
We construct each WNGA image by drizzling the level 1b (single) image products using version 3.8.3 of the Image Co-addition with Optional Resolution En-
hancement (ICORE) software (Masci & Fowler 2009; Masci 2013). To minimize background problems, we selected the 1b images with moon angles greater 
than 25o, and with epochs at least 2000 seconds from an annealing event. We combine the resulting image sets on an output scale of 1”/pixel. The WNGA 
pipeline  performs elliptical annular photometry in 6” steps approximately equal to a resolution element in the W1 band  to measure the �ux. Foreground 
stars and contaminating neighbor galaxies are masked prior to measurement and this masking is accounted for in computing the �ux within each annulus. 
The in�uence of partially resolved and unresolved background galaxies is mitigated by allowing our sky value to contain �ux from these objects. This is 
achieved by setting a masking brightness limit. This produces an accurate sky that accounts for these fainter galaxies that will be present in the measure-
ment annulii but are very di�cult to detect and mask. Asymptotic total magnitudes are dervied from the the integration of the galaxy radial pro�le up to 
the point where the pro�le curve of growth has mathematically converged within the errors.  Figure 4 are WNGA example output products for NGC 3368 in 
all 4 WISE bands.

The NASA Wide-�eld Infrared Survey Explorer (WISE) mission has produced the most com-
prehensive collection of mid-infrared imaging of galaxies likely to exist for decades. Unfor-
tunately, this impressive resource will be under-utilized for nearby resolved galaxies be-
cause the standard WISE source catalogs are designed to properly measure point sources 
and not extended sources. We are unlocking this great wealth of data by constructing the 
WISE Nearby Galaxy Atlas (WNGA) of all WISE observed galaxies with diameters of at least 
1 arcminute.  The sample consists of ~20,000 galaxies . It will be made available to the as-
tronomical community via the NASA/IPAC Extragalactic Database (NED). The WNGA will 
enhance the legacy of the WISE mission and expedite many research projects that require 
surface photometry and radial pro�les of extended nearby galaxies. 

     
 

 

 

 

 

w1
     

 

 

 

 

 

w2

     
 

 

 

 

 

w3
     

 

 

 

 

 

w4

0 2 4 6 8 10 12
Ra [arcmin]

11

10

9

w
1 

G
ro

w
th

 C
ur

ve
 [A

B 
m

ag
]

BG ANN

APR
ASY
90%
80%
50%
20%

0 2 4 6 8 10 12
Ra [arcmin]

30

25

20

15

μ
w

1 [
AB

 m
ag

/a
rc

se
c2 ]

10 5 0 −5 −10
arcmin

−10

−5

0

5

10

ar
cm

in

6 4 2 0 −2 −4 −6
arcmin

−6

−4

−2

0

2

4

6

ar
cm

in
NGC3368
WISE w1

R.A., Dec. [J2K, deg]: 161.690552 11.819920

Lon., Lat. [Gal., deg]: 234.435333 57.010357

GAL E(B−V):  0.025

GAL Aw1:  0.005

SEMIMAJOR:  7.22’

RATIO (a/b):  1.56

P.A.:  177.00°

Annuli:  6.00"

TYPE:  SABa Phot Date: Mon Jan 26 12:58:43 2015

APR:  mo = 8.61   mdr = 8.61 ± 0.01

ASY:  mo = 8.64   mdr = 8.63 ± 0.01

90%: μo = 23.27 μdr = 23.26 ± 0.01

50%: μo = 20.16 μdr = 20.16 ± 0.01

CEN: μo = 16.29 μdr = 16.29 ± 0.01

EXPTIME: 506.2 s  # imgs: 65

μBG = 22.57 ± 0.08

RASY =  10.30’

R90 =   3.59’

R80 =   2.57’

R50 =   1.00’

R20 =   0.30’
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NGC3368
WISE w2

R.A., Dec. [J2K, deg]: 161.690552 11.819920

Lon., Lat. [Gal., deg]: 234.435333 57.010357

GAL E(B−V):  0.025

GAL Aw2:  0.004

SEMIMAJOR:  7.22’

RATIO (a/b):  1.56

P.A.:  177.00°

Annuli:  6.00"

