
Deformation of an Expanding Void�
in Redshift Space


•  Peculiar velocity of a spherical void is detemined 
by Ω and δ. [1]


•  Cross-correlation between CMB & LSS indicates 
existence of nonlinear voids > 100Mpc[2,3]


↓

Can we test universe model by observation of voids?


How does expanding void look in z-space?
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Introduction




Dynamics of void�

•  Time evolution of shell velocity of empty void

y≡1+v/HR


Fix Ω0=0.3 and change λ0.�
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•  Velocity vs Ω and δ for non-empty voids


Fitting formula:
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Deformation of void in redshift space�

•  Analysis method

–  Solve equation of motion of shell.

–  Solve null geodesic equations from shell to 

observer. 




•  Dependence on void size

     Deformation ratio is almost independent of size.
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•  Dependence on z (location)
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Dependence on universe model
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Summary: how much is shape of void deformed?
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Conclusions�

•  We show dynamics of spherical void and its 
deformation in redshift space.

–  Expanding void is prolonged in light of sight.

–  Deformation ratio depends on universe model 

and void location, but independent of size.

•  If voids >100Mpc at z~1 exist, we will find such 

a deformation in future deep sky survey, and 
confirm existence of Λ.



