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Testes cosmolbgicos através do diagrama de Hubble
fontes padrao
f=L/4pirMm2*1/(1+z) * 1/(1+2)

hc/A tempo

réguas padrao
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Fig. 6. Deviations in the Hubble diagram. Each point in this plot
shows the difference at each redshift between the measured
apparent brightness and the expected location in the Hubble
diagram in a universe that is expanding without any acceleration or
deceleration. The blue points correspond to median values in eight
redshift bins. The upward bulge at z {approx} 0.5 is the signature of
cosmic acceleration. The hint of a turnover in the data at the highest
redshifts, near z = 1, suggests that we may be seeing past the era
of acceleration driven by dark energy back to the era of deceleration
dominated by dark matter. From top to bottom, the plotted lines
correspond to the favored solution, with 30% dark matter and 70%
dark energy, the observed amount of dark matter (30%) but no dark
energy, and a universe with 100% dark matter (from ref. 18).



Hubble diagram at high z is complicated y evolutionary and
cannibalism effects.

why many astronomers believe that the universe is open.

If they are correct, evolution is more important than
cannibalism.
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Problem 15.12. Another observational cosmological
test involves the use of “standard rulers.” Suppose we
have a galaxy of fixed length [, in its rest frame, and sup-
pose this length is oriented perpendicular to our line of

Define oy = Hly/c, and calculate its numerical value
for a large galaxy. Convert your answer to seconds of
arc. With the functions r(z) given in Problem 15.11, plot
Ab versus z as expected theoretically for a flat and an
empty universe. Can you explain why A0 increases witk
large z for a flat universe? Hint: consider whether
universe as a whole can act as a gravitational lens, (
struct the two-dimensional analogue of the effect (
closed universe) by considering rulers on an e:

sphere. (See figures below.)



O Universo estacionario e o Big-Bang
Os quasares

A radiacao césmica de fundo

Os diagramas L x z

o paradoxo de Olbers

a nucleosintese no Big-Bang



Quasares e radio galaxias



PG0052+251

este é um dos poucos
quasares em que podemos
ver tracos da galaxia a qual
ele pertence.

lembrem que pensamos
gue quasares sao o nucleo
de galaxias muito jovens.




NGC 7317
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NGC 73218A

NGC 7320

NGC7320 — 800 km/s
as outras - 6000 km/s

os “seguidores” do universo
estacionario mostram este e
outros exemplos como prova que
existem muitos objetos (e eles
acreditam que isto vale para todos
guasares) cujo redshift ndo é
cosmologico.

neste caso, estas pessoas,
argumentam que a galaxia
NGC7320 esta associada as
outras quatro, que tem redshift
7.5X maior.




A Radiacao césmica de fundo:

vem de todas direcdes do céu com a mesma intensidade (é isotrépica)

foi descoberta por acaso na década de 1960 por engenheiros que trabalhavam com telecomunicacdes e tentavam reduzir as
fontes de ruido a um minimo.

a radiacao corresponde a um corpo negro perfeito, a uma temperatura de 2.74K

esta radiagcao deve ter vindo de uma época em que o Universo deixou de ser dominado por radiagao e que a matéria ficou
transparente a passagem da radiacao. Isto corresponde a um z~1000. Isto significa que a temperatura do Universo quando
esta radiacao foi emitida é da ordem de 3000 K.
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Os mapas do CMB
COBE e WMAP

A deteccao, pela primeira vez, de anisotropias em pequenas
escalas angulares















O paradoxo de Olbers:

por que o céu é escuro de noite?






Nucleosintese no bib-bang

Prasent universe

10 =
In the hot, early universe, 3x :1 0 K 0.9 1:1 0 K 74% hydrogen

protons and neutrons were
equally numearous since the
energy was high enough to
exchange them freely back
ﬂnd Iﬂ-l'“"l. prnlﬂnE

. : These temperatures plus the :
¢ known abundances provide a :
 * test for the expansion rates
¢ In cosmological models.

neutrons

26% helium
by mass

Free neutrons bagin to .
decay at a faster rate than| :
they are produced.

Deuterium becomes stable,
50 neutrons quickly combine
to produce deutarium and
then halium, stopping the
neutron dacay.




0S primeiros trés minutos:
http://hyperphysics.phy-astr.gsu.edu/hbase/hframe.html
rho rad =a Trad"4 / c*2

hoje, rho rad =6.5 x 10M-34} g / cm”"3

mas T_{rad} \prop D-1} -->rho {rad} \prop D*{-4}

e na matéria: rho_m \prop DA{-3}

assim:

rho_{rad}/rho_{m} \ prop D{-1}


http://hyperphysics.phy-astr.gsu.edu/hbase/hframe.html

