number of stars with My — 1/2 <x < My +1/2
volume V.« (My) over which these could be seen

on B -
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__ Fl g. 2 3 The hlstogram shows the lummosny function <I>(M v) for nearby stars: sohd
dots from stars of Figure 2.2, open circles from Reid et al. 2002 AJ 124, 2721. Lines
~ with triangles show Ly ®(My), light from stars in each magnitude bin; the dotted curve

& s for main-sequence stars alone, the solid curve for the total. The dashed curve gives

- M®ys(My), the mass in main-sequence stars. Units are Lo or Mg per 10pc cube;
vertical bars show unc_:crtam ty, based on n_umbers of stars in each bin.




- Ifungao de 1ummos1dade por motlvos Observacmnals (as estrelas sao
= multo pouco lummosas) | =

= A reglao lummosa é d1f1c11 de determmar p01s as estrelas sao tarase
._--*-_jfi,_?portanto nao serao encontradas a men()s que 0 volume se]a malor do que__; _f

A dlstrlbulgao de estrelas nao é umforme ao longo da posu;ao da galax1a

..,/,'f'._ff';Varlos s1stemas mu1t1plos sao confundldos com estrelas brllhantes

i j__f-;._'_Apesar dlSSO ﬁca claro que a ma1or parte das estrelas é fraca A razio *_
@ massa lummos1dade MI/L da uma medida da propor¢ao entre estrelas .
lummosas e estrelas fracas M/ L 1 para sequenc1a prmClpal e M/ L~2 @




1 e., quando todas as estrelas estavam na sequenc1a pr1nc1pa1

?*-% \IJ(M V)AM v éo numer() de estrelas que se formaram Com

£ magmtude absoluta entre . e*f = - =
.- My Mv N Mv -
W Contando 0 numero de anas brancas no Volume local, estlma se que

estrelas tem se formado na Vlzmhanga solar por 8-10 Gyr




;._;'_ff‘:'fffunc;ao de lumm051dade m1c:1a1 \IJ(Mv) esta relacmnada com a
J;""ﬁfungao de lumeSldade atual <I>Ms atraves de -

Y(My) = Opys(My) X f B(t) dt / f B(t)d:.

V(My) = Oys(My) for Ts(My) > Tgal,

= Ops(My) X when tvs(My) < Tgal
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Fig. 2.4. Circles show the luminosity function ®ys(My ) for main-sequence stars as in

& Figure 2.3. The histogram gives the initial luminosity function W(My ), assuming that |
~ stars were born at a constant rate over the past 10 Gyr. Both functions have a minimum, =

the Wielen dip, at My =~ 8. This V-band luminosity corresponds to only a tiny range of i

~ stellar mass M. The mass function & (M) probably has no dip or inflection at this mass.




’;_f:fPodemos mferlr a func;ao de 1um1n051dade 1n1c1a1 ‘I’(Mv) a part1r da L
~ fungdio de lummoﬂdade atual <I>Ms e h1poteses sobre a taxa de -
f~ -~ ff()rmaga() estelar ]‘-:{Al-._-;;‘?A"‘f‘i:’."5"?7?:: - =

V(My) = Opys(My) for tMs(My) = Tgals

= Opms(My) X "eal
ms(My)

when tmMs(My) < tgal.







"--',f” Podemos converter \IJ( M) em f;‘ (M)AM numero de estrelas

. que se formaram com massa entre M M + A M .

'-fj"_:)?f‘# Pode ser mterpretada Como a probablhdade de uma estrela que esta
B nascendo de ter uma dada massa - - f

~ + Massas baixas sdo mais provdveis do que altas massas




s(M)AM $O(M/Mo)_235(AM/Mo)

= :ff‘ ’s’o eumaconstantequedeﬁne adensidadé local de “estfelas -

a IMF de Salpeter superest1ma o numero de estrelas com masses menores
que O 5 Msun mas para massas malores ¢ adequada = -

| Observagoes no Umverso Local mostram qUe a IMF e surpreendentemente‘:f
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Fig. 2.5. Masses of stars in the Pleiades cluster: the number in each mass range is propor-

tional to the area under the histogram. The smooth curve shows the Salpeter initial mass - :
function, the dotted curve is a lognormal function. The dashed line shows mass: stars near =

0.25.M  are most numerous, but those of (1-2).M ¢ account for most of the cluster’s mass — &

- E. Moreau.




IMF (P (m) e deflmda de modo que ¢ (m) dm se]a o numero de

estrelas nasc1das no mtervalo m=x dm/ 2 dada uma normahzagao

Q numero de estrelas e massa nasc1das em um mtervalo dm é entao dado

AN (m) = ﬁ@ p(m)dm and  dM(m)= ﬁ@




¢ (m)dm m ”dm with 5235 13 alpeter w, B

_ é ( x) aO al X — 02x2 Wlth X = log (m / M@) [Mi]ler—Scalo IMF] —
: - - (ao,al,ag) = (1 53,0.96,0.4 _

m= % (m > 10Mp)
m3 (IMo<m<10Mo)  [SealolMFl &
180 (02Mp <m < 1M@). -

27 (lOM@<m<100M@)
-23  (0.5Mg <m < 1.0My)
—13 (0.08M < m < 0.5M)
-0 (OOIM@<m<008M@)

o { S pogtmioamo B8 (e Lo FC‘??“’““ Ml




sabemos derwar I IMF a partlr de prmc1plos ba51cos Algumas |
teor1as propostas estao hstadas em 9 6 2 de Mo Frank & White.

"V'”‘" Umversahdade estudos de aglomerados abertos do Umverso Local_;,—i
tendem a mdlcar umversahdade da IMF Mas ha estudos e
1nd1cam que ela pode ser d1ferente em starburst galax1es ¢ ehpt1cas =
(9 6 2 de Mo Frank & Whlte e artlgos ma1s recentes) | =