TYPE:  SABa Phot Date: Mon Jan 26 12:59:17 2015

APR:  mo = 9.19   mdr = 9.19 ± 0.01

ASY:  mo = 9.21   mdr = 9.21 ± 0.01

90%: μo = 24.34 μdr = 24.34 ± 0.03

50%: μo = 20.87 μdr = 20.86 ± 0.01

CEN: μo = 16.96 μdr = 16.95 ± 0.01

EXPTIME: 506.2 s  # imgs: 65

μBG = 21.08 ± 0.03

RASY =  10.20’

R90 =   4.13’

R80 =   2.85’

R50 =   1.08’

R20 =   0.32’
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NGC3368
WISE w3

R.A., Dec. [J2K, deg]: 161.690552 11.819920

Lon., Lat. [Gal., deg]: 234.435333 57.010357

GAL E(B−V):  0.025

GAL Aw3:  0.000

SEMIMAJOR:  7.22’

RATIO (a/b):  1.56

P.A.:  177.00°

Annuli:  6.00"

TYPE:  SABa Phot Date: Mon Jan 26 12:59:51 2015

APR:  mo = 8.95   mdr = 8.95 ± 0.01

ASY:  mo = 8.95   mdr = 8.95 ± 0.01

90%: μo = 23.29 μdr = 23.29 ± 0.08

50%: μo = 20.44 μdr = 20.44 ± 0.01

CEN: μo = 17.18 μdr = 17.18 ± 0.01

EXPTIME: 578.5 s  # imgs: 65

μBG = 16.70 ± 0.01

RASY =   7.70’

R90 =   3.66’

R80 =   2.92’

R50 =   1.26’

R20 =   0.48’
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NGC3368
WISE w4

R.A., Dec. [J2K, deg]: 161.690552 11.819920

Lon., Lat. [Gal., deg]: 234.435333 57.010357

GAL E(B−V):  0.025

GAL Aw4:  0.000

SEMIMAJOR:  7.22’

RATIO (a/b):  1.56

P.A.:  177.00°

Annuli:  6.00"

TYPE:  SABa Phot Date: Mon Jan 26 13:00:25 2015

APR:  mo = 9.02   mdr = 9.02 ± 0.03

ASY:  mo = 8.85   mdr = 8.85 ± 0.01

90%: μo = 24.44 μdr = 24.44 ± 1.00

50%: μo = 20.71 μdr = 20.71 ± 0.07

CEN: μo = 17.34 μdr = 17.34 ± 0.02

EXPTIME: 584.3 s  # imgs: 66

μBG = 15.81 ± 0.01

RASY =   8.80’

R90 =   6.81’

R80 =   4.44’

R50 =   1.45’

R20 =   0.54’

NGC3368  SABa
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NGC3368
SDSS z

R.A., Dec. [J2K, deg]: 161.690552 11.819920

Lon., Lat. [Gal., deg]: 234.435333 57.010357

GAL E(B−V):  0.025

GAL Az:  0.032

SEMIMAJOR:  7.22’

RATIO (a/b):  1.56

P.A.:  177.00°

Annuli:  3.00"

TYPE:  SABa Phot Date: Sat Jan 24 16:35:18 2015

APR:  mo = 8.18   mdr = 8.15 ± 0.01

ASY:  mo = 8.19   mdr = 8.15 ± 0.01

90%: μo = 23.99 μdr = 23.96 ± 0.04

50%: μo = 20.16 μdr = 20.12 ± 0.01

CEN: μo = 15.42 μdr = 15.39 ± 0.01

EXPTIME: 53.9 s  # imgs: 1

μBG = −9.99 ± −9.99

RASY =  10.30’

R90 =   5.13’

R80 =   3.37’

R50 =   1.22’

R20 =   0.36’

0 2 4 6 8 10 12
Ra [arcmin]

12

11

10

9

8

j G
ro

w
th

 C
ur

ve
 [A

B 
m

ag
]

BG ANN

APR
ASY
90%
80%
50%
20%

0 2 4 6 8 10 12
Ra [arcmin]

30

25

20

15

μ
j [A

B 
m

ag
/a

rc
se

c2 ]

