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All plots are preliminary!



The Steps to Get to Science-Ready 
Lightcurves

• Detection - will improve with better 
photometry, sim/data agreement to 5% 

• Astrometry - Serious improvement, starting 
to get to 0.06”

• Photometry - 2-3% systematics, attacking in 
multiple ways

• Calibration - First measurements accurate 
to 2%
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The most difficult step in SN 
photometry is how to make the galaxy 

templates and do image subtraction

• Two main approaches: 

• Stacking -- convolution -- subtraction

• Scene modeling



The first approach is the 
more traditional approach

Current systematics on recovered fluxes (g,r,i,z: mmags): 
~5,3,6,15

-Template is made from 
stacking pre-explosion epochs.  

-Convolve template match 
image.  

-Subtract template.

Caveat is we know PSF in these 
tests 

Testing with fakes 



The second approach is 
to do scene modeling

• Does a n_pix x n_pix 
+ n_image fit over 
SN brightness and 
galaxy intensity

Forward modeling of a galaxy on a 
pixel-by-pixel grid

Holtzman 
2008

Image Galaxy Fitted Galaxy

I=Intensity, G=Galaxy,M=Model
O=Image



The second approach is 
to do scene modeling

• Does a n_pix x n_pix 
+ n_image fit over 
SN brightness and 
galaxy intensity

Forward modeling of a galaxy on a 
pixel-by-pixel grid

Holtzman 
2008

Different strategy than weak lensing:
WL: take galaxy models, convolve with PSF, compare to galaxy image
SN: For all pixels, convolve with PSF, compare to galaxy image

Image Galaxy Fitted Galaxy



Fake testing is looking really 
encouraging

Simulated Flux
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This is with scene modeling pipeline, 
recover magnitudes to 1%, can still do 

better

With two approaches, can r 
beat this down



Calibration is currently the top 
systematic in SNIa Cosmology analyses

• 1% calibration is 3% 
distance systematic

• William Wester,  
Douglas Tucker and I 
started a special 
program to observe 
multiple HST Calspec 
standards to improve 
calibration systematic 
by 2x

Many thanks to Tom Diehl, 
Alistair Walker, Eric Nielsen, 

Robert Gruendl, Brian Yanny!!
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We now know BD+17 is 
a binary star; so we will 
need other standards to 

get to accuracy level!
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First calibration results are looking 
really encouraging
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More to 
come



Our astrometry is 
getting much better

Credit to James 
Lasker

Now running 
multiple images 

through Scamp at 
same time, getting 

as low as 0.04”



Year 1: Bad 
agreement between 

SIM and data 
because of bad 

templates

Year 2: Good 
agreement between 

SIM and data

Credit to Rick 
Kessler

We are really starting to understand our 
efficiency!
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