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DEEP2: A z~1 spectroscopic survey

•Observational details:
• ~3 sq. degrees 
• 4 fields (0.5º x <2º)
• RAB ≤ 24.1
• 80+ Keck nights
• >50k spectra, >37k secure 
redshifts

• primarily 0.7 < z < 1.4 
(pre-selected using 
BRI photometry)

All DEEP2 data have been released!
 http://deep.berkeley.edu/DR3

DEEP2 (= DEEP Extragalactic Evolutionary Probe 2) studies 
both galaxy properties and large-scale structure at z~1.



The DEEP2 fields
Field Notes/Ancillary data

1 (EGS): 14h 17 +52 30

Target of AEGIS multiwavelength survey: deep imaging 
at ~all possible wavelengths, inc. 126 orbits HST/ACS; 
CFHT LS deep & wide
No z>0.7 color cut is applied in EGS

2: 16h 52 +34 55
Spitzer IRAC, MIPS; Chandra/ACIS (10-20 ksec depth), 
Palomar JHK, CFHT i,z

3: 23h 30 +00
SDSS deep strip (Stripe 82); Palomar JHK, CFHT i,z, 
~40 orbits HST/ACS or WFPC2

4: 2h 30 +00

Spitzer IRAC; Chandra/ACIS (10-20 ksec depth), SDSS 
deep strip (Stripe 82); Palomar JHK, CFHT i,z, ~40 
orbits HST/ACS or WFPC2
   Near, but not overlapping, XMM-LSS, VVDS, etc.

Each field is 0.5 degx2 deg, though embedded in wider RCS/RCS2 imaging



The All-wavelength Extended 
Groth strip International Survey 

Spitzer MIPS, IRAC: some 
of the deepest on the sky
DEEP2 spectra and 
Caltech / JPL JKs imaging
HST/ACS V&I (126 orbits)

Background: 2 x 2 deg

DEEP2/CFHT B,R,I 
GALEX NUV+FUV 
(deepest anywhere); 
CFHTLS deep ugriz
Chandra/ACIS: 
200ksec-800ksec depth 
(3.4Msec total)
  Plus NMBS mid-band IR imaging 

(van Dokkum), VLA, Scuba2, etc.
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AEGIS SURVEYS



6

AEGIS SURVEYS



Synergies of the Yale Survey with DEEP2 fields

Goal Synergies

Deep extragalactic 
morphology

Spectroscopic redshifts; photo-z calibration; 
multiwavelength photo-z's (1234); calibration of 
morphologies vs. HST (134)

Gravitational 
lensing

Spectroscopic redshifts; photo-z calibration; 
multiwavelength photo-z's (1234); calibration of shapes 
vs. HST (134)

Astrometry
Longer baselines for proper motion studies, esp. with 
CFHTLS data (1234)

Variability

Longer baselines?; comparison samples of AGN from X-
ray, IR, radio (124) & optical emission line (1234) 
selection techniques, + multiwavelength properties of 
detected variables (1234) 

ODI variability studies will test what we find with LSST cadences - 
complementary observations let us evaluate the completeness of those samples



Example: A post-starburst AGN
Environments of K+A Galaxies 3

Figure 1. Sample poststarburst galaxy spectrum taken from the DEEP2 galaxy redshift survey. The black curve shows the observed
spectrum with a smoothing window of 11 pixels. The red and blue curves show the spectral decomposition. The templates used are the
same as in Yan et al. (2006). The blue curve is the young stellar population component, which is dominated by A stars. The red curve is
the old stellar population component, which is dominated by K–giant stars. The green curve is the linear combination of the red and blue
curves and it follows the data closely. This demonstrates that the K+A model fits the spectrum fairly well. Note that the [O III] λ5007
emission is prominent in this spectrum. The high [O III]/Hβ ratio indicates this poststarburst galaxy is also a narrow-line Seyfert galaxy.

have yielded high-confidence redshifts (> 95% confidence).
Absolute B magnitudes and restframe U−B colour are com-
puted using the K-correction code described in Willmer et al.
(2006).

The SDSS (York et al. 2000; Stoughton et al. 2002)
is an imaging and spectroscopic survey that covered ∼ π
steradian of the celestial sphere, utilizing a dedicated 2.5-
m telescope at Apache Point Observatory. The imaging
are collected with five broadband filters in drift scan mode
(u, g, r, i, and z; Fukugita et al. 1996; Stoughton et al. 2002).
Spectra are obtained with two fiber-fed spectrographs, cov-
ering the wavelength rage of 3800-9200Å with a resolution
of R ∼ 2000. The SDSS fibers have a fixed aperture of 3”.

The SDSS spectroscopic data used here have been
reduced through the Princeton spectroscopic reduction
pipeline (Schlegel et al. in prep), which produces the flux-
and wavelength-calibrated spectra.1 The redshift catalog of
galaxies used is from the NYU Value Added Galaxy Catalog
(DR4) 2 (Blanton et al. 2005). K-corrections for SDSS were
derived using Blanton et al. (2003)’s kcorrect code v3 2.

1 http://spectro.princeton.edu/
2 http://wassup.physics.nyu.edu/vagc/

3 METHODS

3.1 Poststarburst Selection

In principle, poststarburst galaxies are defined to have no
ongoing star formation but to have experienced a significant
star-forming epoch in the recent past.3 Practically, the two
criteria have to be measured from specific spectral signa-
tures, which unavoidably brings along the potential for bias,
contamination, and a mixture of different physical processes.

The first criterion, the lack of ongoing star formation,
is usually indicated by the lack of line emission. However,
line emission can also result from AGN (Active Galactic
Nuclei) or LINER(Low-Ionization Nuclear Emission-line Re-
gion)4 activity. Therefore, a selection based on the lack of
line emission will not be complete, as it will be biased against
poststarburst galaxies with strong AGN/LINER-like emis-
sion. The level of incompleteness caused by such a selec-
tion method highly depends on the choice of emission line
used. The two commonly used star-formation indicators in
the optical are [O II] λ3727 and Hα. Most previous K+A
samples employed [O II], which is more easily accessible ob-

3 An important caveat regarding the necessity of a burst will be
discussed further at the end of this section
4 It is still uncertain whether LINERs are associated with
AGN. There are other non-AGN mechanisms that could produce
LINER-like emission line ratios, none of which is tied to star for-
mation. See Ho (2004) and Yan et al. (2006) for further discussion.
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Yan et al. 2008 : SDSS + DEEP2



DEEP3

• 18k new spectra, EGS only
• Target the 40% of 
RAB<24.1 objects DEEP2 
missed, plus:

- All FIDEL Spitzer 70µm 
sources 

- All Chandra sources 
down to RAB~24.5

- “Faint extension” of star-
forming galaxies down 
to RAB~25.5

•  Granted 23 nights & long-
term status from UC TAC 



Conclusions

• DEEP2 & AEGIS data are some of the best anywhere both in terms 
of spectroscopy (e.g. largest sample of secure redshifts of faint z>1 
galaxies by a factor of >4) and multiwavelength imaging 

• DEEP2 observations, as well as other complementary data they 
have attracted, have many synergies with the Yale Survey

• These synergies can only be tapped if ODI observes DEEP2 fields

New data releases!
http://deep.berkeley.edu/DR3
http://aegis.ucolick.org



DEEP2 pre-selects high-z 
galaxies using observed colors



DEEP2 color cuts give very 
efficient selection



zCOSMOS vs. DEEP2

zCOSMOS finds very few objects at z>1, compared to an 
IAB<22.5 subsample of DEEP2.



z>1 tail is quite substantial for R-limited 
samples

IAB<22.5 RAB<24.1


