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Abstract CRETER P N S * Predicted Colors
¢ WI SE VV 1 (3 .4 ]/tIIl) S€1€Ct€d We report on the results of an optical spectroscopic survey at high é UL:]RGS/LINERS - Regions highlighted are based on the
Galactic latitude (|b] > 30°) of a sample of WISE-selected targets, grouped A o bl Obscured AGN : k SWIRE templates of Polletta et al. (2007)
® Targets . by WISE W1 (Aegg = 3.4 pm) flux, which we use to characterize the sources < : : augmented with the GRASIL dust models of
. . WISE detected. We observed 762 targets in 10 disjoint fields centered on ' Silva et al.(1998)
ClaSS ] avall , trled, good ultracluminous infrared galaXy (ULIRG) candidates using the ]:;EIMOS E : ..................... .......... ...........
spectrograph on Keck II. We find 0.30 & 0.02 galaxies arcmin™ “ with a - § Seyfeirts :
_ > median redshift of z = 0.334+0.01 for the sample with W1 > 120 /,LJy. The 1 REASSRSERESRII SN FEEE . A .......... .. -
FWI - 1 20 ]/t JY’ 626 2 72% 2 97 % foreground stellar densities in our survey range from 0.23+0.07 arcmin ™2 i l:ILI:IIZGRS
to 1.1 + 0.1 arcmin™? for the same sample. We obtained spectra that P S
'120 > FWI > 80 ]JtJy, 3 19, 41% 0 84% produced science grade redshifts for > 90% of our targets for sources [ :Stars ESpiraI:s S:tarbur?t ]
with W1 flux > 120 uJy that also had i-band flux > 18 uJy. We used . [ Ellipticals : i LIRGs :
i for targeting very preliminary data reductions available to the team in . T . oo ... R 2
80 > FW] ’ 636 ? 30% ? 62 % August of 2010. Our results therefore present a conservative estimate of 0 2 4 6
what is possible to achieve using WISE’s Preliminary Data Release for W2 - W3 (mag)
the study of field galaxies.
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206 1t 1t l l _ o 1.0 | l * Observed Colors: the power of WISE alone
o i - " @) A - Note that the photometric uncertainty in outlier stars is such that no firm conclusions can be
S 0.4 i 1T l 1T ) il \\/ O O [ | drawn about their W2-W3 color. We also cannot rule out background contamination
& - . o N
0a L 10l 1 ol | Z O . O O . 2 O . 4 O . 6 O . 8 1 . O 1 . 2 1 . 4 dominating WISE col9rs and foreg.ml.lnd stars flomlnatlng the DEIMOS spectra.
1 o . - All data have magnitude uncertainties < 1.0 in all bands used.
0.0 | | | | | | | | | | | | | | | 'U Z (redShlft)
22 20 18 16 18 17 16 15 14 13 12 11 1 2 3 4 5 6 7
i (mag) W1 (mag) i — W1 (mag)

Survey Uniqueness - Photometric Detection Rates:

Our success rate versus WISE W1 (Vega), Sloan 1 (AB), and W1-i color.
Sample boundaries highlighted with blue & red lines.

Filter Emission Galaxies Absorption Galaxies Broad-lined AGN Stars
Name (fo>2 [Ntot]) (fo>2 [Ntot]) (fo>2 [Ntot]) (fo>2 [Ntot]) - . ——
u 58.8% [97] 29.1% [79] 91.7% [12] 79.4% [209)] i
g 77.3% [97] 89.9% [79] 100.0% [12] 99.0% [209] 1012 |
r 80.4% [97] 91.1% [79] 100.0% [12] 99.0% [209] -
i 81.4% [97] 96.2% [79] 100.0% [12] 99.0% [209] -
L VR
z 80.4% [97] 94.9% [79] 100.0% [12] 99.0% [209] | bD
J 6.1% [165] 16.1% [143] 17.6% [17] 80.2% [338] —_ I v
H 6.1% [165] 16.1% [143] 11.8% [17] 78.7% [338] O, E
A 11 o ~—
K 6.1% [165] 15.4% [143)] 17.6% [17) 66.0% [338] 3 1() — o g HFr Ly —
C ‘Dgl- 3 AN
W1 98.2% [165] 100.0% [143] 100.0% [17] 100.0% [338] N " o © o ©8 g Yy Vw ’
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W2 85.5% [165] 93.7% [143] 94.1% [17] 94.7% [338] ~ | °© g .BE ': v _ |
*
W3 50.9% [165] 11.9% [143] 64.7% [17] 8.9% [338] A B o AR v 7 ~
* *
W4 17.6% [165] 9.8% [143] 23.5% [17] 6.2% [339)] '§ - o o .°w ' v .
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Note. — The fraction of targets with high quality (@ > 2) spectra detected (o < 1.0 mag) - LUt .
* *
by each photometric band, with the number of total available targets in brackets next to the : Lt :
* *
fraction in percent. The photometry used to construct this table came from SDSS DRS, 2MASS, - Lt -
* *
and WISE. = .0 ¢ -
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Stellar Results:

