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Global density (Planck) of the DE is about  

r
L 

= 6 x 10-30 gcm-3      low but dominate because uniform across space  

(critical density r
crit 

= 8.52 x 10-30 gcm-3)  

 

In standard ΛCDM, DE is repulisve force → Antigravity  accelerating expansion 

 

 In the regions where DE dominates over the gravitating matter structures do not 

grow 

 

Since z=0.7 the formation of the structures are slowed down   

 

 

 

 



For spherically symmetric system : 

The force affecting a test particle with mass m as the sum of Newton’s 

gravity force produce by a mass M and Einstein’s antigravity force due to DE  
  
 

(Chernin et al. 2009) 

Gravity and antigravity equal when r=2rL 

In this case the acceleration around the system is zero : Zero gravity radius RZG 

At the present epoch largest bound systems are just forming   in the 

future they will not be necessary bound anymore 



R
 TR 

= turn around radius 

R
FC 

= future collapse radius 

R
zG 

= zero gravity radius  

R
ES 

= Einstein-Straus radius 

Dynamically different 

regions:  



Gramann et al. 2015 
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The Laniakea supercluster (Tully et al. 2014) is not far from the E-S distance as 

calculated from its mass 1017 Msun. 
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The usefull parameter that characterizes the influence of the DE 

energy density ratio <r
M

>/r
L  

as calculated for the system under 

inspection (Teerikorpi et al. 2015). 

 



 

(Teerikorpi et al. 2015) :  

the influence of DE for the system 

under inspection  

 

Different regions in such graph 

corresponding to the mass and size 

of a system and its dynamical state 

 

Location in the diagram indicates 

whether is overall dynamics is 

dominated by gravity or DE 

antigravity   

Graph of the dark energy influence (Teerikorpi et al. 2015)   

Lambda significance diagram 



Example for galaxy systems: 

 

Different mass estimations 

 

 

 



•Observations: 
•Superclusters of galaxies: SDSS DR7 (Liivamägi 
et al. 2012),  1313 superclusters, adaptive 

• Simulations: 
•Millenium simulations 1214 superclusters 
(Liivamägi et al. 2012)  



Superclusters A2142 

Gramann et al. 2015 







 

•Graph of dark energy significance can be use to characterize system of 
galaxies 
 

•Different regions in the diagram correspond these systems dynamical state 
within the Λ dominated expanding universe  
  
•The study of the galaxy properties in dynamically different regions may 
provide interesting insight for the environmental studies of the galaxies in 
superclusters.  
 
•Definition of the superclusters 
 

•Mass of the supercluster: M/L, lensing, dynamical mass  
  
•Theory is for spherical systems →  the spherical superclusters –> not typical. 
  
•Redshift/real space – Kaiser effect 
 

•Simulations  

 
   

Concluding remarks: 




