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Misadventures along the way

• Levels of approximation

• Things that seemed like a good idea at the time

• Statistical flukes

• Human error



Levels of approximation

Was Isaac Newton Wrong?







It seemed like a good idea at the time



The Luminiferous aether

“Aethers were invented for the planets to swim in, to 
constitute electric atmospheres and magnetic effluvia, 
to convey sensations from one part of our bodies to 
another, and so on, until all space had been filled three 
or four times over with aethers.... The only aether 
which has survived is that which was invented by 
Huygens to explain the propagation of light.” 

James Clerk Maxwell.























BICEP2 Collaboration, 2014







“We also estimate potential foreground signals and find that 
available models predict these to be considerably smaller than 
the observed signal.”

• Use a very clean region of the sky
• Polarized dust map from Planck not yet available – used a 

digitized version of a map shown at a conference.
• Consider several other theoretically motivated dust models
• Without considering foreground emission, no gravitational 

waves was ruled out at 7σ.
• After subtracting foreground, report that no gravitational 

waves is ruled out at 5.9σ.



Planck Collaboration, 2014



Lessons Learned

• BICEP2 might have measured primordial gravitational waves, but 
these are not required to explain their signal.

• Dust polarization fraction larger than pre-Planck models – BICEP2 did 
exclude their null hypothesis.

• Mistakes in analysis and in spin.

• This is a story of science working.





Bulbul et al, 2014








