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Abstract: <p>In this talk, | will focus on cosmologies that replace the big bang with a big bounce. | will explain how, in these scene
the&nbsp;large-scale structure of the universe is determined during a contracting phase before the bounce and will describe the&nbs
development of the first well-behaved classical (non-singular) cosmological bounce solutions.</p>
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Blg-Bag Cosmotogj:




Blg-Bag Cosmotogv:

“what mechanism turned the quantum universe into a
classical flat FRW space-time with the very sPechi,c
large-scale features & ingredients we observe”?
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Blg Bang => Big Bounce

“start smoothing when universe big & classical
& there is plenty of time to generate the large-
scale structure we observe”
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smoo&hi’.ng cownkraction
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smoo&hi’.ng cownkraction
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smoo&hi’.ng cownkraction
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smookhing cownkraction

ekpjroti,c conkraction: ¢ » 3
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smoof:hi.ng cownkraction

ekpvrotic conkraction: ¢ » 3

> solves homogeneity, flatness, and isotropy problem
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smoof:hi.ng cownkraction

ekpvrotic conkraction: ¢ » 3

> solves homogeneity, flatness, and isotropy problem

-» eliminates causal horizon Probl.em
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V(o): flat positive -> steep & neqative
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super—horizon modes “Yfor free”

mode b~j mode PLchre.:

t => 0 a ¥~ (-t)e,
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super—horizon modes “Yfor free”

mode b~j mode PLchre.:
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H-1 b
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super—horizon modes “Yfor free”

mode b~j mode PLchre.:

t => 0 a ¥~ (-t)e,

H-1 b
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No ‘mulkimess’

nflation:
what you thought were Evjpicat
regions become anpicaL
-> theory breaks down, cannot
trust predtctious

Pirsa: 16120031

Page 18/57




No ‘mulkimess’

inflation:
what you thought were Ejpicat
regions become aEvijcaL
-> theory breaks down, cannot
trust predtcl:iohs
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contraction:
what you thought were E'jPE.COLL
regions remain bypical
-» theory remains valid, can trust
Predtctious
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No ‘mulkimess’

inflation:
what you thought were Ejpicat
regions become aEvijcaL
-> theory breaks down, cannot
Erust predtcl:iohs
dp/p ¥ 1
natural “messer”
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contraction:
what you thought were E'jPE.COLL
regions remain bypical
-» theory remains valid, can trust
Predtctious

op/p << 1
natural smoother
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(earlier) no-qoes

e — —

smoothing contracting scenarios with scale-invariant
curvature Per&urbaf:iom specf:rum

= admit no stable background solutions
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(earlier) no-qoes

smoo&htng con&racﬁhg scenarios with scale-tnvartant
curvakture PerEurbaELon spec&rum

= admit no stable background solutions
- require more tuning (than those with the wrong spectrum)

- Ejptcatbj eroduce. too much non—-gaussiahtkj
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(earlier) no-qoes

smoo&htng con&racﬁhg scenarios with scale-tnvartant
curvakture PerEurbaELon spec&rum

admit no stable background solutions
require more tuning (than those with the wrong spectrum)
Ejptcatbj eroduce. koo much non—-gaussiahtkj

cannot bounce

(+ cannot be realized with a single scalar field)
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sLmPLesE ek'fpjrol:i,c Eheorj"

e —

S = [d*x -9 1R - 3(00) + Ve - 1 0% (o) (ox) |
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sLmPLesE ekpjrof:ic Ehaorj*

| ——

o d4x_\/5 (;r&; = g(:(-)(',.h')2 r V. 1 p (o) ()x)2)
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sLmPLesE ekpjrof:ic Ehaorj*

| ——

o d4x_\/5 (;r&; = g(:(-)(',.h')2 r V. 1 p (o) ()x)2)

-» stable solutiowns
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sLmPLesE ekpjrof:ic Ehaorj*

| ——

o d4x_\/5 (;r&; = g(:(-)(',.h')2 r V. 1 p (o) ()x)2)

-» stable solutiowns
-» least tuned
-? generic: fNL =0

from ekpyrotic phase
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Single-field scenario: anamorphic cosmology*

| ——— —

It’s all about friction ... again!

FRW metric: ds? = ~db2 + a2(k) dx dxt
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Pirsa: 16120031

Single-field scenario: anamorphic cosmology® -

o — —

It’s all about friction ... again!

assume: m/Mp time varying:

FRW metric: ds? = =dk? + dx dxt => background

| M, | m
H4+ 20/ M - e
‘ M, el O [ H - l / M,

friction experienced by friction experienced by matter
curvature modes and radiation (background)
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RECAP: advantages of ekpyrotic contraction

— —_

- familiar ingredients

familiar symmetries

.cLassicaL iniktial conditions Prtor to smoothing Pkase.

no mulkimess

simplest models fit observations (stable, least tuning, negligible nG)
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