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I t d tiI t d tiIntroductionIntroduction
• A wormhole can be represented by two asymptotically flat regions joined by a 
bridge.
• One very simple and at the same time fundamental example of wormhole is• One very simple and at the same time fundamental example of wormhole is 
represented by the Schwarzschild solution of the Einstein's field equations.
• One of the prerogatives of a wormhole is its ability to connect two distant points in 
space-time In this amazing perspective it is immediate to recognize the possibilityspace time. In this amazing perspective, it is immediate to recognize the possibility 
of traveling crossing wormholes as a short-cut in space and time.
•A Schwarzschild wormhole does not possess this property.
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The traversable wormhole metricThe traversable wormhole metricThe traversable wormhole metricThe traversable wormhole metric
M. S. Morris and K. S. Thorne, Am. J. Phys. 56, 395 (1988).M. S. Morris and K. S. Thorne, Am. J. Phys. 56, 395 (1988).
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Einstein Field EquationsEinstein Field EquationsEinstein Field Equations Einstein Field Equations 
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General setting for self sustained General setting for self sustained 
traversable wormholestraversable wormholes

ren
Instead of  consider   

ren
G T G T     

renwhere ren
T renormalized expectation value

of the stress-energy tensor operator
of the quantized field

where

 1 G g ,
renren

T h   
   If the matter field source is absent

     G g =G g + G g ,                              g gh h             

 G g ,   is a perturbation series in terms of gh    

The Einstein tensor GG can be divided into a part which is unperturbed related toThe Einstein tensor GG can be divided into a part which is unperturbed related to 
the background geometry and a part related to quantum fluctuations like the the metricmetric
g



General setting for self sustained General setting for self sustained 
traversable wormholestraversable wormholes

Usually  G g ,   is divergent!!!h   

We need a regularization/renormalization scheme to handle with divergencesg g

Distorting Gravity avoids such a schemeDistorting Gravity avoids such a scheme

Proposal



GravityGravity’s’s RainbowRainbowGravityGravity s s RainbowRainbow

Doubly Special Relativity

G A li C li I t J M d Ph D 11 35 (2002) /001205

   2 2 2 2 2/ /E E E E E

G. Amelino-Camelia, Int.J.Mod.Phys. D 11, 35 (2002); gr-qc/001205.
G. Amelino-Camelia, Phys.Lett. B 510, 255 (2001); hep-th/0012238.
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Curved Space Proposal  Gravity’s Rainbow
[J. Magueijo and L. Smolin, Class. Quant. Grav. 21, 1725 (2004) arXiv:gr-qc/0305055]. 
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Curved Space Proposal  Gravity’s Rainbow
[J. Magueijo and L. Smolin, Class. Quant. Grav. 21, 1725 (2004) arXiv:gr-qc/0305055]. 
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SelfSelf SustainedSustained EquationEquation
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[R.G. and F.S.N. Lobo, arXiv:1102.3803 [gr-qc] ]  ]  Phys.Rev.Phys.Rev. D85 (2012) 024043D85 (2012) 024043



EffectiveEffective Einstein’sEinstein’s FieldField EquationsEquationsEffectiveEffective Einstein s Einstein s FieldField EquationsEquations
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The only solution is in the trans-Planckian  region  
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TopologyTopology ChangeChangep gyp gy gg
R.G. and R.G. and F.S.N.F.S.N. Lobo, Lobo, arXivarXiv:1303.5566 [:1303.5566 [grgr--qcqc] ] Eur.Phys.J.Eur.Phys.J. C74 (2014) 2884C74 (2014) 2884

Recursive way  (n)  is the order of approximationy ( ) pp
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 We fix on the r h s 0b r Minkowski  We fix on the r.h.s. 0b r Minkowski 



GravityGravity’s ’s RainbowRainbow ApplicationsApplicationsyy pppp
CosmologicalCosmological ConstantConstant computationcomputation

R G d G M d i i Ph R D 83 084021 (2011) Xi 1102 3803 [ ]R.G. and G.Mandanici, Phys. Rev. D 83, 084021 (2011), arXiv:1102.3803 [gr-qc]

CosmologicalCosmological ConstantConstant computation+fcomputation+f(R)(R)
R G JCAP 1306 (2013) 017 arXiv:1210 7760R.G., JCAP 1306 (2013) 017 arXiv:1210.7760

ParticleParticle PropagationPropagation
R.G. and G. Mandanici R.G. and G. Mandanici Phys.Rev. D85 (2012) 023507 e-Print: arXiv:1109.6563 [gr-qc]y ( ) [g q ]

NakedNaked SingularitySingularity and and ChargeCharge CreationCreation
R.G. and B. Majumder, Nucl.Phys. B884 (2014) 125 e-Print: arXiv:1311.1747 [gr-qc]
R G d B M j d N l Ph B883 (2014) 598 P i t Xi 1305 3390 [ ]R.G. and B. Majumder, Nucl.Phys. B883 (2014) 598 e-Print: arXiv:1305.3390 [gr-qc]

 InflationInflation InflationInflation
R.G. and M.Sakellariadou, Phys.Rev. D90 (2014) 4, 043521 arXiV:1212.4987