10 5 0 −5 −10
arcmin

−10

−5

0

5

10

ar
cm

in

6 4 2 0 −2 −4 −6
arcmin

−6

−4

−2

0

2

4

6

ar
cm

in

NGC3368
2MASS j

R.A., Dec. [J2K, deg]: 161.690552 11.819920

Lon., Lat. [Gal., deg]: 234.435333 57.010357

GAL E(B−V):  0.025

GAL Aj:  0.018

SEMIMAJOR:  7.22’

RATIO (a/b):  1.56

P.A.:  177.00°

Annuli:  3.00"

TYPE:  SABa Phot Date: Tue Jan 27 16:51:06 2015

APR:  mo = 7.95   mdr = 7.93 ± 0.01

ASY:  mo = 7.95   mdr = 7.93 ± 0.01

90%: μo = 22.09 μdr = 22.07 ± 0.03

50%: μo = 19.29 μdr = 19.27 ± 0.01

CEN: μo = 14.98 μdr = 14.96 ± 0.01

EXPTIME: 1.3 s  # imgs: 1

μBG = −9.99 ± −9.99

RASY =  10.45’

R90 =   3.02’

R80 =   2.14’

R50 =   0.91’

R20 =   0.28’
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NGC3368
2MASS h

R.A., Dec. [J2K, deg]: 161.690552 11.819920

Lon., Lat. [Gal., deg]: 234.435333 57.010357

GAL E(B−V):  0.025

GAL Ah:  0.012

SEMIMAJOR:  7.22’

RATIO (a/b):  1.56

P.A.:  177.00°

Annuli:  3.00"

TYPE:  SABa Phot Date: Tue Jan 27 16:51:58 2015

APR:  mo = 7.80   mdr = 7.79 ± 0.01

ASY:  mo = 7.80   mdr = 7.79 ± 0.01

90%: μo = 21.86 μdr = 21.85 ± 0.03

50%: μo = 18.98 μdr = 18.96 ± 0.01

CEN: μo = 14.68 μdr = 14.66 ± 0.01

EXPTIME: 1.3 s  # imgs: 1

μBG = 25.55 ± 9.99

RASY =  12.40’

R90 =   2.84’

R80 =   1.91’

R50 =   0.83’

R20 =   0.25’
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NGC3368
2MASS k

R.A., Dec. [J2K, deg]: 161.690552 11.819920

Lon., Lat. [Gal., deg]: 234.435333 57.010357

GAL E(B−V):  0.025

GAL Ak:  0.008

SEMIMAJOR:  7.22’

RATIO (a/b):  1.56

P.A.:  177.00°

Annuli:  3.00"

TYPE:  SABa Phot Date: Tue Jan 27 16:52:49 2015

APR:  mo = 8.03   mdr = 8.03 ± 0.01

ASY:  mo = 8.04   mdr = 8.03 ± 0.01

90%: μo = 21.89 μdr = 21.89 ± 0.04

50%: μo = 19.13 μdr = 19.12 ± 0.01

CEN: μo = 14.81 μdr = 14.80 ± 0.01

EXPTIME: 1.3 s  # imgs: 1

μBG = −9.99 ± −9.99

RASY =  11.70’

R90 =   2.73’

R80 =   1.83’

R50 =   0.79’

R20 =   0.23’
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NGC3368
SDSS i

R.A., Dec. [J2K, deg]: 161.690552 11.819920

Lon., Lat. [Gal., deg]: 234.435333 57.010357

GAL E(B−V):  0.025

GAL Ai:  0.043

SEMIMAJOR:  7.22’

RATIO (a/b):  1.56

P.A.:  177.00°

Annuli:  3.00"

TYPE:  SABa Phot Date: Sat Jan 24 16:32:21 2015

APR:  mo = 8.55   mdr = 8.50 ± 0.01

ASY:  mo = 8.54   mdr = 8.50 ± 0.01

90%: μo = 23.06 μdr = 23.02 ± 0.01

50%: μo = 20.18 μdr = 20.14 ± 0.01

CEN: μo = 15.85 μdr = 15.81 ± 0.01

EXPTIME: 53.9 s  # imgs: 1

μBG = −9.99 ± −9.99

RASY =  11.45’

