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1. Spektralna analiza
G. Kirchoff (1860)

Tamne linije

Isti kemijski elementi
na nebu | na Zemlj
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TAMNE SPEKTRALNE LINIJE
MIKROVALNE ASTRONOMIJE
(FEC, STR. 115)
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GALAKTICKI SVEMIR
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DOSEG NASEG POGLEDA

We see the
Sun as it was
8 minutes ago

We see the nearest
star Proxima Centauri,
as it was 4 years ago

We see the Galactic
centre as it was
30,000 years ago

We see our nearest galaxy
Andromeda as it was
2 million years ago

We see galaxies in the
Hubble Ultra Deep Field
as they were upto

12 billion years ago

We see the Virgo
cluster as it was
50 million years ago
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"Ill tell you what's beyond the observable
universe -- lots and lots of unobservable
universe."



Karakteristicne brzine
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ZAGONETKA TAMNE TVARI
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BLISKE GALAKTIKE
MEBUDJELUJU

Galaxies NGC 2207 and 1C 21063

Hubble

Hertage




SUDARI GALAKTICKIH
GROZDOVA ...

D. Clowe et al., astro-ph/0608407
Collision in 1E0657-558 = bullet cluster

Weak lensing = Mass not centered on gas
= Dark Matter exists
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e - .
A. Penzias | R. Wilson (1965)

signal u mirkovalnom podrucju iz svih
smjerova neba

Potvrda
predvidanja
Georga Gamowa
(1948)
-pozadinskog
zracenja od 5K
-prvotne
nukleosinteze
(25% He)




POZADINSKO MIKROVALNO ZRACENJE

Penzias and

Wilson
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DIPOLNA ANIZOTROPIJA CMB-a
(COBEovo mjerenje v=371(1)km/s
odgovara razlici 3 mK)
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2. Porijeklo svemirskih
crvenih pomaka

= Dz. 2.1: Dopplerovi
pomaci

m Dz. 2.2: Gravitacijski
crveni pomaci

= Izvangalakticki
crveni pomaci
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Zakon: z/udalj.(expt) & v/udalj.(teor)

Expansion of the universe
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Ekspanzija samog prostora

Discovery oF ExFranoinsg LUinvERSE
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" T
DOPPLER? OPREZ ZA ZAKRIVLJENI PROSTORI!

BLUESHIFT REDSHIFT

"I love hearing that lonesome wail of
the train whistle as the magnitude of
the frequency of the wave changes
due to the Doppler effect."




Svemir kao balon u napuhivanju




DISKUSIJA:
“"Olbersov
paradoks”:
Zasto je
noéno nebo
tamno?

VJIEZBE:

2.1 Relativisticka
Dopplerova Formula

2.2 Porijeklo dipolne
anizotropije CMB-a

2.3 Sinkronizacija GPS-a
Putem STR & OTR
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