
Sum m ary
W e pre s ent a new  catalog of 526 voids  identified from  volum e -

lim ited sam ples  of th e  SDSS us ing th e  algorith m  de scribed in H oyle 
&  Vogeley (2002). W e te st th e  s ens itivity of void propertie s  to details 
of th is  algorith m  and q uantify th e  clustering of galaxie s  th at lie  
w ith in th e s e  voids . Th e  internal structure  of voids  reflects  both  th e ir 
grow th  by gravitational instability and th e  details of h ow  ligh t trace s  
m as s  in th e  low e st-dens ity environm ents  of th e  univers e .  W e find 
th at voids  traced by ~ L* galaxie s  fill 50% of th e  volum e of space . 
M easurem ent of th e ir radial dens ity profile s  reveals th e  s ignature  of 
void grow th  by gravitational instability: nearly flat dens ity profile s  
w ith   ~  -0.9  in th e ir central regions  and a s h arp ris e  at th e  w alls 
of th e  voids .  Th is  be h avior indicate s  th at voids  are  dynam ically 
distinct elem ents  of large -scale structure .  Th is  large st to-date  catalog 
of voids  is  publicly available as  a value -added catalog to supplem ent 
th e  SDSS data.
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Substructure in Voids
After determ ining th e  s et of voids  and void galaxie s , w e  statistically 
ch aracterize  structure  w ith in th e  voids . W e q uantify th is  sm aller scale 
structure  us ing th e  tw o-point correlation function, w h ich  appears  
cons istent w ith  th e  overall structure  as  identified in th e  M illenium  
Run s im ulation by Springel et al. (2005). In progre s s  is  a 
m orph ological analys is  of structure s  in voids  us ing Sh apeFinder 
statistics  (Sah ni et al. 19 9 8).

Void Size s
Th e num ber and volum e of voids  found in th e  various  sam ples  are  
cons istent for variations  of th e  absolute m agnitude  lim it from  -20 to -21. 
Discrepancie s  occur only for th e  sm allest voids .  Th is  is  expected 
becaus e  a low er sam ple dens ity create s  sm all voids  th at are  not 
statistically s ignificant.

Radial Dens ity Profile s
Th e radial dens ity profile s  of th e  voids  found in SDSS are  cons istent 
w ith  th e  predictions  of void grow th  by gravitational instability.  By 
look ing at th e  radial dens ity profile s , in both  enclosed volum e s  as  
w ell as  sph e rical s h ells grow ing from  th e  centers  of th e  voids , it can 
be  s e en th at th e  voids  are  s ignificantly underdens e  com pared to th e ir 
im m ediate  environm ent.  Th e  buck et s h aped radial dens ity profile is  
in agre em ent w ith  linear gravitation th eory as  predicted by Sh eth  and 
van de  W eygaert (2004).
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 δρ⁄ρ (enclosed) starting 
from  th e  center of of th e  
m axim al sph e re  of each  void 
region.  Th e  re sults  of 526 
voids  are  averaged and 
stack ed togeth e r.  It can be  
s e en th at th e  voids  are  
s ignificantly underdens e  at 
th e  center, and th at th e  edge  
is  fairly s h arp as  w all 
galaxie s  begin to be  
enclosed. 

Left: O bs e rved dens ity of sph e rical s h ells as  a function of void radius  out from  th e  
center of void regions  averaged over th e  526 voids  found.
R igh t: Dens ity of sph e rical s h ells as  predicted by Sh eth  and van de  W eygaert 
(2004).

Left: Overlap fractions  of various  sam ples  w ith  th e  bas e  void sam ple.  
R igh t: Num ber of voids  found in each  sam ple as  a function of th e  volum e of th e  void.

Sk y distribution of 
com pleted spectroscopy 
in SDSS Data Releas e  5
5740 s q uare  degre e s
674,749  galaxie s
Spectra: 3800-9 200 Å
h ttp://w w w .sds s .org

Volum e lim ited catalog
Subsam ple of SDSS data
Abs . m ag. lim it: 
-20 +  5log(h )
zm ax=0.107
61,084 galaxie s

20 M pc th ick  slice  centered on th e  large st 
m axim al sph e re  in th e  void sam ple.  Void 
galaxie s  are  red and w all galaxie s  are  
black  in th e  slice  of th e  volum e lim ited 
sam ple, and inters ections  w ith  all m axim al 
sph e re s  are  displayed.

Z oom -in on th e  large st void region 
found by VoidFinder in SDSS DR 5. 
Th is  10 M pc th ick  slice  s h ow s  th e  
m agnitude  lim ited sam ple along w ith  
m axim al sph e re s  found w ith  VoidFinder 
th at m ak e  up a s ingle void region.

H ow  VoidFinder W ork s
VoidFinder (H oyle &  Vogeley 2002) is  us ed to locate void regions  
and void galaxie s .  Th e  m eth od is  illustrated below :
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Re sults of VoidFinder 
VoidFinder finds  526 statistically s ignificant voids  in th e  SDSS Data 
Releas e  5 sam ple.  Th e s e  voids  m ak e  up 50% of th e  total volum e in th e  
sam ple, and contain 20% of th e  galaxie s .  Th e  sam ple us ed for 
identifying voids  w as  ch os en w ith  an absolute m agnitude  cut of 
-20+ 5log(h ) (approxim ately M ilk y W ay lum inos ity), and com oving 
distance 100 < d < 300 h -1 M pc, w h ich  corre sponds  to a reds h ift of 
z = 0.107.

A copy of th e  void catalog is  available at:
h ttp://w w w .ph ys ics .drexel.edu/~ pan/voidcatalog/

Distance s  to 3rd neare st ne igh bor, d3, is  
found for each  galaxy

If d3NN > 7 h -1 M pc, m ark  as  potential 
void galaxy and rem ove

M axim al sph e re s  (r>10 h -1 M pc) grow n 
to encapsulate void regions .

Potential void galaxie s  placed back  in.  If 
potential void galaxy lie s  w ith in a void 
region, it is  a void galaxy.




