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1. Introduction

d. Overview of Quantum Gravity (QG)
o S ECRA%K

The partition function of QG is defined

by summing up all possible configurations as

[T represents one of the topologies of spacetime. ]

Z=ECTfl)Xexp{ifddxdtﬁ[x(x,t)]}

T

X(x,t) & {pg (x, 1), e (x, 1), Ay (%, £), gy (x, 1)}
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2. Problems in Quantum Gravity

d. AL IRFESLSFH
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o LaplaceMEBE (H2EENIHEHEEMNMDE)
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b. $ad> LI THE#E (Dimension Enhancement) °

Contributions by tiny wormholes are dominant.

.
Y

( A wormhole with small £ is shown by a purple line. )

A

G(£,¢;At) ~

1
VanlAt
It will be an image that

shrinks all wormholes. [At ~ 0]

(xl y]

(The set of tiny wormholes gives a torus topology.)




® The conditions for #F#& L TH4E

G, ¢;AT) — + for AT — 0

d =3 RTb—TRZER
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€. Coleman#%£%& (Vanishing Cosmo. Const.)
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V(p) = —m?|p|* + A|p|* == HF—HTR)LX—NEDH
MEEBODARY—LIZ
V froCLES.

V(g) = A(l$1* —v?)* + A

LHL, CNTIXEBHEEREFTHIEA
DAT—ILBFBRBEAHLLLED,




® The conditions for the Coleman mechanism
G(£,¢;T) — finite for T — 40
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o FE D INE R

This term comes from the leading term of disk amplitude F(L)

1

=48 L — &1 ... =
F(L)y=6(V)+- <@m F()=¢1+ F T In

F (baby)

¢ ,, The creation of one baby universe
by t
&\@\wj,
A B TR
‘/);VYV?:V*‘__" "

Porcupinefish spacetime

Negative g gives the accelerating expansion of Universe.

This term is the quantum effect of quantum gravity!
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3. Basic of Our Theory
1. EIRDER
The partition fun. is derived by

® Transfer Operator the expectation value of ©*.

Our model is described by the transfer operator O~

w® 3) g 1
O* d—efe —2 Wn()é 3 z Tr: apa;d,,:
k+l+m=n
a defZE at [at, a¥] = mé o ladd
n — u*“n m’¥n m+n,0

where Eﬂ is the 3 X 3 octonian Hermitian matrices.

(m,n are modes [m,n € Z], u,v are flavors [u,v =0, 1, ..., 26].)
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h. FFfEDEET H1EHF
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