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"A cosmological model is a mathematical
representation of our universe that is based on
the laws of nature that have been validated
locally in our Solar system and on their
extrapolations.

It thus seats at the crossroad between
theoretical physics and astronomy. Its basic
enterprise is to use tested physical laws to
understand the properties and evolution of our
universe and of the matter and the astrophysical
objects it contains.”

J-P Uzan arXiv:1606.061 12
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September 22-23

Autumnal EQuinox  Autumn begins in
northern hemisphere

June 20-22

Summer Solstice

Sun overhead at Noon
At Tropic of Cancer

December 21-22
Winter Solstice

Sun overhead at Noon
At Tropic of Capricorn

March 20-21
Vernal EQuInox Spring begins in
northern hemisphere
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star { & months later )

/ The Lt of measurement 1s about 20
parallax ( star background ) motion parsecs which includes nearly 2,000
stars
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a=90°" -0 cemjral angle about an imaginary star as seen from earth
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{! = angle of parallax in radians for seconds of arc
fhpe = 1/§1, distance to an imaginary star in parsecs and is the radius of a circle for which
1.0 AU subtends 1.07 { one second ) of arc of a central angle about an imaginary star as seen from earth

Where:

note: the word parsec stands for “Parallax of one arcsecond”
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“There is no absolute up or down, as Aristotle taught; no
absolute position in space; but the position of a body
Is relative to that of other bodies. Everywhere there
Is incessant relative change in position throughout the

universe, and the observer is always at the center of
things.”

Giordano Bruno in
De la causa, principio, et uno (1584)
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Table 1.1: CosMIC INVENTORY

Component Q (p/pe)

Dark Energy 0.691 = 0.006
Matter (baryonic and non-baryonic) 0.312 +0.009
Baryons (Total) 0.0488 + 0.0004
Baryons in stars and stellar remnants ~ 0.003
Neutrinos ~ 0.001

Photons (CMB) 5x 1075
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Sean Carroll: "We live in a preposterous Universe."

The challenge is to understand if these numbers are simply
coincidences, or actually reflect a beautiful underlying
reality that we do not as yet comprehend.



