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SN Ia As 
Standardizable 

Candles
• Lightcurve shape  →absolute brightness

• Ensemble of distance modulus 
measurements constrains 
cosmology

G. Miknaitis, FNAL

SCP
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SN Ia 
Hubble 

Diagram

184 'Gold' SNe Ia
Riess et.al 2006

• “Redshift desert” at     
z ~ 0.1 

– Need a sample to 
connect low-z with 
high-z

– Recent evolution of w
– Reduce systematics of 

comparing samples

Wood-Vasey et.al 2007
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Expected SDSS Sample

184 'Gold' SNe Ia
Riess et.al 2006

• “Redshift desert” at     
z ~ 0.1 

– Need a sample to 
connect low-z with 
high-z

– Recent evolution of w
– Reduce systematics of 

comparing samples
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SDSS Supernova Survey
• Sept-Nov 2005-2007

• 300 square degrees, every 2 nights

• 5-band photometry

• Spectroscopic followup

• Initial goal : Spectroscopically confirm and measure 200 high quality SN Ia 
lightcurves with 0.05 < z < 0.4 

• u-band templates; rates; peculiar SNe
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Searching For Supernova

• 2005
– 190,020 objects 

scanned
– 11,385 unique 

candidates
– 129 confirmed Ia

• 2006
– 14,441 objects 

scanned
– 3,694 unique 

candidates
– 193 confirmed Ia
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VOEvents
http://voeventnet.caltech.edu/SDSS.shtml

30

3075 VOEvents
Submitted in 2006



  

Feeding the Followup
2 Epochs

SN Ia Fit
² = 1.8

SN Ibc Fit
² = 39

SN II Fit
² = 6.6

31 Epochs

SN Ia Fit
² = 8.8

SN Ibc Fit
² = 352

SN II Fit
² = 57

Classification
95%

accurate
based 
upon 

spectra!

B.Dilday  (028.01)
M.Sako    (032.05)



  

SN Spectroscopy

MDM 2.4m

NOT 2.6m

APO 3.5m

NTT 3.6m

KPNO 4m

WHT 4.2m

Subaru 8.2m

HET 9.2m

Keck 10m

SALT 10m



  

452 Supernovae  

Spectroscopic Ia  
Probable Ia  

Core-Collapse  

322 spectroscopically confirmed 
SN Ia in 2005/2006

Analysis of 129 SN Ia from 2005 
nearly complete

– Scene modeling photometry
● J Holtzman (028.02)

– Photometric calibration

– Rates, spectra, systematics
● R Kessler (032.03)

– Light-curve fitting and distancesM.Sako, U. Pennsylvania



  

SDSS-II Hubble Diagram

• 2005 Data
– 129 Ia Total
– 74 after cuts

• MLCS2k2 Distances
– Results in 15 min!

● H. Lampeitl (032.02)

– Lowest redshift 
measurement of w

• 2007 – Change strategy 
to find more low-z Ia?

Low-z

SNLS

SDSS

Preliminary

H.Lampeitl, STScI



  

Self-Contained Cosmology 
Analysis

TrainFitters

Fit Cosmology



  

B. Dilday, U.Chicago


