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Cosmic  Flows

Gravitational Instability
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Gravitational Instability

Gravitational Instability

The linear system of structure growth equations can be 
written in terms of a second order differential equation,
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Gravitational Instability
… whose two solutions are separable in time and space, 
leading to a universal “density growth factor” D(t), 

“Growing Mode” “Decaying Mode”

Linear Density Growth
… whose two solutions are separable in time and space, 
leading to a universal “density growth factor” D(t), 

“Growing Mode” “Decaying Mode”
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Linear Density Growth
… The universal “density growth factor” D(t) can be 
computed for any cosmology through the integral 

Linear Density Growth



18/01/2013

5

GRAVITY   PERTURBATIONS

Gravitational Instability

Velocity  Perturbations
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Local Universe
Peculiar Velocities

Local Supercluster flow

Lilje, Yahil & Jones  1986
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Mark III

Peculiar velocities
Local Universe

Willick, Strauss et al.

First flow maps:
7 Samurai 

POTENT map

Mass distribution
Local Universe

Bertschinger,
Dekel, et al.
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POTENT map

Mass  distribution  Local Universe

Bertschinger,  Dekel, et al.

Great Attractor Galaxy

Local Universe

Mass Distribution 

PSCz

(Branchini et al.)
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Great  Attractor
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Tony Fairall’s 
nearby LSS map:    

cz=3000-3999 km/s 

clear views of 
Great Attractor:

Norma Cluster/
A3627
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PSCz  Survey 

Dynamics:
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Velocity
Field
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 Flow throughout the volume       

restored  (assuming no shell-crossing)

 Restored velocities volume-weighted

 Shot-noise suppressed

PSCz  
Flow Field

PSCz,  velocity+density field 
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2MRS Survey 

Dynamics
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Cosmic Dipoles
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The CMB Dipole

DT= 3.36 mK                                             vLG= 627 +/- 22 km/s

(l,b)=(264.3o,48.1o)                                   (l,b)=(276o,30o)
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PSCz

dipole

2MASS   dipole
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2MASS  survey 
• 2MASS all-sky survey: 

ground-based  near-infrared  survey  whole sky,
J(1.2 mm),  H(1.6 mm),  K(2.2 mm)

● 2MASS extended source catalog (XSC):
1.5 million galaxies

● unbiased sample nearby galaxies
● photometric redshifts:     depth in 2MASS maps,   

“cosmic web” of (nearby) superclusters spanning 
the entire sky. 

courtesy:                      T. Jarrett
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The Cosmic Web

Looking around us we already see the unmistakable signatures of an intriguing 
foamlike matter distribution in our  immediate Cosmic Vicinity.

Identity of Local Structures along local Cosmic Web.
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The Cosmic Web

2MASS: the cumulative view. 
Moving outward we see the unfolding of the local cosmic foam.  

Identity of Local Structures along local Cosmic Web.
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2MASS

dipole
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Redshift Space
Distortions
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