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Prelude

The standard model assumes a “perfect” cosmic fluid comprised of matter 

�� , radiation (��), and dark energy (���) with an equation-of-state 

��� = 
���  . When 
 = −1, dark energy is a cosmological constant, for 

which the standard model (
CDM) reduces to the conventional ΛCDM. 

In general, 
CDM is characterized by at least 5 free parameters, all of 

which may be adjusted to fit the data: 


, ��, Ω�, Ω��, and Ω� (where Ω� ≡ ��/��, and �� is the critical density).

Given this flexibility, it is therefore very surprising to learn that, averaged 

over a Hubble time, �/� = −1/3, where � = �� + �� + ��� and � =

�� + �� + ���. This means that the average acceleration up to now has 

been zero. Yet, in the context of 
CDM/ΛCDM, this condition could 

have happened only once, in its entire history. And it must be happening 

right now, when we just happen to be looking. Such an amazing 

coincidence begs for a physical explanation...



H(z) versus z (cosmic chronometers)

F. M. and Robert Maier (2015)

BIC favours �� = �� over 

ΛCDM with a likelihood of 

~94% versus ~6%



The Type Ia Supernova Hubble Diagram

ΛCDM

�� = 0.999 per dof

Zero Active Mass

�� = 0.999 per dof

But model selection depends critically on the number of free 

parameters. The Bayesian Information Criterion shows that the zero 

active mass condition is favored over ΛCDM by a likelihood of 95.7% 

versus only 4.3%.

Wei, Wu and  F. M. (2014)



High-z Quasars

SDSS J010013.02+280225.8  (Wu et al. 2015)

F. M. and Tom McClintock (2015)



ΛCDM has a Prob < 0.03% of being correct (Copi et al. 2009)

Angular correlation function

C(cos θ) = <∆Τ(qqqq1)∆Τ(qqqq2)>

where    cos θ ∼ |qqqq1-qqqq2|

The High-redshift Universe (the CMB)



Alcock-Paczynski Test

F. M. and Martin Lopez-Corredoira (2015)



Closing Thoughts

ΛCDM does very well fitting most of the data…

apparently because the optimization of its free 

parameters brings it very close the zero active 

mass condition. In fact, if we calculate �/� using 

the concordance parameter values (averaged over 

a Hubble time), we get 

�/� ≈ −1/3

In other words, the data are “forcing” ΛCDM to 

satisfy the zero active mass condition, even 

though it does not assume it a priori.


