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Introduction

Motivation:
1. Classical dynamics of spherically-symmetric LQG

2. "First regularize, then restrict"
3. Symmetry restriction in continuum versus discretized theories

Overview:
W Continuum Theory
W Gravity on a Graph
W Discretized Dynamics & Symmetry Restriction
W Application to FLRW Cosmology
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Continuum Phase Space

Full Ashtekar-Barbero phase space1,MAB = span
n�

AI
i ;E

j
J

�o
:

W Symplectic form2

!AB =
2
��

Z
�

dAI
i ^ dE i

I d3x

Spherically-symmetric subspaceMAB = span f(a; pa); (b; pb)g:
W Two �; ’-independent canonical pairs

� a = a(r); pa = pa(r); : : :

W Restricted symplectic form

!AB = !AB

��
MAB

=
2
��

Z
(da ^ dpa + db ^ dpb) dr

1Spatial indices i ; j ; : : : = 1; 2; 3; su(2) indices I ; J; : : : = 1; 2; 3
2Spacetime R� �; � = 16�G ; Immirzi parameter � 2 Rnf0g
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Discretization: Gravity on a Graph

Define a set �v
n of n 2 N vertices v along

each spatial axis
W Separated by coordinate-distances
"i = "i (n)
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W Graph and dual cell-complex:

�n =
a

v2�v
n


; ��n =
a

2�n
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Spherical Graphs
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