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Space-time defect
Flat reference frame

Curved natural frame
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Strained space-time
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The Lagrangian density
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A Robertson-Walker symmetry

( ) ( ) ( )[ ]
21

0r0m
3

2

2
0

2

z1z1
B3

8
a

z113
16
Bc

a
aH

/

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

+ρ+ρ+
κ

+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ +
−==

&

λ+μ
μ+λμ

=
π

=κ
2
2

4
BG

c
16

2

A. Tartaglia and N. Radicella, CQG, 27, 035001 (2010)



June 10, 2010 exvxÇà WxäxÄÉÑÅxÇàá |Ç ZÜtä|àç @ \ÉtÇÇ|Çt 6

Good cosmic performance

• Reproduces well the accelerated
expansion (dimming of type Ia
supernovae)

• Consistent with the primordial
nucleosynthesis (correct proportion
between He, D and hydrogen)

• Consistent with structure formation
after the recombination era. 
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Optimal value of the parameters
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Schwarzschild symmetry
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The strain tensor
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The field equations
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field equations
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field equations
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Weak field
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Approximate solutions
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Approximation ranges

Balance between M/r and λr2

• Stars:                         r ~ 1018 m
• Galaxy:                       r ~ 1022 m
• Black hole
at the galactic center:  r ~ 1020 m
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Bending of light rays

From the general null spherical line element:
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b is the apparent geometric size of the source
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The strained space-time case
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Bending due to strain
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Pure strain solutions
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Conclusion
• The strained space-time theory

introduces a strain energy of vacuum
depending on curvature

• The theory is consistent with BBN, 
structure formation and SnIa’s

• The strain bends light on scales of the 
order of 1 Mpc

• Vacuum spherically symmetric solutions
imply repulsion (voids?) 


