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Abstract:	  
We	   present	   updated	   results	   on	   large	   scale	   structure	  
clustering	   strength	   of	   z=2.1	   Lyman	   Alpha	   Emi7ers	   (LAE)	   in	  
the	  MUSYC	   survey.	   This	   survey	   comprises	   4	  fields	  of	   30x30	  
arcmin	   each,	   which	   have	   been	   imaged	   both	   in	   broadband	  
UBVRIz	   (Gawiser	   et	   al.	   2006)	   and	   narrow-‐band	   OII	   3727	  
filters,	   allowing	   for	   the	   selec-on	   of	   LAEs	   at	   this	   redshib	  
(Guaita	   et	   al.	   2010).	   Here	   we	   present	   the	   joint	   clustering	  
analysis	  for	  two	  of	  the	  four	  fields:	  E-‐CDFS	  and	  SDSS1030+05.	  
With	   the	   addi-onal	   sample,	   we	  were	   able	   to	  measure	   the	  
dependence	   of	   correla-on	   length	   r0	  with	   Lyman-‐Alpha	   line	  
luminosity	  and	  equivalent	  width	  (EW),	  as	  es-mated	  from	  the	  
narrow-‐	  and	  broadband	  photometry.	  We	  observe	  significant	  
correla-ons	  of	  clustering	  strength	  with	  both	  quan--es.	  

Luminosity	  Segrega-on	  

Fig.4:	   Redshib	   distribu-ons	   of	   the	  
selected	   samples	   of	   LAEs	   (same	  
colors),	   also	   from	   the	   simula-on.	  
The	   black	   and	   green	   distribu-ons	  
are	   nearly	   iden-cal,	   while	   the	  
FWHM	   of	   the	   purple	   and	   cyan	  
curves	   is	   10%	   smaller	   and	   22%	  
bigger	   than	   the	   black	   one,	  
respec-vely.	  

Fig.3:	   Expected	   true	   luminosity	  
distribu-ons	   of	   the	   whole	   (black),	  
low	   (cyan),	   medium	   (green)	   and	  
high	   es-mated	   luminosity	   (purple)	  
samples	   of	   LAEs,	   determined	   from	  
the	   montecarlo	   simula-on.	   The	  
ver-cal	   do7ed	   line	   marks	   the	  
separa-on	   between	   samples,	   at	  	  
log(L)	   =	   (<42.1,	   42.1<L<42.3	   and	  
>42.3).	  Fainter	  samples	  have	  a	  long	  
tail	   to	   higher	   luminosi-es	   due	   to	  
the	   sources	   that	   have	   their	   fluxes	  
underes-mated	   in	   the	   border	   of	  
the	  OII	  filter.	  

Equivalent	  Width	  Segrega-on	  
Fig.6:	   Le4:	   Expected	   reslrame	   Lyα	  
equivalent	  width(EW)	   distribu-ons	  
for	  the	  whole	  (black),	  low	  EW	  (red)	  
and	   high	   EW	   (blue)	   samples.	  
Do7ed	   lines	  mark	   the	   EW	   cut	   and	  
separa-on	   between	   samples,	   at	  
EW=20	   and	   76Å	   (log(EW)=1.3	   and	  
1.88).	   Right:	   Redshib	   distribu-on	  
of	   the	   two	   EW-‐separated	   samples.	  
The	   blue	   distribu-on’s	   FWHM	   is	  
24%	  smaller	  than	  the	  red	  one.	  
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To	  sta-s-cally	  es-mate	  Lyα	  luminosity	  and	  EW	  from	  
photometry	  alone,	  we	  used	   the	  same	  approach	  as	  
Guaita	  et	  al.	  (2010),	  subtrac-ng	  the	  con-nuum	  flux	  
contribu-on	  from	  the	  line	  flux	  and	  using	  an	  average	  
es-ma-on	  of	  the	  narrow-‐band	  filter	   	  transmission.	  
The	  same	  es-ma-on	  was	  used	  in	  the	  simula-ons	  to	  
asses	   the	   effect	   of	   photometric	   errors	   and	   filter	  
shape	  in	  these	  es-ma-ons.	  	  
Fig.2	  (leb)	  shows	  the	  Lyα	   luminosity	  and	  reslrame	  
EW	   distribu-on	   of	   sources	   in	   SDSS1030+05	   (filled	  
circles)	   and	   ECDF-‐S	   (open	   boxes)	   fields.	   Red	   solid	  
line	   shows	   the	   5σ	   detec-on	   limit	   of	   the	   survey,	  
black	  solid	  line	  shows	  the	  20Å	  EW	  cut,	  do7ed	  gray	  
lines	   show	   the	   separa-on	   between	   samples,	   and	  
black	   dashed	   lines	   have	   constant	   con-nuum	  
luminosity	  of	  log(Lν)=(-‐29.4,-‐29.8,-‐30.2).	  No-ce	  that	  
the	  faint	  sample	  (log(L)<42.1)	  is	  not	  complete	  in	  EW	  
distribu-on,	   and	   that	   both	   low	   and	   high	   EW	  	  
samples	  do	  not	  include	  these	  faint	  sources.	  

