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Introduction

𝛀∗ ≈ 𝟎. 𝟐𝟕%

𝛀𝒎 ≈ 𝟎. 𝟑𝟐

Global cosmic values Local Universe

1. Local Volume

2. Local Supercluster

3. D < 135 Mpc

(𝐹𝑢𝑘𝑢𝑔𝑖𝑡𝑎&𝑃𝑒𝑒𝑏𝑙𝑒𝑠2004)

(Planck2014)



Local Volume, D < 11 Mpc

V𝐿𝐺 < 600 km s−1

Data from Updated Nearby Galaxy Catalog (UNGC) 
(Karachentsev, Makarov, & Kaisina, 2013)

• Accurately measured galaxy distances
• Kinematics 
• K-band magnitudes were measured in 2MASS 

Redshift Survey (Jarrett et al., 2000)



Local Volume, D < 11 Mpc

𝛀∗ = 𝟎. 𝟒𝟒 %

𝑴∗ = 𝑀⊙

𝐿𝐾
𝐿⊙



Local Volume, D < 11 Mpc

𝛀𝐦= 𝟎. 𝟏𝟕

Tully (2015),  
Kourkchi & Tully (2017)

𝑴𝒕𝒐𝒕 =
16

𝜋 𝐺
< Δ𝑉2𝑅𝑝 >

Main Disturbers halo masses Field galaxies

𝑴𝒕𝒐𝒕 ≈ 32 𝑀∗ vs



Local Supercluster, D < 40 Mpc

V𝐿𝐺 < 3500 km s−1

Data from catalog of galaxy groups made by Kourkchi & Tully (2017) (KT17)

Total mass of the group

Dynamical mass Inferred from K-band luminosity

𝑴𝒕𝒐𝒕 =
𝛼 𝜋

2 𝐺
𝜎𝑝
2𝑅ℎ

Radial velocity dispersion

Harmonic radius



Local Supercluster, D < 40 Mpc

Ω∗ = 0.24 − 0.32%

𝛀∗ ≈ 𝟎. 𝟐𝟕%
(𝐹𝑢𝑘𝑢𝑔𝑖𝑡𝑎&𝑃𝑒𝑒𝑏𝑙𝑒𝑠2004)

Global value



Local Supercluster, D < 40 Mpc

Ω𝑚= 0.12 − 0.14



D < 135 Mpc

V𝐿𝐺 < 10000 km s−1

Data from catalog of galaxy groups made by Tully (2015b) (hereafter T15b)

• 2MASS Redshift Survey observational limit 11.75m

Correction factor for total luminosity of the group

• Dynamical total mass and total mass inferred from mass-to-light ratio



D < 135 Mpc

Ω∗ = 0.20 − 0.24%



D < 135 Mpc

Ω𝑚= 0.05 − 0.16

• Difference between Ω𝑚for 
Northern and Southern Galactic 
hemispheres decreases with 
increasing D and at D > 70 Mpc it 
becomes within (10 − 15)% of the 
mean value.



D < 135 Mpc



Summary

• In the Local Volume stellar density is Ω∗ = 0.44 % and total density is Ω𝑚= 0.17

• Within the sphere with radius of 40 Mpc stellar density is similar to its global value 
Ω∗ = 0.24 − 0.32%, while total density is Ω𝑚 = 0.12 − 0.14, which more than 2 
times less than that of the global value 

• Within the sphere with radius of 135 Mpc because of the observational 
complications estimations of Ω∗ and Ω𝑚 have significant systematic uncertainties 
and drop to the values Ω∗ = 0.20 − 0.24%, Ω𝑚 = 0.05 − 0.16

• Major part of the cosmic dark matter locates outside the virial and collapsing zones 
of groups and clusters



Summary

• In the Local Volume stellar density is Ω∗ = 0.44 % and total density is Ω𝑚= 0.17

• Within the sphere with radius of 40 Mpc stellar density is similar to its global value 
Ω∗ = 0.24 − 0.32%, while total density is Ω𝑚 = 0.12 − 0.14, which more than 2 
times less than that of the global value 

• Within the sphere with radius of 135 Mpc because of the observational 
complications estimations of Ω∗ and Ω𝑚 have significant systematic uncertainties 
and drop to the values Ω∗ = 0.20 − 0.24%, Ω𝑚 = 0.05 − 0.16
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Thank you!



Densities in log-log scale



Local Volume, D < 11 Mpc

𝛀∗ = 𝟎. 𝟒𝟒 %

𝑴∗ = 𝑀⊙

𝐿𝐾
𝐿⊙

NGC 5128, M 81, NGC 253 



Local Supercluster, D < 40 Mpc

Ω∗ = 0.24 − 0.32%

𝛀∗ ≈ 𝟎. 𝟐𝟕%
(𝐹𝑢𝑘𝑢𝑔𝑖𝑡𝑎&𝑃𝑒𝑒𝑏𝑙𝑒𝑠2004)

Global value

Virgo

Fornax


