
Our current standard model of cosmology is, in 
fact, just the latest in a long line of “creation 
myths.” Why does it matter that this one is told 
by scientists? How can we encourage the 
general public to adopt suggested solutions for 
current/pending environmental challenges, 
when they appear to be losing confidence in 
science and scientists?
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Hubble Space Telescope Ultra Deep Field - ACS

This picture is beautiful but misleading, since it 
only shows about 0.5% of the cosmic density. 

The other 99.5% of the universe is invisible.
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We are made of  
the rarest stuff  
in the Universe!

Double Dark Theory: 

Universe is mostly  

Cold Dark Matter +  

Dark Energy



Planck Collaboration: The Planck mission

2 10 50
0

1000

2000

3000

4000

5000

6000

D
�[
µ
K

2 ]

90� 18�

500 1000 1500 2000 2500

Multipole moment, �

1� 0.2� 0.1� 0.07�
Angular scale

Fig. 19. The temperature angular power spectrum of the primary CMB from Planck, showing a precise measurement of seven acoustic peaks, that
are well fit by a simple six-parameter⇤CDM theoretical model (the model plotted is the one labelled [Planck+WP+highL] in Planck Collaboration
XVI (2013)). The shaded area around the best-fit curve represents cosmic variance, including the sky cut used. The error bars on individual points
also include cosmic variance. The horizontal axis is logarithmic up to ` = 50, and linear beyond. The vertical scale is `(`+ 1)Cl/2⇡. The measured
spectrum shown here is exactly the same as the one shown in Fig. 1 of Planck Collaboration XVI (2013), but it has been rebinned to show better
the low-` region.
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Fig. 20. The temperature angular power spectrum of the CMB, esti-
mated from the SMICA Planck map. The model plotted is the one la-
belled [Planck+WP+highL] in Planck Collaboration XVI (2013). The
shaded area around the best-fit curve represents cosmic variance, in-
cluding the sky cut used. The error bars on individual points do not in-
clude cosmic variance. The horizontal axis is logarithmic up to ` = 50,
and linear beyond. The vertical scale is `(` + 1)Cl/2⇡. The binning
scheme is the same as in Fig. 19.

8.1.1. Main catalogue

The Planck Catalogue of Compact Sources (PCCS, Planck
Collaboration XXVIII (2013)) is a list of compact sources de-

tected by Planck over the entire sky, and which therefore con-
tains both Galactic and extragalactic objects. No polarization in-
formation is provided for the sources at this time. The PCCS
di↵ers from the ERCSC in its extraction philosophy: more e↵ort
has been made on the completeness of the catalogue, without re-
ducing notably the reliability of the detected sources, whereas
the ERCSC was built in the spirit of releasing a reliable catalog
suitable for quick follow-up (in particular with the short-lived
Herschel telescope). The greater amount of data, di↵erent selec-
tion process and the improvements in the calibration and map-
making processing (references) help the PCCS to improve the
performance (in depth and numbers) with respect to the previ-
ous ERCSC.

The sources were extracted from the 2013 Planck frequency
maps (Sect. 6), which include data acquired over more than two
sky coverages. This implies that the flux densities of most of
the sources are an average of three or more di↵erent observa-
tions over a period of 15.5 months. The Mexican Hat Wavelet
algorithm (López-Caniego et al. 2006) has been selected as the
baseline method for the production of the PCCS. However, one
additional methods, MTXF (González-Nuevo et al. 2006) was
implemented in order to support the validation and characteriza-
tion of the PCCS.

The source selection for the PCCS is made on the basis of
Signal-to-Noise Ratio (SNR). However, the properties of the
background in the Planck maps vary substantially depending on
frequency and part of the sky. Up to 217 GHz, the CMB is the
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Planck Collaboration: Cosmological parameters

Fig. 10. Planck TT power spectrum. The points in the upper panel show the maximum-likelihood estimates of the primary CMB
spectrum computed as described in the text for the best-fit foreground and nuisance parameters of the Planck+WP+highL fit listed
in Table 5. The red line shows the best-fit base ⇤CDM spectrum. The lower panel shows the residuals with respect to the theoretical
model. The error bars are computed from the full covariance matrix, appropriately weighted across each band (see Eqs. 36a and
36b), and include beam uncertainties and uncertainties in the foreground model parameters.

Fig. 11. Planck T E (left) and EE spectra (right) computed as described in the text. The red lines show the polarization spectra from
the base ⇤CDM Planck+WP+highL model, which is fitted to the TT data only.
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The 
Cosmic 

Uroboros

Planck Length 10-33 cm

 
Visible Universe 1029 cm

Human Scale

We are at the center 
of all sizes and at the 
peak of complexity



1) We are made of 
the rarest stuff in the 
universe: stardust.

Human beings are central to the Universe, not 

follow directly from astronomy and physics.  
geographically but in surprising ways, all of which 



2) We live at the middle 
of all possible sizes –  
where the possibility of 
tremendous variety and 
complexity coming in 
small packages keeps 
life interesting.   Life of 
our complexity could 
bloom nowhere else on 
the Cosmic Uroboros. 
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3) We live at the center of 
our Cosmic Spheres of 
Time.  The finite speed of 
light makes this inevitable.

Human beings are central to the Universe, not 

follow directly from astronomy and physics.  
geographically but in surprising ways, all of which 

We live at the middle of time on the scale of the 
4) Cosmos, 5) Earth, 6) Life, & 7) Humanity



Hubble Space Telescope Ultra Deep Field

4) We live at the midpoint of time, which is also 
the peak moment in the entire evolution of the 
universe for astronomical observation.   The 
most distant galaxies – which we have just 
acquired the technological ability to see – are 
beginning to disappear over the cosmic horizon 
now that the once-slowing expansion of the 
universe has begun instead to accelerate. 



about four and a half billion years ago.  It has 
about six billion years to go before it is roasted 
when our sun swells into a red giant star.   
!
6) Complex life evolved about half a billion 
years ago, and has about half a billion years to 
go until the warming sun overheats the earth.  

5) We live at the midpoint 
in the life of our planet. It 
formed, along with the sun 
and the other planets, 

Or billions of years if our descendants move 
    the earth farther from the sun.



7) From the point of view of our species, today 
is late enough to have evolved to our present 
abilities while early enough to have a multi-
billion year potential future.  For the generations 
alive now, it is late enough that we are sobering 
up to the scale of our problems, but not so late 
that we have lost all chance to solve them. 

A Human 
Turning 
Point ?
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