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Summary

• What is the ALHAMBRA survey? 
• What kind of  science can be done?
• What is the quality of  the data?
• How can the data be handled?
• First scientific results 
• ALHAMBRA-Gold and First Data Release
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The ALHAMBRA-survey: Area vs. Magnitude



The ALHAMBRA-survey: Number of galaxies vs. Volume



Study the Cosmological Evolution of Galaxies through                    
the last ~10.000 million years (“Cosmological tomography”).

Differentiate between Cosmic evolution and Cosmic Variance by 
means of both: 1. the analysis of large Cosmological volumes (to   
average out local inhomogeneities), and 2. precise measurements       
of every galaxy redshift, without selection functions.

Fill-in a gap between shallow full-sky surveys (SDSS)and             
very deep pencil-beam surveys (COSMOS), providing a secure 
knowledge about the processes undertaking in between 0.1<z<1.5  



ALHAMBRA-‐1

ALHAMBRA-survey:  4☐2,8 fields,  # ~600k sources      



Observations: CAHA 3.5m Telescope 

Period : 2005-2012
Obs.Time: ∼700hrs 
(on-target images) 
Seeing: <1.5”

Cristóbal-Hornillos et al. (2009)
Cristóbal-Hornillos et al. (2014,prep.)
 



OPTICAL IMAGER: LAICA

   LAICA instrumental setup:
Telescope focus  Prime Focus K3 
corrector  
F Ratio           f/3.9 
FoV                   44.36' x 44.36' (Wide 
Field) 
Pixel scale          0.225 arcsec/
pixel 
Detector          2 x 2 mosaic of  4k x 4k 
CCDs 
Filling factor       100% 
Read-out time     < 100 seconds  
Dynam. range     16 bit 
Wavel. range  Atmospheric cutoff  to 
1micron
Intrinsic IQ     0.3 arcsec 
Geom. Distort.  <= 2% 
Data format  FITS, 140 Mbyte/
file 



The ALHAMBRA Layout & Notation



NIR IMAGER: OMEGA2000

   Omega2k instrumental setup:
Telescope focus  Prime Focus HAWAII-2  
F Ratio                   f/2.35 
FoV                   15.4' x 15.4'  
Pixel scale                   0.44962 arcsec/pixel 
Detector                   2048 x 2048 pixels 
Filling factor                100% 
Read-out time              < 200 seconds  
Dynam. range              32 bit 
Wavel. range  < 2600 nm (Quant.Eff)
Intrinsic IQ     0.12 arcsec 
Geom. Distort.  < 1% 
Data format  FITS 







Total on-target 
exposure time 

~45 hours/pointing
100.000s Optical + 4x15.000s NIR

2 x 8 fields ~ 720 hours 



The ALHAMBRA survey 
Filter system

Moles	  et	  al.	  2008
Benítez	  et	  al.	  2009

Aparicio-‐Villegas	  et	  al.	  2010



ALHAMBRA data are similar, in concept, 
to objective prism surveys of the past 





RedshiH	  =	  0.03	  >	  Hα	  =	  6760	  Å	  



RedshiH	  =	  0.03	  >	  Hα	  =	  6760	  Å	  

Star-‐forming	  
regions



# Fi

Number of  filters vs Accuracy
Benítez	  et	  al.	  2009
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Photometric Redshift surveys





Detection Images



Synthetic Images F814W/ACS
Transformation equations computed

from galaxy colors instead of  stellar colors.

F814W/HSTDegraded

F814W/ALHAMBRA



Bayesian
Photometric Redshifts



(Benítez, N. 2000, ApJ, 536, 571)

• SED-fitting method, where a maximum likelihood 
is weighted by a prior probability.

• Provides the most likely redshift, spectral-type, 
mass content and Absolute Magnitudes.New BPZ (v2.0)



LIKELIHOOD PRIOR*(Benítez, N. 2000, ApJ, 536, 571)



Expected photometric redshift accuracy

Spectroscopic-Sample



Expected photometric redshift accuracy

Spectroscopic-Sample



• The ODDs parameter represents the amount of  integrated probability  within                  
a fixed interval around the main peak of  the p(z) distribution.

• The ODDS parameter is a measurement of  the quality of  the photo-z estimation,    
making possible to select very secure and accurate photometric-z. 

The secret is in the ODDs:



Magnitude Redshift

Expected accuracy as a function of…



Cosmic Variance
vs

Cosmic Evolution 
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The complete P(z,T) contains every possible scenario
All information provided by the data

F814W	  =	  24.1



Cosmic Variance (I) 



Cosmic Variance (II) 



Cosmic Evolution 



Early Scientific Results 



LAE	  Candidates	  at	  z~2.2

Bongiovanni et al. 2010, A&A 519, L4



UV	  Selected	  galaxies	  at	  z~1	  (+Galex)

Oteo et al. 2013, MNRAS 433, 2706



UV	  Selected	  galaxies	  at	  z~1	  (+Herschel)

Oteo et al. 2013, MNRAS 435, 158



ID	  and	  Photometric	  RedshiHs	  for	  QSOs

Matute et al. 2012, A&A 542, A20



Discovery	  of	  High	  RedshiH	  Objects

Matute et al. 2013, A&A 557, 78



Reliable	  morphological	  classificaeon

Povic et al. 2013, MNRAS 435, 3444



Cosmic	  variance	  for	  merger	  fraceon	  studies

López-Sanjuan et al. 2014, A&A 564, 127 



Evolueon	  of	  galaxy	  clustering

Arnalte-Mur et al. 2014, MNRAS 441, 1783



ALHAMBRA	  K-‐Band	  selected	  catalogue

Nieves-Seoane 
et al. (in prep.)



Evolueon	  of	  galaxy	  segregaeon	  
Hurtado-Gil et al (in prep.)



Galaxy	  clusters	  in	  ALHAMBRA	  images

~200 clusters at 0.2 < z < 1.0
Ascaso et al. 2014 (in prep.)



Access to
 ALHAMBRA 

Data



Survey website & Data Access

www.alhambrasurvey.com



The ALHAMBRA Gold Catalogue

• The catalogue provides PSF-corrected 
photometry for ~100.000 galaxies with a      
dz/1+z<0.012 and P(z) well described by       
a single Gaussian peak.

• Photometrically complete down to I=23AB
• ~20.000 stars identified in the galactic halo 
• ~1000 AGN candidates. 



www.cosmo.iaa.es

Survey website & Data Access



The	  ALHAMBRA	  catalogues	  and	  
F814W	  images	  are	  accessible	  via	  SVO

hip://svo2.cab.inta-‐csic.es/vocats/alhambra/index.php49

http://svo2.cab.inta-csic.es/vocats/alhambra/index.php
http://svo2.cab.inta-csic.es/vocats/alhambra/index.php
http://svo2.cab.inta-csic.es/vocats/alhambra/index.php


The	  full	  ALHAMBRA	  catalogues	  are	  also	  
available	  via	  VO	  Tools:	  Topcat,	  Aladin,...

50



A	  data	  discovery	  tool	  is	  in	  a	  test	  phase

51



At the end of the day...

•ALHAMBRA is in its exploitation phase
•You are invited to use the data
•Catalogues available to the community
- VO Compliant (Topcat, Aladin) 
- Gold sample (I<23) catalogues on the web
- Navigator under tests

•Full dataset coming
   Please contact your local ALHAMBRA expert!

!Gracias!


