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¥ yzan , Hovever the high
complexity of appropriste experiments makes it dficult i develop and maintan Libaratories where
students can ke partin han, in this field of smcly. Oine s o extabiih
centres with specific high =mperarure pisma experiments where studknits can visit such  Libaratory
and perform their experiments in-situ. With e advancements of IT technalagies # naturally fallovrs
to make a step farward and connect these with neces sary plisma physics technokopes and ths allaw
0 accews even s phisticaied experiments remotely. Tokamak GOLEM & 2 small, modest device with its
binked o 1 set.up necessary discharge parameters.

sulmit them in® aquewe and within mimues obtain the resuls in the form of 2 discharge homepage.
© 2 16 Elsevier BY. Al rights reserved.
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PHYSICAL REVIEW D 73, 123527 (2006)

Populating the landscape: A top-down approach

5.W. Hawking ! and Thomas l[ulo;:2
f.!-llﬂ'." University of Carmbridge, Witherforce Road, Cambridge l’_n‘l’J WA, UK
'f’\k} icy Department. Theery Di L ifzerilarad
(Received 20 February "DII;. published 23 Jun

2006)

We put Farward a framewark For cosmulogy that combines the string landscape with ne boundary initial
conditicns. In this framewark, amplitodes for alemative historics for the universe are calculated with firml
boundary condifions only. This lexds o op-demwn approach o cosmalogy. in which the histaries of the
universe depend on the precise question asked. We sty the observational consequences of no boundary
initial conditions on the landscape. and outline a scheme to test the theary. This is illustrmted in a simple
rmodel landscape that admits several altermative inflationary historses for the universe. Only a few of the
possible vacua in the landscape will be populated. We also discuss in what respect the top-down approach

differs from other approaches o cosmel

DO 100 103 PhysRew]), 73123

L INTRODUCTION

It seems likely that sting theory contains o vast en-
semble of stable and metastable vacua, including some
with a =mall pesitive effective cosmological constant [1]
and the low energy effective feld theory of the standard
mixdel. Recent progress on the construction of metastable
et Sitter vacua [2] lends further support to the notion of a
*.lnng landscape [3]. and a statistical analysis gives an idea
ribution of some properties among the vacua [4].
remained unclear what is the comeet framework
for coemology in the string landscape. There are good
reasoms Lo beligve, however, that a proper understanding
of the cosmological dynamics will be essential for the
landscape to be predictive [5].

In paricle nhvsics. one u=ually compules .

rix ele-

n the string landseape, like eternal inflation.

PACS numbers: 98.80.0c, 11.25.~w. 98.80Cq

the universe, and there is certainly no opporunity for
ohserving mulliple copies of the universe.

In fact if one does adopt a bottom-up approach o
coemology, one is immediately led o an essentially clas-
sical framework. in which one loses all ahility o explain
coemology’s central question—why our universe is the
way il is. [n particular a bottom-up approach to cosmology
either requires one 10 postilate an initial state of the wni-
verse that is carefully fine-tuned [10]—as if prescribed by
an oulside apeney—or il reguires one Lo invoke the notion
of clernal inflation [11]. which prevents ome from predict-
ing what a typical observer would see.

Here we put forward a different approach o cosmology
in the string landscape, based not on the classical idea of a
single Iuﬁlor_', Tor the universe but on lhcqualllum S over
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Trace anomaly driven inflation
Hawking SW, Hertog T, Reall HS
PHYSICAL REVIEW D
63 (8): Art. No. 083504 APR 15 2001

¥ type: Article L English  Cited References: 56  Times Cited: 33 Explanation

Abstract:

This paper investigates Starobinsky's model of inflation driven by the trace anomaly of conformally coupled matter fields. This model does not suffer
from the problem of contrived initial conditions that occurs in most models of inflation driven by a scalar field. The universe can be nucleated .
semiclassically by a cosmelogical instanten that is much larger than the Planck scale provided there are sufficiently many matter fields. There are
two cesmological instantons: the four sphere and a new "double bubble” solution. This paper censiders a universe nucleated by the four sphere. The
AdS/CFT correspondence is used to calculate the correlation function for scalar and tensor metric perturbations during the ensuing de Sitter phase.
The analytic structure of the scalar and tensor propagators is discussed in detail. Observational constraints on the model are discussed. Quantum
loops of matter fields are shown to strongly suppress shea scale metric perturbations, which implies that short distance modifications of gravity
would probably not be observable in the cosmic microwave background. This is probably true for any model of inflation provided there are sufficiently
many matter fields. This point is illustrated by a comparison of anomaly driven inflation in four dimensions and in a Randall-Sundrum brane-world

model.
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