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Hubble Ultra Deep FieldHubble Ultra Deep Field
Main parameters
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Our object’ s catalog parameters:

• Total object count: 4125 (645 elliptical galaxy, 2175 spiral galaxy, other  –  irregular 
galaxies)

• Photometric redshift probability above 90%

• S/N ratio = 5

• Magnitude limiting: 30.31m (z filter)



  

Photometric redshiftsPhotometric redshifts
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SED and observed galaxy flux in different 
filters

For computing photometric redshift we use HyperZ program, where 
we consider corrections: Calzetti reddening and “ Lyman forest” .



  

Modeling the radial distribution of Modeling the radial distribution of 
galaxies galaxies 
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α, β, z0 –  free parameters, A –  normalization amplitude

 we use parameters:

 H0=72 km/c Mpc-1, 
Ωm=0.3, ΩV=0.7



  

Steps of analysis
   construction the observed redshift distribution 
∆∆Nobs(z)/∆∆z for several redshift bins ∆∆z

  construction the redshift distribution ∆∆Nml(z)/∆∆z 
for magnitude limited homogeneous distribution 
of     galaxies in considered deep field

 estimation the expected number fluctuations ∆∆N 
in fixed redshift bins ∆∆z

 extraction inhomogeneity regions in the  radial 
distribution of  galaxies

 comparison of radial redshift distribution 
dN(α,δ)(z)/dz for different directions (α,δ) on the 
sky



  

Expected number fluctuations Expected number fluctuations 
in fixed redshift binsin fixed redshift bins
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The Poisson’ s noise 
dispersion:

Expected value of «cosmic 
variance»:

γ

σ 






+
=

r

r

z

J
theor

022

1

Theoretical 
dispersion:

Effective 
radius:

3

1

2

4

3





 Ω∆== rrrr eff π

,
),(

),(
N

NzN
zz obs

obs

−∆
=∆σ



  

  HUDF survey radial distributions HUDF survey radial distributions 

Radial distributions for bin z=0.3 (left) and z=0.5 ∆ ∆
(right)



  

FDF survey radial distributionsFDF survey radial distributions

Radial distribution for bin z=0.3∆ Observed deviations for bin z=0.3∆



  

EExpected number fluctuationsxpected number fluctuations
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Where are the missing gamma 
ray burst redshifts?

(D. M. Coward et al., 2008)



  

Gamma Ray BurstsGamma Ray Bursts

Radial distribution for z=0.5∆ Observed deviations for bin z=0.5∆



  

Tests for detection of  the super-large structures

 Covering sky in different directions

SDSS Great Wall 
λ=500 Mpc 

( Gott et al. 2005 )

SDSS power spectrum 
λ=1200 Mpc 

( Padmanabhan et al. 2007 ) 



  

References - 1References - 1

1. Appenzeller I., et al., 2004, Messenger, 116, 18
2. Beckwith et al. 2006, A.J., 132, 1729 
3. Blake et al. 2007, MNRAS, 374, 1527 (astro-ph/0605303)
4. Brand K., et al., 2003, MNRAS, 344, 283
5. Coe D. et al., 2006, Astron.J., (astro-ph/0605262)
6. Coward D. et al., 2008, astro-ph/0711.0242
7. Gabrielli A., Sylos Labini F., Joyce M., Pietronero L., 2005, 

Statistical Physics for Cosmic Structures, Springer
8. Gott J.R., Juric M., Schlegel D. et al., 2005, Ap.J., 624, 463,
9. Hawkins et al. 2003, MNRAS, 346,78
10.Heidt J., et al., 2003, A \& A, 398, 49
11.Malhotra et al. (2005), astro-ph/0501478
12.Massey R., et al., 2007a, Ap.J.Suppl.Ser., 172, 239
13.Massey R., et al., 2007b, Nature, 445, 286



  

References -2References -2

 Miller L., et al., 2004, astro-ph/0403065
 Nabokov N., Baryshev Yu., 2008 , Bulletein SAO RAS (in press).
 Padmanabhan et al. 2007,  MNRAS, 378, 852 (astro-ph/0605302)
 Peebles P., 1980, The Large-Scale Structure of the Universe 

(Princeton University Press)
 Percival W., et al., 2006,  astro-ph/0608636
 Rudnick L., Brown S., Williams L., 2007, Ap.J., 671, 40 astro-

ph/0704.0908
 Scoville N., et al., 2006, astro-ph/0612384
 Somerville R.S., et al. 2004, Ap.J., 600, L171
 Sylos Labini et al., 1998, Phys. Rep., 293, 66
 Wolf C., et al., 2004, A \& A, 421, 913   (astro-ph/0403666)
 Zehavi et al. 2005, Ap.J., 630, 1
 Zatloukal M., et al., 2007, astro-ph/0709.041


