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MOTIVATION

e TEST—GROUND FOR LQG QUANTIZATION METHODS
e INSIGHTS ON THE CONTINUUM LIMIT OF LQG
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FIRST STEPS...

* COMPLETE QUANTUM GRAVITY MODELS:

* PHysicaL HILBERT SPACE

* ADMISSIBLE HAMILTONIAN OPERATOR
e COMPUTABLE DYNAMICS (TIME EVOLUTION)
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1
E.G: NON—ROTATIONAL DUST LR:_§ lg| [p "V, T)(V.,T) + p

NON—ROTATIONAL DUST

C,=0
h:=-C

PHYSICAL HILBERT SPACE: /45 C Cyl*
* SELF—ADJIOINT HAMILTONIAN OPERATOR

* SPATIAL DIFFEOMORPHISM INVARIANT
* COMPUTABLE DYNAMICS
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PuysicaL HAMILTONIAN:  H = / drhiC 0, gi=H(CC,,q)
>3

ScALAR CONSTRAINT FUNCTIONAL
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| ORENTZIAN PART
(CURVATURE OPERATOR)

CONSTRUCTING THE OPERATOR ON Cyl”
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DyNamics U (t) := exp|—itH] ?

e DIFFERENT REGULARIZATIONS OF C ——> DIFFERENT DYNAMICS

e COMPUTATIONAL COMPLICATIONS: SPECTRAL DECOMPOSITION OF H ?
GRAPH CHANGING
APPROXIMATION METHODS?
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G(N) = ﬁ ©E2) + (1 - 56280

e SYMMETRIC e Ess. SELF-ADJOINT
«  GAUGE/DIFFE INV. e  (GAUGE/DIFF INV.
GRAPH CHANGING 3> " GRAPH PRESERVING _3»

4

“PERTURBATION” ACCESSIBLE SPECTRUM

“UNPERTURBED HAMILTONIAN”
re

SPLIT THE HAMILTONIAN TO TWO OPERATORS WITH DIFFERENT PARAMETER DEPENDENCE, S.T.
A GRAPH PRESERVING PART (DIAGONALIZABLE) + €(3) * SECOND OPERATOR
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APPROXIMATION METHOD FOR THE DYNAMICS
*  QUANTUM OBSERVABLES: (((t))

CONCRETELY? FOR WHAT RANGE OF 37

EXAMPLES: (IGWGHH;OI, a=3, z%)

v" INITIAL STATES = EIGENVECTORS OF VOLUME (Y—VALENT VERTEX)
v' B—EXPANSION IS TAKEN UP TO 2\° ORDER:

00) =Y ex [—z‘tf(ﬁ) (o m] (WolAz) 1 0 10) (il o)
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APPROXIMATION METHOD FOR THE DYNAMICS

+ COSMOLOGICAL CONSTANT + SM MATTER FIELDS ? IN PROGRESS...

« EINSTEIN: 32

CosmoL. CONST. :

HiGGS FIELD:

YANG—MILLS:

FERMIONS:

e s
HH = 7TH i AL ( : ) 1 A=l 65
VO V]
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