. -

From elastlc contmua to
space-tlme

g
- —
- -

Angelo Tartaglia and Ninf.a-Radi-ceII:a. o
Dipartimento di Fisica, Politecnico
‘ di Torino and INFN -

Paris July 2 2009




The umverse ‘a duallstlc
| descnpUOn :

‘Whatis this? =
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What lS space-tlme?

- els it a mathematlcal artifact to descrlbe the_-;
grawtatlonal field and the gIObaI propertles,_
of the unlverse’? ' 4 |

elsit something reaj%ﬁowed with physica'l _
. properties? —— B
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" “Elastic” continua .
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.- Geometry and elasticity - 2

- Ina strained medium each point is in one to one -
correspondence with points in the unstrained =
R ~ state - B

-

= U,.P and rt are (N"'h)."V@CT(.):r-’s. * .
*-. in‘the flat embedding space .
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The sTmm E descrlbed by The dlfferen‘rlal
change of u -
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. Metricity.
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De Scun’r Venan’r m’regmbulufy condmon

Pur'e elas’rlu’ry
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Thé Invisible Universe
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General one-form .
.. PO ¢ *

D.éf‘zc‘r -
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- What consequences for a-defect? . ..

° The global symme’rr'y is fixed by The
-defect

_ oA spontaneous s tiensor ¢, (or (3
“displacement vecitor field u?) appears

"~ o-All this must show up in the Lagrangian 05
of the strainedimanifold (space- Tume) %
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.- The “elastic”.approach -~ .
Stress 1ol | i |

. - -

/ e 4 Hooke"sflaw_

e.- 18
‘ i L. -

¢ Elastic modulus Téhso.n..

+
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.- = {sotropic medium

-

¢ Lamé coefficien?

-

Lorentz signature notation
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Correspondence W|th the usual
Way of thmkmg a9
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“Kine‘ri'c"\“r'er-m | - = Potential 3re'r'm._. B

-

T Geometry
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- Elastic-energy/momentum tensor . ..

- "

-

- Generalized Ei ns*e’jiequa‘rions
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Robertson-WaIker symmetry, ;
closed Space the stram -
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RW’_,'ﬂ'at"épécef -~
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. 'RW symmetry, flat space ~ .

? - Bulk moddlus -~ -
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The dlstance modulus of brlght
e | objects | '

Absolu’re magm‘rude

=t Observédmagm’rude \ ?

Hubble par'ameTer‘ * .

_ | Distances in Mpc ™
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" Filing the data (307 Snla)
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Reduced x2 of the fi ts
(2 parameters)

1017

? , xzi;'lf.()_l,?_'.‘

: -

B 2(3:2)x-107 Mpe 2 =(3+2)% 1052 m2 .
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Conclusmn |

-

The CD Theor'y is a Theor'y of space ’rlme
preserving all general features of GR.

"~ CD introduces the idea of a global symmetry
fixing defect. -

25 Local effects coinciderwiih GR effeCTs

. The nature of space- ’rlme shows up only at

- the cosmic scale, where CD performs at- .
 least as well as other theories, howe,v"er'
providing a compact and consistent picture .

¢'

+

- -
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‘The weak field approximation of the -
- theory.and the corresponding -~ |

* gravitational waveswill be presented - -
tomorrow by Ninfa'Radicella o

-

. -
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Space t|me and the ether

accordmg to ‘rhe general Theory o) 3
relativity. space is endowed with physucal
qualities; in this sense, therefore, there - -

-~ exists-an ether. ...... But this ether may;

~ not be thought of as endowed with the"
quality characteristic of ponderable -

 media, as consisting of par’rs which may |
be ‘rracked through time. . . |

AIbert Elnsteln Lelden 19'

- -

Paris July 2 2009

>




-
-

-A.'faftagna, N Radiéélla,. Phis. Rev'. D, 76, 083'501 (20_07) |
.A Tartagha M. Capone Int Jour. Mod Phys D 17 275— 52
-299 (2008) p |

A Tartagha M. Capone, V. Cardone N. Radlcella Int Jour
: 'Mod Phys ,18,n.3, 1-12 (2009)

A Tart'aglia Geometry, %lity and Quahtiégztion' AR

X., Varna, Bulgaria, 6-11 June 2008, Pubhsher SOFIA
& Avangard Prima, p. 248- 264 2009 ' 2

A. Tartagha N. Radlcella aerv 0903 4096

° -

Paris July 2 2009 . 4+ ThéInvisible Universe




