
Proper distance

(From M. Plionis’ notes)
 

R ∝ (1+ z)−1

 

dt =
−1
H0

dz
E(z)(1+ z)

(also called transverse comoving distance, DM=dpro(z=0) e.g. Hogg 1999)

MD

for a given epoch t



Proper distance

DH≡c/H0 Hubble distance =

9.26×1025 h-1 m

DM proper distance

(Hogg 1999, astro-ph/9905116)



Angular distance

(Hogg 1999, astro-ph/9905116)

8kpc (h=0.71, ΩM=0.3, ΩΛ=0.7)

The distance between  (r1, θ1 , φ1 ) and                           
(r1, θ1+dθ1 , φ1 ) given by the FLRW metric:

 

ds2 = −r1
2R2(t1)dθ1

2 ≡ −l2

 

DA ≡ l /dθ = r1R(t1) =
r1R(t0)
(1+ z)

=
DM

(1+ z)



Luminosity distance

 

l =
L

4πr2

ML Dzd )1( +=

flux

(M. Plionis’ notes)



Luminosity distance

(Hogg 1999, astro-ph/9905116)



Luminosity distance

(M. Plionis’ notes)



Comoving volume

(Hogg 1999, astro-ph/9905116)



Comoving volume

(Hogg 1999, astro-ph/9905116)



Models with Λ=0

22
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8 kcRcRGR −

Λ
+= ρπ

 

ρ ∝ R−3(1+w )

(M. Plionis’ notes)

 

t0 =
1

H0

dz
(1+ z)E(z)

=
0

∞

∫ 2
3(1+ w)H0



(R. Benders’ notes)

Einstein-de Sitter Universe

R
R∝t2/3



Models with Λ=0

 

ε ≡ kc2 /2

22
2

22

33
8 kcRcRGR −

Λ
+= ρπ

(M. Plionis’ notes)



Models with Λ=0

(M. Plionis’ notes)



Models with Λ=0

(M. Plionis’ notes)



Models with Λ=0



The role of Λ and k

(M. Plionis’ notes)

[ ] 2/123
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Models with Λ≠0

(M. Plionis’ notes)
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Models with Λ≠0

(M. Plionis’ notes)



Models with Λ≠0
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