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Outline
‣ Final 3-Year Data Release in March 2010
‣ SDSS-II Light curves
‣ non-SDSS-II follow-up data (NMSU, SPICam, MDM, 

etc)?

‣ Spectroscopic data (non-SDSS-II)
‣ Classifications - photo and spec samples, z
‣ Ancillary data

‣ Format of the data to be released

‣ Repository/Server
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SDSS-II SMP

‣ All 10486 multi-epoch 
(nepoch>1) candidates 
have SMP v.05b.
‣ Method, quality, data 

format well-documented.
‣ Ignore single-epoch 

candidates (asteroids).
‣ Done.
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ABSTRACT

We present ugriz light curves for 146 spectroscopically-confirmed or spectroscopically-probable Type Ia supernovae
(SNe) from the 2005 season of the Sloan Digital Sky Survey-II Supernova (SN) survey. The light curves have been
constructed using a photometric technique that we call scene modeling, which is described in detail here; the major
feature is that SN brightnesses are extracted from a stack of images without spatial resampling or convolution
of the image data. This procedure produces accurate photometry along with accurate estimates of the statistical
uncertainty, and can be used to derive photometry taken with multiple telescopes. We discuss various tests of
this technique that demonstrate its capabilities. We also describe the methodology used for the calibration of the
photometry, and present calibrated magnitudes and fluxes for all of the spectroscopic SNe Ia from the 2005 season.

Key words: supernovae: general – techniques: photometric

Online-only material: color figures, tar file (data files), extended figure set

1. INTRODUCTION

In its second phase of operations, the Sloan Digital Sky
Survey (SDSS; York et al. 2000) telescope has been used
to attack several different scientific problems. One of these
is a supernova (SN) survey that ran from 1 September to
30 November for 3 years (2005–2007) and targeted Type Ia
supernovae (SNe) in the redshift range 0.05 < z < 0.35. The
project’s scientific motivations are (1) to take advantage of the
high areal coverage (over 150 deg2 per night) and moderate
sensitivity (∼ 22 mag) that can be obtained with the large format
camera and drift scanning of SDSS to fill in a redshift regime
where other surveys have not been efficient in finding SNe, and
(2) to take advantage of the well-understood photometric system
of SDSS to minimize calibration errors and other systematics.
An overview of the observational techniques and expected

scientific returns of this program are given in Frieman et al.
(2008).

Operationally, two strips (denoted strips 82N and 82S),
located along the celestial equator with right ascension between
20 hr and 4 hr, are monitored over a period of 3 months
from September through November. These two strips, with a
combined width of 2.◦5 and an area of approximately 300 deg2,
have been the subject of many previous SDSS imaging scans
during the original SDSS survey. The SDSS SN survey alternates
between these two strips on successive clear nights. There
is a small overlap between the strips (roughly 10% of the
area) to insure that no sky coverage is lost. New transients
and variable sources are identified by subtracting high signal-
to-noise template images, constructed by coadding previous
observations of the strip and inspecting the subtracted frames to
find new objects. Candidate SNe are identified via a combination
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Table 2
Photometry for SN 2005hk (SDSS SN 8151)