R90 =   3.58’

R80 =   2.66’

R50 =   1.08’

R20 =   0.34’
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NGC3368
GALEX NUV

R.A., Dec. [J2K, deg]: 161.690552 11.819920

Lon., Lat. [Gal., deg]: 234.435333 57.010357

GAL E(B−V):  0.025

GAL ANUV:  0.169

SEMIMAJOR:  7.22’

RATIO (a/b):  1.56

P.A.:  177.00°

Annuli:  6.00"

TYPE:  SABa Phot Date: Sat Jan 24 12:43:52 2015

APR:  mo = 13.64   mdr = 13.47 ± 0.01

ASY:  mo = 13.61   mdr = 13.45 ± 0.01

90%: μo = 27.47 μdr = 27.30 ± 0.01

50%: μo = 25.02 μdr = 24.85 ± 0.01

CEN: μo = 23.08 μdr = 22.91 ± 0.01

EXPTIME: 11630.5 s  # imgs: 38

μBG = 27.27 ± 0.02

RASY =   6.80’

R90 =   3.57’

R80 =   3.07’

R50 =   1.46’

R20 =   0.89’
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NGC3368
SDSS u

R.A., Dec. [J2K, deg]: 161.690552 11.819920

Lon., Lat. [Gal., deg]: 234.435333 57.010357

GAL E(B−V):  0.025

GAL Au:  0.109

SEMIMAJOR:  7.22’

RATIO (a/b):  1.56

P.A.:  177.00°

Annuli:  3.00"

TYPE:  SABa Phot Date: Sat Jan 24 16:23:34 2015

APR:  mo = 11.22   mdr = 11.11 ± 0.01

ASY:  mo = 11.22   mdr = 11.11 ± 0.01

90%: μo = 25.83 μdr = 25.72 ± 0.05

50%: μo = 23.20 μdr = 23.09 ± 0.01

CEN: μo = 19.10 μdr = 18.99 ± 0.01

EXPTIME: 53.9 s  # imgs: 1

μBG = −9.99 ± −9.99

RASY =   9.20’

R90 =   3.98’

R80 =   3.07’

R50 =   1.37’

R20 =   0.52’
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NGC3368
SDSS g

R.A., Dec. [J2K, deg]: 161.690552 11.819920

Lon., Lat. [Gal., deg]: 234.435333 57.010357

GAL E(B−V):  0.025

GAL Ag:  0.083

SEMIMAJOR:  7.22’

RATIO (a/b):  1.56

P.A.:  177.00°

Annuli:  3.00"

TYPE:  SABa Phot Date: Sat Jan 24 16:26:30 2015

APR:  mo = 9.68   mdr = 9.60 ± 0.01

ASY:  mo = 9.68   mdr = 9.60 ± 0.01

90%: μo = 24.23 μdr = 24.14 ± 0.01

50%: μo = 21.47 μdr = 21.38 ± 0.01

CEN: μo = 17.22 μdr = 17.13 ± 0.01

EXPTIME: 53.9 s  # imgs: 1

μBG = −9.99 ± −9.99

RASY =   9.60’

R90 =   3.71’

R80 =   2.82’

R50 =   1.20’

R20 =   0.41’
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NGC3368
SDSS r

R.A., Dec. [J2K, deg]: 161.690552 11.819920

Lon., Lat. [Gal., deg]: 234.435333 57.010357

GAL E(B−V):  0.025

GAL Ar:  0.058

SEMIMAJOR:  7.22’

RATIO (a/b):  1.56

P.A.:  177.00°

Annuli:  3.00"

