(horizon entropy)
(horizon)
(big-bang singularity)

(spin-foam model)

[1-8]

Ashtekar

(
) SU(2)
(Yang-Mills SU(2) gauge theory)
(SUR)

matrix-valued gauge vector potential)

Eia
(detE)" > E*EP =g’ (1)

a=1
(Eq.1)
( )

SU(2)
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H
(Hilbert) Rovelli  Smolin
(measure)
(kinematical)
H A=1L2p21/p|2+2p| ,
H, H, (spin 25
network) H,
(node) |
(graph) (link) L (Planck)

(spin network)
k
S=-—%8 2
Penrose 4|_2p al @
Rovelli  Smolin kB A—wr
Ashtekar Baez Lewandowski Loll Thiemann......
(Eq.2)
exp(1077)
(Wheeler
(It from bit)”
H S
m8l13m
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(L)

Q — 2A—Ior / sz
S=k;logQ Bekenstein-Hawking
(Eq.2)
A—|or
(deficit angle)
Gauss-Bonnet (
(Euler) )

L2
S=gk—zBA40r+O P
Lp /\Mr

g Immirzi (parameter)

Immirzi

/ A
AA< sz exp[— L_ZJ
p

(AA

(
(thermal)

T TR

|“‘I|II|II'JI-..
100
& T
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Bojowald
(homogeneous) (isotropic)
Robertson-Walker (scale factor)“a”
Penrose
13 2 (
)
256
2
8112
1 077

(10% )
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