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Lo studio della gravita' quantistica si propone di trovare una sintesi 
coerente delle due "rivoluzioni incomplete" che hanno caratterizzato 
il secolo scorso, quella della meccanica quantistica e quella della relativita' 
Einsteiniana. Il problema e' stato messo a fuoco gia' negli anni 30 ma dopo 
tutti questi anni di studio e' condivisa la sensazione che ne sia stata raggiunta 
solo una prima esplorazione preliminare. Illustrero' alcuni aspetti della 
complessita' tecnica del problema ed enfatizzero' che questi si combinano 
con le notevoli difficolta' che si incontrano nel provare ad accedere a regimi 
osservativi in cui gli effetti di gravita' quantistica possano manifestarsi. 
Dopo un lunghissimo periodo in cui lo studio della gravita' quantistica 
era confinato alla elaborazione di modelli matematici, solo nell'ultimo 
decennio si e' diffuso un approccio piu' fenomenologico centrato su 
modelli in cui i piccolissimi effetti di gravita' quantistica possono 
essere amplificati a livello osservabile quando le particelle si propagano
 su distanze cosmologiche. E' difficile stimare quali siano le probabilita' 
di successo a breve termine di questa strategia con "l'Universo come laboratorio" 
ma e' comunque significativo che le nostre prime finestre osservative sulla gravita' 
quantistica si stiano aprendo. 

Giovanni Amelino-Camelia
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observers in
foundations of relativity

observer in
quantum foundations
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Toward the mid 1990s these observations led several researchers to work at the 
hypothesis that in order to address the quantum-gravity problem one should give up the 
relativity of observers (preferred-frame picture)

This would be “Planck-scale broken Lorentz symmetry”

Planck length as the minimum allowed value for wavelengths:
- suggested by several indirect arguments combining quantum mechanics and GR
- found in some detailed analyses of formalisms in use in the study of the QG problem

But the minimum wavelength is the Planck length for which observer? 

Other results from the 1990s (mainly from spacetime noncommutativity and LoopQG)
provided “theoretical evidence” of Planck-scale modifications of the on-shell relation, in 
turn inviting us to scrutinize the fate of relativistic symmetries at the Planck scale
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but from 2000 onwards together with broken Lorentz symmetry
there starts to be a literature on the possibility
 of “Planck-scale deformations of Lorentz symmetry” 
[jargon: “DSR”, for “doubly-special”, or “deformed-special”, relativity]
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change the laws of transformation between observers so that the new properties
are observer-independent

* a law of minimum wavelength can be turned into a DSR law
* could be used also for properties other than minimum wavelength,

such as deformed on-shellness, deformed uncertainty relations…

The notion of DSR-relativistic theories is best discussed in analogy with the transition
from Galileian Relativity to Special Relativity
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minimum wavelength from noncommutativity:
the kappaMINKOWSKI noncommutative spacetime

evidently not invariant under «classical translations»

but adding commutative numbers to the noncommutative coordinates of kappa-
Minkowski is evidently not a reasonable thing….
Adopting in particular noncommutative translation parameters such that

then

boosts must adapt to these deformed translations, resulting in deformed mass Casimir

deformed boosts are such that there is a maximum momentum (minimum wavelength)
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Translation generators
in kappa-Minkowski:    tikikxtikikx eekeeP 00
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classical action on 
functions written with
a certain ordering  

convention

then “non-primitive
coproduct”
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deformation of relativistic symmetries!!
rich phenomenology based on astrophysics (see talk by Ellis)



similar implications for antisymmetrization… in turn there are implications 
for the Spin-Statistics Theorem….and the Pauli Exclusion Principle….
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another quantum group: SUq(2)
with D’Esposito, Fabiano,Frattulillo,Hoehn, Mercati, on arXiv this week



(‘’q = 1- ε’’)