TYPE:  SABa Phot Date: Sat Jan 24 16:29:25 2015

APR:  mo = 8.93   mdr = 8.87 ± 0.01

ASY:  mo = 8.93   mdr = 8.87 ± 0.01
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Figure 1 illustrates the di�culties with 
extended source photometry provided 
in the standard WISE catalogs. The 
panels correspond to the four WISE pass-
band (w1 [3.4μm], w2 [4.6μm], w3 [12μ
m], and w4 [22μm]) images of the galaxy 
NGC 6744. The panels are 22’ x 22’ and 
the red circles are the 7σ point source 
detections from the corresponding WISE 
catalog. The blue ellipse is the scaled 
2MASS XSC aperture applied by the 
WISE pipeline as a result of a successful 
cross-match. The point sources and ellip-
tical aperture are clearly inadequate for 
the galaxy. Our analysis indicates that 
the elliptical aperture includes only 39, 
36, 20, and 22% of the total light of the 
galaxy in the w1, w2, w3, and w4 band 
respectively.
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The WNGA will provide images, total magnitudes and radial pro�les of all WISE observed 
galaxies with diameters ≥ 1’ and velocities less than 30,000 km s−1, which lie above/below 
Galactic latitude of |b| ≥ 20o. Figures 2 and 3 describe the sample in further detail. Many 
input catalogs have been used to construct the target sample; the NASA/IPAC Extragalac-
tic database (NED, Madore et al. 1992) and the HyperLeda database (Paturel et al. 2003) 
and the myriad of catalogs they both ingest are the primary sources along with the Up-
psala General Catalog of Galalxies (UGC; Nilson 1973), the ESO/Uppsala Survey of the 
ESO(B) Atlas (ESO; Lauberts 1982), and the Third Reference Catalog of Bright Galaxies (RC3; 
de Vaucouleurs et al. 1991).

We also apply the WNGA pipeline to 
other survey imaging data. Mod-
ules exists to support GALEX, SDSS, 
and 2MASS imaging. Consistent 
photometery -- both matched aper-
ture and radial pro�les -- o�er reli-
able spectral energy distributions 
from the UV to the mid-IR.  Figure 5 
displays pipeline photometry ex-
amples of NGC3368 for the the 
far-UV, near-UV, u,  g, r, i, z, J, H, and 
Ks bands. Figure 6 demonstrates 
the resulting UV to IR  SED and the 
physical paramters derived from 
SED �tting using LePHARE (Arnouts 
et al. 1999; Ilbert et al. 2006)  based 
on PEGASE and Bruzual & Charlot  
population synthesis models.

The public release of the WNGA will occur in 
two phases.  Release 1 will include ~8,000 
galaxies  with diameters greater than 1.5 
arminutes and is sheduled for the spring of 
2015. Release 2 will include the remaining 
~12,000  galaxies with diamters between 1 
and 1.5 arc-minutes and is scheduled for 
winter 2015-16.

The �rst application of early-release WNGA 
data is the calibration of the WISE W1 and W2 
Tully-Fisher Relation (Neill et al. 2014; see 
poster #25).  The WNGA is also a coordinated 
e�ort with the ``Cosmic Flows with WISE’’ (see 
talk by B. Tully at this meeting) and will produce 
the W1 and W2 photometry for ~4,100 galaxies 
in that program.
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Figure 1: WISE Catalog. Source detections within 11’ of 
the galaxy NGC 6744 for each WISE band. Red circles are 
7σ point sources. The blue elliptical aperture is mea-
sured due to position proximity of an extended 2MASS 
source but excludes ~60 to 80% of the galaxy light de-
pending on the band.

Figure 2: Sample spatial distribution in Galactic coordi-
nates. The red region indicates the WISE preliminary data 
release footprint. The blue region represents the remaining 
sky covereage to be included in the �nal WISE data release.

Figure 3: Distribution of the sample angular major diam-
eters (Top Left) and B band magnitudes (Top Right).  Distri-
bution of the sample recessional velocities (Bottom Left) 
and morphological Hubble Stage T types (Bottom Right).

Figure 4:  WNGA photometry for the WISE W1, W2, W3, and W4 imaging of the galaxy NGC 3368. For each band the total light growth curve and radial pro�les are plotted. Images highlight the 50% (blue) and 
90% (green) light radii as well as a uniform �xed aperture (red). Wider �eld images also show masking and sky annuli (dashed).  Tables summarize measurement results.

Figure 5:  WNGA photometry for the GALEX, SDSS, and 2MASS imaging of the galaxy NGC 3368. Figure 6:  SED �tting of WNGA photometry.
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