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The Data

• Hubble (ACS and NICMOS)

• Hubble Deep Field-North & Chandra 
Deep Field-South

• Combined 23 supernovae at z ≥ 1

• Light curves and spectroscopy for each 
candidate



Hubble Diagram
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Acceleration 
vs. Others
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Time Dependence of  w

• “First order expansion”:
w(z) = w0 + wa z /(1+ z)

• No strong support 
for time evolution

• Expand w(z) into 
orthogonal vectors Wi

• Bin w(z) and remove 
dependence on 
earlier values
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constant w(z)
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A Kinematic Approach 
to Dark Energy Studies

David Rapetti, Steven W.  Allen, Mustafa A.  Amin, & Roger D. Blanford
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Kinematic Framework
• Allows for characterization of the 

expansion history without assumptions

• Parameters are the dimensionless time 
derivatives of the scale factor

• Deceleration (2nd): q(t) = - ä /(H2 a)

• Jerk (3rd): j(t) = ä /(H3 a)

• Evolving jerk model

• Higher order evolution of j(t) using 
Chebychev polynomials

.



Data and Analysis

• Combines data from supernovae and x-ray 
clusters

• Exploring the parameter space

• MCMC

• limiting parameter choices



Results
• No support for 

evolving jerk models

• Highlighted values 
correspond to:

Ωm = 0.306+0.042

w = -1.15+0.14
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