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Measuring Universe’s History and Fate
with Standard Candles



The Supernova Acceleration Probe (SNAP) 



General Descriptions

• From light curve, deduce mags, colors, and
light-curve-shapes

• Fit a function D = f(mags, colors, light-
curve-shapes, …)

• Tests: D is uncorrelated to colors, l.c.s., etc



An Example

Δm15 method:

   D = B - p1Δm15 - p2E(B-V)

    vs

    D = B - p1Δm15 - p2 (B-V)

More parameters …

Bayesian

Frequentist



Data from Riess Gold Sample
ΔX2 = 11

sigma change from 0.36 mag to 0.26 mag



Gold Sample? ΔX2 = 1



SS fit

Wang et al. (2006): Super-stretch method



Supernovae for Cosmology

Wang et al. (2006): Super-stretch method



Redshifts from light curves?

Wang et al. 2007



Redshifts from light curves?

Wang et al. 2007



Color MAGnitude Intercept Calibrations
(CMAGIC)

Asymmetry free!
Wang et al. 2003
Wang et al. 2006







Conventional Method



CMAGIC Hubble Diagram Residuals



D = f(P(z)|B, B-V, B-R, B-I, …,
          Δm15(B), ΔM15(V), τR, τI, …,
          SiII, FeII, CaII, …,
          m(host), color(host), …,
          …)

P(z) = [pB, pB-V, …, pcolor(host), …]



Summary

     There are still a lot of open issues in applying 
SNIa for precision cosmology. A mathematically
robust framework has yet to be constructed to 
optimize the analysis of the supernova data.
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Dome A is the summit of the antarctic icecap

USGS image

Dome C

South Pole

Dome A
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Traverses from Traverses from Zhongshan Zhongshan to Dome Ato Dome A
About 8 snow mobiles every time, can take about 700About 8 snow mobiles every time, can take about 700

tons.tons.
Set up a 100 mSet up a 100 m22 building at Dome A. building at Dome A.
Install several Astronomy instruments at  Dome A.Install several Astronomy instruments at  Dome A.

About 2010 :About 2010 :
Upgrade the Dome A station for winter-overUpgrade the Dome A station for winter-over

2007/2008  and 2008/2009 season:2007/2008  and 2008/2009 season:



4-meter telescope
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