FLAGa MJD FILTb MAGc MERRd MSERRe MGERRf FLUXg FLUXERRh SERRi GERRj NPREk TELE RUNl STRIPm

0 53671.34315 1 18.745 0.012 0.001 0.001 1.128E+02 1.247E+00 1.479E-01 9.707E-02 10 sdss 5786 82S
0 53671.33983 2 18.960 0.018 0.005 0.001 9.419E+01 1.562E+00 4.341E-01 1.051E-01 12 sdss 5786 82S
0 53671.34066 3 19.288 0.023 0.003 0.002 6.880E+01 1.458E+00 2.055E-01 1.349E-01 12 sdss 5786 82S
0 53671.34232 4 19.609 0.096 0.066 0.012 5.115E+01 4.547E+00 3.125E+00 5.661E-01 12 sdss 5786 82S
0 53671.34149 0 18.612 0.035 0.003 0.003 1.349E+02 4.349E+00 3.877E-01 3.688E-01 10 sdss 5786 82S
0 53674.24276 1 16.989 0.012 0.000 0.000 5.686E+02 6.285E+00 1.035E-01 9.707E-02 10 sdss 5797 82S
0 53674.23944 2 17.103 0.006 0.000 0.000 5.210E+02 2.879E+00 1.724E-01 1.051E-01 12 sdss 5797 82S
0 53674.24027 3 17.352 0.009 0.001 0.000 4.093E+02 3.393E+00 4.193E-01 1.349E-01 12 sdss 5797 82S
0 53674.24193 4 17.576 0.017 0.004 0.002 3.336E+02 5.224E+00 1.132E+00 5.661E-01 12 sdss 5797 82S
0 53674.24110 0 17.044 0.023 0.001 0.001 5.718E+02 1.211E+01 2.840E-01 3.688E-01 10 sdss 5797 82S
0 53676.33207 1 16.523 0.004 0.000 0.000 8.734E+02 3.218E+00 7.615E-02 9.707E-02 10 sdss 5807 82S
0 53676.32875 2 16.598 0.004 0.000 0.000 8.295E+02 3.056E+00 7.532E-02 1.051E-01 12 sdss 5807 82S
0 53676.32958 3 16.811 0.005 0.001 0.000 6.736E+02 3.102E+00 3.147E-01 1.349E-01 12 sdss 5807 82S
0 53676.33124 4 17.016 0.010 0.003 0.001 5.587E+02 5.146E+00 1.419E+00 5.661E-01 12 sdss 5807 82S
0 53676.33041 0 16.675 0.014 0.001 0.000 8.032E+02 1.036E+01 3.986E-01 3.688E-01 10 sdss 5807 82S
. . .

Notes. The online files include some additional ancillary information about each object, including the IAU designation, the coordinates, the redshift, the expected
foreground extinctions from Schlegel et al. (1998), and the derived underlying galaxy brightnesses from the scene modeling.
a For details of (bitwise) values, see Section 4.1.1. A value of 0 indicates no lines, greater than 1024 is very likely a bad measurement, while a value between 0 and
1024 is likely okay but frame not used for the galaxy solution.
b 01234 = ugriz bands.
c MAG is in the native SDSS photometric system, and is an asinh magnitude. No extinction correction has been applied.
d Random error in magnitude.
e Systematic magnitude error estimate from error in sky estimate.
f Systematic magnitude error estimate from error in underlying galaxy brightness.
g FLUX is in microJy using SDSS/AB correction (see text).
h Random error in flux.
i Systematic flux error estimate from error in sky estimate.
j Systematic flux error estimate from error in underlying galaxy brightness.
k RUN gives the SDSS run identifier.
l Strip gives the SDSS strip for this measurement.
m NPRE gives the number of pre-SN observations used.

Mexico State University, Ohio State University, University
of Pittsburgh, University of Portsmouth, Princeton University,
the United States Naval Observatory, and the University of
Washington.
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Non-SDSS-II Imaging Data?

‣ 631+ additional epochs of 314 unique candidates.
‣ 163 MDM Imaging
‣ 118 NMSU 1m
‣ 181 SPICam
‣ 55 UH88
‣ (55 CSP-IR)

‣ Separate paper?
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Figure 4. Difference between recovered and calibration photometry for calibration stars in the MDM frames, using the color terms presented in the text.

from the photometric solutions for all frames in a given filter
using all of the SNe observed in the 2005 season; this allows for
a large range of stellar colors to be sampled.

For the 2005 season, photometry of the SDSS SNe was
obtained with several other telescopes; in most cases, only
4-color (griz) observations were obtained. Each individual frame
was fit to the calibration star list derived from the SDSS frames
exactly as above, except that a color term was included when
fitting the instrumental brightnesses to the catalog brightnesses.
For each telescope, color terms of the form

g = gobs + tg(g − r) (4)

r = robs + tr (r − i) (5)

i = iobs + ti(r − i) (6)

z = zobs + tz(i − z) (7)

were determined, requiring time-independent transformation
coefficients over the length of the observing season.

