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Cosmologies
w(a) = wy + we(l + a)
Cosmology Q Qm Qa Qs Wy W,
SCDM 1 1 - 0 - -
OCDM <1 <1 - >0 - -
ACDM 1 ~03 =07 0 —1 -
XCDM 1 ~03 =~07 0 #-1 -
CPL 1  ~03 =07 0 #-1 =0

3/9



Average distance between galaxies

Possible deaths of the Universe

Qy=03,0,=07 ¢

0 5 10
Billions of years from now

15

Qm Qa w k  Universe death
>1 - - >0 closed "BigCrunch"
1 - - 0 flat "Big Freeze"
<1l - - <0 open "Big Freeze"
03 0.7 -1 0 flat "Big Freeze"
03 07 >-1 0 flat "Big Freeze"
03 07 <-1 0 flat "Big Rip"

Positive Curvature

Negative Curvature

Flat Curvature

4/9



Observable parameters

e Hubble constant H,

5/9



Observable parameters

e Hubble constant H,

Qp

e gas fraction fgus = G

5/9



Observable parameters

e Hubble constant H,

Qp

e gas fraction fgus = G

e baryonic density (,h?

5/9



Observable parameters

e Hubble constant H, )

Qp

e gas fraction fgus = G

e baryonic density Q,h? )

Qm - Qb + Qdm

5/9



Observable parameters

Hubble constant H, )

Q
ﬁ O = Qp + Qam

gas fraction fe.s =

baryonic density Qph?

dark energy parameters 2, wq, w,

5/9



Observable parameters

Hubble constant H, )

Q
ﬁ O = Qp + Qam

gas fraction fe.s =

baryonic density Qph?

dark energy parameters 2, wq, w,

CMB fluctuations oy, ng, A

5/9



Observable parameters

Hubble constant ' H, )

Q
ﬁ Q)= Qp + Qam

gas fraction (fe. =

baryonic density Qph?

dark energy parameters (2, )( wq,) w,

CMB fluctuations oy, ng, A

5/9



Galaxy clusters |

e virial radius My, =

47r3A

3 TVir

CpC

A, = 200, 500, 2500

6/9



Galaxy clusters |

e virial radius My, =

e enclosed mass
- relaxed clusters

4 3 Acpc

3 TVir

HE(< 7“) =

A, = 200, 500, 2500

rkT (dlnn dinT
Gvmy, (dlnr + dlnr)

6/9



Galaxy clusters |

e virial radius My, = 403 A

3 TVir

e enclosed mass
- relaxed clusters

e gas fraction fgus
- hot clusters (k7" > 5 keV)

CpC

HE(< 7“) =

A, = 200, 500, 2500

rkT (dlnn dinT
Gvmy, (dlnr + dlnr)

6/9



Galaxy clusters |
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Galaxy clusters Il B(z) = HQ)

e local abundance & evolution

- scaling relations
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Galaxy clusters Il

e local abundance & evolution

- scaling relations

e clustering
N> M) = f(M,z)

N(>M) (h* Mpc-3)

N(>M) (h™3 Mpc-3)
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Galaxy clusters Il

e local abundance & evolution

- scaling relations

e clustering
N> M) = f(M,z)

e XSZ distances

- X-ray observations
- Sunyaev-Zeldovich effect
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Cosmological constraints

Reference® Data og Qm QpE w b
Local abundance and evolution!

M10 X-ray 0.82 + 0.05 0.23 £+ 0.04 1-Qpy —1.01 £+ 0.20

V09 X-ray 0.81 + 0.04 0.26 + 0.08 1—Qm —1.14 £+ 0.21

Local abundance only

R10 optical 0.80 + 0.07 0.28 &+ 0.07 1-Qn —1

HO09 X-ray 0.88 + 0.04 03 1—Qn _1

Local abundance and clustering

S03 X-ray 071401 0345000 1-Qy -1

Gas-mass fraction

A08 X-ray 0.27 + 0.06 0.86 + 0.19 —1

A0S X-ray 0.28 + 0.06 1—Qn —1.147047

E09 X-ray 032 £ 0.05 1-Q, —1.1%07

L06 X-ray+SZ 0.40°028 1—Qu -1

XSZ distances

B06 X-ray+SZ 03 1 Qm —1 0.77+0-44
S04 Xeray+SZ 03 1—Qm —1 0.69 + 0.08
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Cosmological constraints
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