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Scale invariance?
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● The Higgs Boson: 95%.

● Supersymmetry: 60%.

● Something that has never been 
predicted: 50%.

● Dark Matter: 15%.  

● Warped Extra Dimensions: 10%.

● Absolutely Nothing: 3%.

[S. Carroll, Discover, Aug 4th, 2008]

What will the LHC find?What will the LHC find?
● Large Extra Dimensions: 1%.

● Unparticles: 0.5%. 

● Evidence for or against String 
Theory: 0.5%.

● Black Holes: 0.1%.

● Dark Energy: 0.1%.

● Stable Black Holes that eat up the 
Earth, destroying all living organisms 
in the process:             %. 10−25
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Unparticle physics primer Unparticle physics primer 
[H. Georgi, PRL  98 (2007) 221601]
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Unparticle physics primerUnparticle physics primer
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The unparticle interpretationThe unparticle interpretation
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Netwon's law correctionsNetwon's law corrections
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Exact solutions in GRExact solutions in GR
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Unparticle enhanced Unparticle enhanced 
Schwarzschild metricSchwarzschild metric
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Continuous extradimensionsContinuous extradimensions
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Unparticle BH thermodynamicsUnparticle BH thermodynamics
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BH entropyBH entropy
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Fractal dimensionsFractal dimensions
● Hausdorff ● Spectral

● CDT, LQG, ASG, NC geometry

Ambjorn et al. PRL 95 (2005) 171301

Lauscher and Reuter,  JHEP 0510 (2005) 050

Modesto, CQG 26 (2009) 242002 

Benedetti PRL 102 (2009) 111303

Modesto and Nicolini, PRD (2010)

● QM, string theory, NC 
geometry
Abbott and Wise,  Am.J.Phys. 49 (1981) 37-39

Ansoldi, Aurilia and Spallucci, PRD 56, 2352 (1997)

Nicolini and Niedner, PRD  83,  024017 (2011)
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Spectral vs UnspectralSpectral vs Unspectral
[Nicolini & Spallucci, PLB (2011) ]
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Entropic ungravityEntropic ungravity
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Un-particle physics testsUn-particle physics tests



30 May  2014 Journey to the un-world 24

Un-particle Casimir effectUn-particle Casimir effect
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Scalar case scenarioScalar case scenario
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Un-Casimir effectUn-Casimir effect
[Frassino, Nicolini & Panella (2013) ]
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Plate fractalization
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Estimate of un-particle scaleEstimate of un-particle scale



30 May  2014 Journey to the un-world 29

Exclusion curvesExclusion curves
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The coupling is hidden!The coupling is hidden!
● It disappears only in the 

perfect conductor limit
● Three scenarios
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ConclusionsConclusions

● Un particles offer new intriguing scenarios
● The Casimir effect offers a reliable testbed
● Vector case Casimir calculation (in 

preparation)
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Molte grazie!
nicolini@fias.uni-frankfurt.de
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