Figure 4 shows an example of the photometric calibration
results for all of the stars on MDM 2.4 m frames from the 2005
season after the derived color terms have been removed; this
plot is equivalent to Figure 1 for the SDSS frames. The adopted
color equations (that are applied for this plot) are

g = gMDM − 0.1(g − r) (8)

r = rMDM − 0.05(r − i) (9)

i = iMDM + 0.08(r − i) (10)

z = zMDM. (11)

Similar relations have been derived for the other telescopes
used during the survey.

The differing filter responses also affect the underlying galaxy
background. To account for this, we apply the stellar color
term to the underlying galaxy model as well. The accuracy
of the application of a color term depends on the degree
to which the SED of the object to which the color term is
applied (the galaxy, in this case) is similar to the SED of the
objects (stars, in this case) used to derive the color term. While
SEDs of galaxies are not identical to those of stars, at the
moderate redshifts considered here, they are not dramatically
different. Combined with the fact that the color terms are
relatively small (since SDSS-like filters were used on all of
the non-2.5 m telescope), we feel confident that the application
of the stellar color terms to the galaxy background model is
adequate.

For the final SN photometry, the non-2.5 m frames can be in-
cluded in the final photometry iteration described above. How-
ever, to insure that any issues with the photometric transforma-
tion for the non-2.5 m data do not deteriorate the quality of the
SDSS 2.5 m photometry, we do not allow the non-2.5 m data
to contribute to the solution of the galaxy model itself; only
2.5 m data are used to constrain this model, and the inclusion
(or lack thereof) of non-2.5 m data has no effect on the 2.5 m
photometry.

Interpreting the SN photometry from the non-2.5 m data can
be challenging, because SNe have SEDs that are quite different
from stars. As a result, application of color terms derived from
stars does not necessarily bring SN photometry onto the 2.5 m
system. Clearly, the use of these data in conjunction with the
2.5 m photometry requires some understanding of the response
differences between the telescopes and the SED of the SNe at
different epochs (e.g., via the so-called S-corrections).
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Spectroscopic Data
‣ Original 1-D FITS files from observers (most w/ 

error bars).
‣ 1050 raw ASCII spectra w/ errors.  FITS?
‣ http://sdssdp47.fnal.gov/sdsssn_data/Technotes/Sako/raw_spectra_091201.tar.gz

‣ 747 host-subtracted spectra w/ errors (type>110).
‣ Derived parameters:
‣ redshifts, errors, SN type (in database)
‣ SNID type & phase (not host-subtracted), SN 

phase, r-value, S/N (from Chen; not in database)

‣ 213 host-only spectra.
Monday, October 25, 2010

http://sdssdp47.fnal.gov/sdsssn_data/Technotes/Sako/raw_spectra_091201.tar.gz
http://sdssdp47.fnal.gov/sdsssn_data/Technotes/Sako/raw_spectra_091201.tar.gz


Spectral Information

‣ Linda’s paper as the standard.
‣ Include Zheng et al. (2010 in prep) on 2006/7 data.
‣ need to publish host-subtraction paper!
‣ Other details:
‣ SN+host & host-subtracted spectra.
‣ What about host-only spectra?

Östman, Nordin et al.: NTT and NOT spectroscopy of SDSS-II supernovae

Table A.1. Information about the observations.

ID SpID IAU a Telescope Slit Width
(arcsec)

Exposure
Time (s)