Results	  
With	   our	   increased	   sample	   of	   LAEs,	   we	   present	   updated	   results	   for	   the	  
clustering	   of	   LAEs	   at	   z=2.1	   in	  MUSYC	   (see	   table	   below).	  We	   confirmed	   the	  
result	   from	   Guaita	   et	   al.	   (2010)	   for	   the	   full	   sample,	   namely	   that	   the	   bulk	  
popula-on	  of	  these	  galaxies	  could	  be	  the	  progenitors	  of	  a	  significant	  frac-on	  
of	  L*	  galaxies	  in	  the	  present	  Universe.	  We	  also	  found	  preliminary	  indica-ons	  
that	  these	  LAEs	  show	  a	  significant	  trend	  of	  increasing	  r0	  with	  line	  luminosity,	  
and	  decreasing	  with	  equivalent	  width.	  This	  is	  somewhat	  at	  odds	  with	  models	  
that	  predict	  only	  a	  mild	  dependence	  with	   luminosity	   (e.g.	  Orsi	   et	  al.	   2008).	  
Since	   for	   star-‐forming	   galaxies	   it	   has	   been	  previously	   shown	   that	   clustering	  
strength	  scales	  with	  con-nuum	  luminosity,	  our	  results	  could	  be	  a	  reflec-on	  of	  
this	   effect	   on	   Lyα	   luminosity	   and	   EW	   at	   the	   low	   end	   of	   the	   luminosity	  
func-on.	  Because	  these	  these	  quan--es	  are	  correlated,	  however,	  more	  work	  
is	  needed	   in	  order	   to	  disentangle	   the	   real	   trend	   from	  selec-on	  effects,	   and	  
more	  data	  to	  confirm	  and	  constrain	  these	  trends	  accurately.	  

Observa-ons	  and	  sample	  selec-on	  
We	  used	  OII	   (NB3727,	  green),	  U	  (purple)	  and	  B	  (blue)	  
photometry	   to	   select	   LAEs	   as	   in	   Guaita	   et	   al.	   (2010)	  	  
(see	  fig.	  1	  on	  the	  right).	  The	  narrow-‐band	  imaging	  was	  
obtained	   in	   two	   runs	   on	   CTIO	   Blanco	   4m+Mosaic	   II,	  
with	   a	   5σ	   detec-on	   limi-ng	   magnitude	   of	  
NB3727=25.1	  (AB)	  on	  both	  fields,	  and	  same	  reduc-ons	  
and	  procedure	  for	  the	  new	  SDSS1030+05	  data.	  Due	  to	  
the	  non-‐square	  shape	  of	  the	  NB3727	  filter	  (see	  inset	  of	  
fig.	  1),	  fainter	  and/or	  low	  EW	  sources	  are	  not	  detected	  
in	   the	  borders	   of	   the	  filter.	   This	   affects	   the	  widths	   of	  
the	  redshib	  distribu-ons	  of	  faint	  versus	  bright	  sources	  
and	   thus	   clustering	   measurements.	   We	   take	   into	  
account	   these	   effects	   by	   performing	   a	   Monte-‐Carlo	  
simula-on	   of	   the	   LAE	   selec-on	   process,	   having	  
luminosity	  and	  EW	  distribu-ons	  following	  Gronwall	  et	  
al.	   (2007),	   including	  photometric	  errors	  and	  the	  same	  
selec-on	  applied	  to	  the	  data.	  
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Fig.5:	  Clustering	  strength,	  given	  by	  
the	  linear	  bias	  factor	  as	  a	  func-on	  
of	   Lyα	   luminosity.	   The	   bias	   factor	  
here	  is	  defined	  as	  σ8,LAE/σ8,DM.	  The	  
bright	   end	   of	   our	   LAE	   sample	  
seems	  to	  cluster	  significantly	  more	  
than	  the	  faint	  end,	  although	  more	  
data	   is	   required	   to	   robustly	  
establish	   a	   trend.	   Ouchi	   et	   al.	  
(2010)	  presents	  a	  similar	  compari-‐
son	   but	   with	   nega-ve	   results	   at	  
this	   redshib.	   Colors	   are	   same	   as	  	  
above,	   but	   no-ce	   cyan	   point	   	   is	  
not	  complete	  in	  EW	  space.	  	  

Fig.7:	   Clustering	  
results	   for	   the	   low-‐
EW	   and	   high-‐EW	  
samples.	   There	   is	  
some	  evidence	  of	  a	  
trend	  of	  decreasing	  
clustering	   strength	  
with	  EW.	  

Sample nº	  of	  LAEs bias 
Whole 540 1.8+/-‐0.1 
Faint	  L 243 2.2+/-‐0.2 
Medium	  L 194 2.9+/-‐0.2 
Bright	  L 103 3.8+/-‐0.4 
low	  	  EW 184 3.9+/-‐0.3 
high	  EW 113 2.9+/-‐0.4 
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Fig.	  1	  

Fig.	  2	  

EW=76	  Å	  

EW=20	  Å	  