e Redshift Distribution - Shows improvement needed in 3.4 ym LF

- Bar height attempt rate corrected.
- White is Fy,, = 120 pJy, Red is 120 > F;,, = 80 uJy, and Blue is 80 > Fy, .

- The black line is the Fy,, = 80 puJy prediction based on integrating a Schechter luminosity

function using the parameters from Dai et al. (2009). The dashed line is the 1-0 confidence band.

The over-prediction is likely due to faster than other measurements L., evolution.
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e Target Luminosities - shows redshift to which WISE sees L,
- White is Fy,, = 120 pJy, Red is 120 > F;,, = 80 uJy, and Blue is 80 > F,, .

- Green dotted lines are sample boundaries.

WISE-Sloan Colors:
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* Observed Colors - photometric classification of red objects

- An example of WISE-Sloan colors with regions where targets from our survey fall.

- We fixed the size and shape of the labeled regions with DEIMOS data alongside a quasi-
random selection of sources from the SDSS-DRS spectroscopic catalog (not shown).

- Demonstrates that the majority of sources we did not succeed in finding spectra for are
extragalactic.

o0 1 > 120 - Black line is L,.(z) from Dai et al. (2009) with 1-0 confidence band as dashed lines. - All data have magnitude uncertainties < 1.0 in all bands used.
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T * Color-Redshift Correlation: 1-color photo-z's!
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i i — i i - An example WISE-Sloan color plotted against redshift.
| | . | | | | | . A 4 - The 1.6 pm maximum in galaxy SEDs produces a nice redshift-color correlation.
0 O B A Ia G K M . - - We fit the color to a linear function of In(1+z) for galaxies below redshift 1, where the
Spectral Type . 7 . 2 maximum passes through the W1 passband. Grey line is the fit.
.’ ’ ] - - Red squares are absorption line galaxies and blue circles are narrow-line emission galaxies.
s -~ 1+ O - The blue, red, and magenta lines are empirical SED templates from Assef et al. (2010),
| | | | — —~ 0.6 ~eo H 108 &= respectively.
. FWI > 8() ]/tJy source 5} ThH 4 N ) 0O y E - All data have magnitude uncertainties < 1.0 in all bands used.
i : <« ] - -"-"=-"=-"=-"=-"=-"=-"=-"=-=-== L -+ 7p) : :
densities by Galactic ', o e _ 40.6 < e Mathematical Details:
latitude. < 4} 14 - = = -Model: ¥ =m(z — o) +b
- Green squares are measured stellar g ) — — 04 N o 1 N (yi — m[z; — 2] — b)? 1 , , ,
densities, triangles are predictions Q - Likelihood: —In(£) = 5 Z 3 5 3 % T 5in (0.i + moe il + 02)
based on Jarrett et al. (1994). Precise o 9 [ 7 25 Loyt mowil® + o) 2
ased on Jarrett et al. . Precise o B
agreement. g/ J ....................... e h e e e e £ -f ... _ 0.2 _ Definition: To = <377,> with WelghtS LW = (Uz,i + [mo-x,i]2 + ngt) 1 N
- Black circles are measured galaxy T 1 = 0.364
. o 2 I -
densities. Dashed line 1s the % A I T - Parameters: y-variable slope (m) y-intercept (b) Scatter (Cext)
.. : : ~ ¢ C | Z] 2. | | | | |

prediction based on integrating a = 1 () 0.0
Schechter LF using parameters from < 1 | } - | — O . 5 O . O O . 5 1 . O 1 . 5 2 . O 2 . 5 3 . O
Dai et al. (2009). Dotted line is the 1 FI | | | | In(Fw./F;) 4.2+0.2 1.05 £ 0.03 0.33 +0.02
sigma error in the prediction. Big —70 —60 —50 —40 —30 ln(F W1l / F. %) i— W1  46+02mag 3.81+0.03 mag 0.36 4+ 0.02 mag

disagreement.
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