Airmass Seeing
(arcsec) b

12778 692 2006fs NTT 1.0 1000 1.16 1.1
12779 693 2006fd NTT 1.5 1000 1.27 1.2
12781 680 2006er NTT 1.5 1800 1.14 1.9
12782 681 2006fq NTT 1.5 1000 1.27 1.6
12820 711 2006fg NTT 1.5 600 1.41 1.8
12842 682 2006ez NTT 1.5 800 1.14 1.5
12843 727 2006fa NTT 1.0 1000 1.15 0.8
12844 684 2006fe NTT 1.0 2000 1.21 1.6
12853 685 2006ey NTT 1.5 1000 1.17 1.1
12855 716 2006fk NTT 1.5 2000 1.25 2.0
12856 695 2006fl NTT 1.5 2197 1.38 1.5
12860 688 2006fc NTT 1.5 1000 1.16 1.6
12874 689 2006fb NTT 1.5 2400 1.20 2.5
12898 712 2006fw NTT 1.5 600 1.35 1.5
12907 714 2006fv NTT 1.5 600 1.21 1.6
12927 690 2006fj NTT 1.5 1800 1.25 2.5
12928 686 2006ew NTT 1.0 2000 1.20 1.2
12930 687 2006ex NTT 1.5 1000 1.16 1.4
12947 691 NTT 1.5 1500 1.36 1.7
12950 700 2006fy NTT 1.0 600 1.19 1.1
12950 1055 2006fy NTT 1.0 600 1.37 1.1
12978 701 NTT 1.5 1800 1.59 3.0
13005 702 2006fh NTT 1.5 2000 1.14 2.0
13025 761 2006fx NTT 1.0 1200 1.24 0.8
13044 724 2006fm NTT 1.0 900 1.19 1.0
13044 1062 2006fm NTT 1.0 1200 1.60 1.2
13045 734 2006fn NTT 1.0 1000 1.41 1.7
13046 726 NTT 1.0 1500 1.46 1.4
13070 736 2006fu NTT 1.0 2000 1.19 0.9
13072 723 2006fi NTT 1.0 1500 1.30 1.7
13135 739 2006fz NTT 1.0 1200 1.19 1.7
13135 998 2006fz NTT 1.0 600 1.26 1.2
13174 766 2006ga NTT 1.5 1000 1.48 1.6
13195 764 2006fo NTT 1.0 300 2.04 1.7
13195 983 2006fo NTT 1.0 900 1.66 1.7
13195 1458 2006fo NTT 1.0 900 2.00 0.8
13355 1003 2006kh NTT 1.0 900 1.47 1.4
13376 1002 2006gq NTT 1.0 1200 1.36 1.4
13376 1106 2006gq NTT 1.0 1800 1.66 1.4
13577 1000 2006kg NTT 1.0 900 1.62 1.7
13796 1058 2006hl NTT 1.0 900 1.51 1.3
13894 1039 2006jh NTT 1.0 1800 1.35 1.1
14157 1040 2006kj NTT 1.0 1800 1.26 1.0
14279 1459 2006hx NTT 1.0 900 1.87 0.9
14318 1594 2006py NTT 1.0 900 2.47 1.0
14318 1653 2006py NTT 1.0 600 1.99 1.6
14318 1713 2006py NTT 1.5 1800 1.77 2.3
14437 1061 2006hy NTT 1.0 900 1.43 1.2
14450 991 2006kn NTT 1.0 1800 1.21 1.0
14451 989 2006ji NTT 1.0 1200 1.42 1.5
14492 1001 2006jo NTT 1.0 1800 1.31 1.4
14598 987 NTT 1.0 900 1.20 1.3
14599 988 2006jl NTT 1.0 600 1.16 1.1
14782 990 2006jp NTT 1.0 900 1.25 1.8
14846 1014 2006jn NTT 1.0 1200 1.32 1.2
14871 1008 2006jq NTT 1.0 600 1.17 1.8
14979 1009 2006jr NTT 1.5 900 1.21 1.9
14984 1027 2006js NTT 1.0 1800 1.18 1.1
15031 985 2006iw NTT 1.0 450 1.17 1.6
Continued on next page. . .
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Table A.2. Spectroscopic typing and redshift determination.

