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Abstract: Using simple semiclassical relations it is possible to show that the conventional cosmological correlation functions are affected by
significant IR corrections in quasi de Sitter space-times when averaged over very large volumes (in the & quot;large box&quot;). The IR effects
apparently imply a breakdown of perturbation theory in the large box on sufficiently long time scales, for example the time between
self-reproduction and reheating in chaotic inflation. An interpretation of the apparent breakdown of the perturbative expansion of gravity will also
be briefly discussed.

Pirsa: 10100075 Page 1/92



SEMICLASSICAL APPROACHES TO
IR ISSUES IN QUASI DE SITTER
UNIVERSES

MARTIN S. SLOTH
CERN

BaseD oM ARXIV: 10051056 anND ARXIV:T1005. 3287 w. STEVE GIDDINGS




MOTIVATIONS




STABILITY OF DE SITTER




ETERNAL CHAOTIC
INFLATION




NEW INSIGHTS?




OUTLINE




EW INSIGHTS?




OUTLINE







OUTLINE







TENSOR FLUCTUATIONS IN
DE SITTER




TENSOR FLUCTUATIONS IN
DE SITTER




TENSOR FLUCTUATIONS IN
DE SITTER




TENSOR FLUCTUATIONS IN
DE SITTER




TENSOR FLUCTUATIONS IN
DE SITTER




TENSOR FLUCTUATIONS IN
DE SITTER




TENSOR FLUCTUATIONS IN
DE SITTER




TENSOR FLUCTUATIONS IN
DE SITTER

= The average vanishes in pure de Sitter




TENSOR FLUCTUATIONS IN
DE SITTER




TENSOR FLUCTUATIONS IN
DE SITTER

= The average vanishes in pure de Sitter




TENSOR FLUCTUATIONS IN
DE SITTER




TENSOR FLUCTUATIONS IN
DE SITTER

= The average vanishes in pure de Sitter




TENSOR FLUCTUATIONS IN
DE SITTER




TENSOR FLUCTUATIONS IN
DE SITTER




CONSISTENCY CHECK




CONSISTENCY CHECK




CONSISTENCY CHECK




TENSOR FLUCTUATIONS IN
DE SITTER




TENSOR FLUCTUATIONS IN
DE SITTER

= The average vanishes in pure de Sitter




CONSISTENCY CHECK




TENSOR FLUCTUATIONS IN
DE SITTER




CONSISTENCY CHECK




CONSISTENCY CHECK




11




SLOW-ROLL




GAUGE CONSIDERATIONS




TENSOR LOOPS




GAUGE CONSIDERATIONS




TENSOR LOOPS




TENSOR LOOPS




SCALAR LOOPS




SCALAR LOOPS




COMPARING WITH THE 6N
APPROACH




6N CONTINUED...




OBSERVABLES IN THE
“LARGE BOX”







SCALAR LOOPS




OBSERVABLES IN THE
“LARGE BOX”







EXAMPLE:
CHAOTIC INFLATION




6N CONTINUED...




SCALAR LOOPS




COMPARING WITH THE 6N
APPROACH




OBSERVABLES IN THE
“LARGE BOX”







EXAMPLE:
CHAOTIC INFLATION




EXAMPLE:
CHAOTIC INFLATION




111




ISSUES WITH THE
PERTURBATIVE EXPANSION




ISSUES WITH THE
PERTURBATIVE EXPANSION




ISSUES WITH THE
PERTURBATIVE EXPANSION




ISSUES WITH THE
PERTURBATIVE EXPANSION




ISSUES WITH THE
PERTURBATIVE EXPANSION




ISSUES WITH THE
PERTURBATIVE EXPANSION




ISSUES WITH THE
PERTURBATIVE EXPANSION




LOCAL INTERPRETATION OF
SCALAR PERTURBATIONS




ISSUES WITH THE
PERTURBATIVE EXPANSION




LOCAL INTERPRETATION OF
SCALAR PERTURBATIONS




ISSUES WITH THE
PERTURBATIVE EXPANSION




LOCAL INTERPRETATION OF
SCALAR PERTURBATIONS







LOCAL INTERPRETATION OF
SCALAR PERTURBATIONS










SUMMARY







ISSUES WITH THE
PERTURBATIVE EXPANSION







EXAMPLE:
CHAOTIC INFLATION







OBSERVABLES IN THE
“LARGE BOX”







OBSERVABLES IN THE
“LARGE BOX”




6N CONTINUED...




EXAMPLE:
CHAOTIC INFLATION




ISSUES WITH THE
PERTURBATIVE EXPANSION




ISSUES WITH THE
PERTURBATIVE EXPANSION




LOCAL INTERPRETATION OF
SCALAR PERTURBATIONS







Keynote Fil
e |

00LR19S

Pirsa; 10100075
" ér‘hw 9
. - I

e Rl Tewt Sow  Shapes anle Charts T Alore coew
- - 1
T [ .
= = | =
-'- -_ .II
e So neglectine for simplicity the runnine
tne ernect L
f ] = -
(l ad = ae
1<
B, I N ' - —X _ T) i ¥ -
o = A f — f 1 - 2L T —
- - 5 )
. 11% - .-._-- i 111 1 N rT aal a i A 1T
1 i — LR —i L clix k B i = N 3 &
= i T - .
LDCILET TERON]
k- — k= = (e k)
ey Five v e -~ 4 T Nen Ty e CLTY e R T =
o L 14 I Ly LWL LW - S LR RO L LAY
1 e d e w 41 L Cal L4 - L ELN
| a— s | -
dlogla with k—=aH




