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Cosmology is the study of the universe, or cosmos, regarded as a whole.
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Copernicus HL 58 £F B F QMM L R ZATH T 28 E T B SBLAR AL

B AT 89 F HARERA: the “Hot Big Bang” model (# KEEXEAEAL).
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| Dark Night Sky

Olbers’ paradox

it #ESAAMGTE, BRTARERELN n HAXH, TR B A
L.
W FFE— 5 TRLAMREN
F—roo L irrndr o+ (1)
= . 47T7"2 Tr-nar o0

PRa— BN EBEANLT K.
WM R eg RE2H AT LUARKETE—H.
HH @ ZIRE R A&,
@ TG K/ BRI 0,
(5} ?ﬁéﬁfw/ 6 2 % 12 04 B 8 A7 TR
o .

2023 4 8 H 21 H Avcust 21st, 2023 R Yuze Guo «O» <Fr «



INTRODUCTION OBSERVATIONS Toric: CMB FreEE TIME Isotropic & Homogeneous

I Isotropic & Homogeneous
KR JE: 2 100 Mpc.
* isotropic (& @ RFM): FH ¥ EA EAFA G T @ AT e LR
P JRAR A — 88
® homogeneous (] f?): FEH ¥ XA ENENGIZE,; B4 M LA 2
89 F i B RA LAY,

Isotropy # Homogeneity
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I Cosmological Principle

£ 2.1: F%H%/RHE (Cosmological Principle) o+

Viewed on a sufficiently large scale, the properties of the universe are
the same for all observers.
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I Redshift « Distance

LERITH
* KT MR EEK Aem;
o WMMFAHEEK Aob;

W] 2245 (redshift)

Lk <1, AXA

FURIIEZ S

O RN ER, 2>0(ZH);
O JEHARIT, z A K.
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I Redshift « Distance

Lemaitre F % &K,
Hubble #42#% - 5383 r AAM X %!

S 4
e=—r (4)
AN Doppler 2 &,
v = Hyr (5)
Hubble % 49 % AT/8 %
Hy = 684+ 2kms ! Mpc™? (6)

SINET alt), FHEWIKETH r(t) = a(t)r(t), N

v:i’:ar(tg):%r—>H0:% (7)
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Hubble # # 49 % #R:
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o AAREHFT, AEAAE-—NRIGITIKEN, FHEBAEA ~ 2.7K;
* ZRHERRATEAE®RM (isotropy);

* Al ay& @It (anisotropy);

e A& E 5 B Mt Xa9fhik (polarization).

1: Planck TR CMB i
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o 545U # (Recombination): KM¥ G 38 74F, T ~ 3000K, A & &-F
Ao FLEEHRART, BT HE KA. X
L F AT RAHE R (EACE A EAE A = E)’ AF4LERE—K
BHETALEZEF A dfedE, FHE MR ].

* R E# 4t @ (Last Scattering Surface): 2R G — KR A B b 1%
#HAT A e —A- 5\ (2 = 1060);
RAHAE (Az ~ 200)

EFHEAT RIS A HAZR L EEHEZS, BT 23, RE AT a2
CMB & R, st 2 R A8 L & gk F BT AL UL 3] 49 3R 3% 1T 69 F 5 .
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o LR TEARAS (51 ~ 1070 FHTMENF KB,
AT KRR 5] (R, $TRE.)

B 3: FHANRELM (Large Scale Structure)
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| ki, 5!

® CMB #1a ¥k
* E-polarization — £ %€ % (E), &M X LA®KE LAY, ka T
Thompson # 4
® B-polarization — £M#% (B), # AN L&#&E; LREHTAH =
@ E-polarization 43|/ # 4t (gravitational lensing) 74 &;
@ FEikatF 48R3 /719 (Primordial Gravitational Waves) % /& #
St Eeie st 3eh.
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