ID SpID SDSS Type a NTT/NOT
Type b

LC Epoch c SNID
Epoch d

SDSS z e SNID z Notes f

12778 692 − − − − 0.0992 ± 0.0001 −
12779 693 Ia Ia-norm 23.0 ± 0.8p 26 ± 16 0.0800 ± 0.0001 0.078 ± 0.003 s
12781 680 Ia Ia-norm 10.9 ± 0.2 20 ± 18 0.0843 ± 0.0002 0.084 ± 0.004
12782 681 II II − − 0.06787 ± 0.00005 − v
12820 711 II IIP − 18 ± 66 0.04458 ± 0.00005 0.046 ± 0.005
12842 682 II II − − 0.0887 ± 0.0005 − v, zg
12843 727 Ia Ia-norm 10.2 ± 0.1 16 ± 25 0.1670 ± 0.0001 0.161 ± 0.006 s
12844 684 Ic − − − 0.07053 ± 0.00009 −
12853 685 Ia Ia-norm 10.3 ± 0.2 11 ± 52 0.1694 ± 0.0005 0.171 ± 0.006 zg
12855 716 Ia Ia-norm -2.6 ± 0.2 0 ± 5 0.172 ± 0.005 0.171 ± 0.005 s, zs
12856 695 Ia Ia-norm -3.2 ± 0.2 -1 ± 4 0.1717 ± 0.0001 0.171 ± 0.005 s
12860 688 Ia Ia-norm -1.9 ± 0.9 -1 ± 5 0.1217 ± 0.0005 0.124 ± 0.005 s, zg
12874 689 − − − − 0.2449 ± 0.0002 −
12898 712 Ia Ia-norm -6.6 ± 0.1 -1 ± 5 0.0835 ± 0.0005 0.078 ± 0.004 s, zg
12907 714 Ia Ia-norm -0.1 ± 0.2 0 ± 5 0.1318 ± 0.0002 0.124 ± 0.005 s
12927 690 Ia Ia-norm 2.6 ± 0.8p -1 ± 4 0.175 ± 0.005 0.172 ± 0.005 s, zs
12928 686 Ia Ia-norm 17 ± 1p 20 ± 24 0.1397 ± 0.0005 0.141 ± 0.004 s, zg
12930 687 Ia Ia-norm 10.1 ± 0.2 12 ± 12 0.1475 ± 0.0002 0.140 ± 0.005
12947 691 photo-Ia − 1.4 ± 0.2 − 0.1592 ± 0.0005 − zg
12950 700 Ia Ia-norm -4.43 ± 0.04 -1 ± 4 0.08268 ± 0.00004 0.085 ± 0.004 s
12950 1055 Ia Ia-norm 22.41 ± 0.04 32 ± 9 0.08268 ± 0.00004 0.085 ± 0.002 s
12978 701 photo-Ia − − − − − v
13005 702 Ia Ia-norm 24 ± 1p 31 ± 11 0.1273 ± 0.0005 0.127 ± 0.003 s, zg
13025 761 Ia Ia-norm 3.4 ± 0.3 2 ± 5 0.2239 ± 0.0005 0.228 ± 0.006 zg
13044 724 Ia Ia-norm -8.20 ± 0.06 -1 ± 4 0.1257 ± 0.0005 0.126 ± 0.004 zg
13044 1062 Ia Ia-norm 20.22 ± 0.06 24 ± 18 0.1257 ± 0.0005 0.126 ± 0.004 s, zg
13045 734 Ia Ia 0.5 ± 0.3 1 ± 5 0.1808 ± 0.0005 0.183 ± 0.006 s, zg
13046 726 − Gal − − 0.1259 ± 0.0005 0.1245 ± 0.0009 zg, f
13070 736 Ia Ia 6.9 ± 0.2 8 ± 2 0.19855 ± 0.00009 0.195 ± 0.007
13072 723 Ia Ia-norm 0 ± 2 -1 ± 5 0.2306 ± 0.0008 0.234 ± 0.005 s
13135 739 Ia Ia-norm -7.74 ± 0.07 -1 ± 5 0.1047 ± 0.0001 0.098 ± 0.005
13135 998 Ia Ia-norm 17.64 ± 0.07 32 ± 12 0.1047 ± 0.0001 0.101 ± 0.002
13174 766 Ia? − -3.8 ± 0.1 − 0.2361 ± 0.0005 − v, zg
13195 764 Ib Ib − 6 ± 16 0.0207 ± 0.0001 0.013 ± 0.006
13195 983 Ib Ib-norm − 14 ± 21 0.0207 ± 0.0001 0.022 ± 0.007
13195 1458 Ib Ib − − 0.0207 ± 0.0001 − v
13355 1003 II IIP − 35 ± 105 0.05969 ± 0.00008 0.060 ± 0.004
13376 1002 II IIP − 33 ± 76 0.0698 ± 0.0001 0.069 ± 0.005
13376 1106 II IIP − 34 ± 83 0.0698 ± 0.0001 0.069 ± 0.004
13577 1000 AGN Gal − − 0.2309 ± 0.0005 0.2309 ± 0.0006 zg
13796 1058 Ia Ia-norm 13 ± 3 15 ± 42 0.1482 ± 0.0005 0.149 ± 0.006 zg
13894 1039 Ia Ia-norm 9.2 ± 0.1 8 ± 5 0.1249 ± 0.0005 0.127 ± 0.006 s, zg
14157 1040 Ia Ia 9.4 ± 0.2 9 ± 5 0.2115 ± 0.0005 0.210 ± 0.005 s, zg
14279 1459 Ia NotSN 41.30 ± 0.03 − 0.0454 ± 0.0002 0.0461 ± 0.0009 s
14318 1594 Ia Ia-norm -4.3 ± 0.3p -3 ± 5 0.0579 ± 0.0002 0.054 ± 0.004 s
14318 1653 Ia Ia 11.7 ± 0.3p 12 ± 12 0.0579 ± 0.0002 0.056 ± 0.005 s
14318 1713 Ia Ia 13.6 ± 0.3p 16 ± 10 0.0579 ± 0.0002 0.057 ± 0.004 s
14437 1061 Ia Ia 14.0 ± 0.1 17 ± 41 0.1491 ± 0.0005 0.148 ± 0.005 s, zg
14450 991 II IIP − 15 ± 9 0.1203 ± 0.0001 0.117 ± 0.003
14451 989 Ia Ia-norm 9.5 ± 0.1 8 ± 2 0.1784 ± 0.0005 0.1813 ± 0.0010 s, zg
14492 1001 Ib Ib/c − − 0.0767 ± 0.0001 − v
14598 987 − − − − − −
14599 988 II IIP − 5 ± 25 0.0555 ± 0.0005 0.048 ± 0.005 zg
14782 990 Ia Ia-norm 1.7 ± 0.1 -1 ± 5 0.1604 ± 0.0005 0.165 ± 0.005 s, zg
14846 1014 Ia Ia-norm -1.7 ± 0.2 -1 ± 4 0.2247 ± 0.0005 0.223 ± 0.005 s, zg
14871 1008 Ia Ia-norm -4.2 ± 0.1 -1 ± 5 0.1276 ± 0.0005 0.125 ± 0.005 s, zg
14979 1009 Ia Ia-norm -2.1 ± 0.1 -2 ± 4 0.1771 ± 0.0005 0.178 ± 0.006 zg
14984 1027 Ia Ia-norm -1.2 ± 0.2 0 ± 5 0.1967 ± 0.0005 0.191 ± 0.005 s, zg
15031 985 II IIP − 4 ± 22 0.03073 ± 0.00009 0.028 ± 0.004
Continued on next page. . .
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Candidate Classification

‣ Spectroscopic types, z_best and error.
‣ Cross-matched with Schneider et al. (2010) 

spectroscopic QSO catalog and Richards et al. 
(2009) photometric QSO catalog.
‣ Redshifts from other spectroscopic surveys in 

Stripe 82.
‣ Wigglez, DEEP2, etc.  Or in ancillary catalog?

‣ Host galaxy ID - single-frame & coadd objID.
‣ One per candidate?
‣ Photometric types, probabilities, photo-z (for 

photo-Ia candidates), other parameters.
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Ancillary Data
‣ Light curve fit results.
‣ MLCS, SALT-II.  Who will do this?

‣ Host galaxy modeling.
‣ Mat (PEGASE), Ravi (FSPS) - list of parameters.
‣ Also, photometry data used in fits.

‣ Other value-added catalog.
‣ Photometry of faint hosts.
‣ Matt’s Bazin fits?
‣ Others?
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Data Format/Repository

‣ ApJS electronic tables.
‣ What about light curves and spectra?  Is there a 

permanent SDSS server?
‣ mysql database or not.
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