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Tachyonic Preheating in Hybrid Inflation

A, 5 242 ."}2 2 9
1 Fgee

bifurcation point ¢. = %

Felder, LK, Linde, 01

Pirsa: 06040022 Page 42/112

vie M









; Tachyonic Preheating Ve = Vo + 204 — ATB o

o(t,T)

Pirsa: 06040022 Page 45/112



Tachyonic Preheating Ve = Vo + 2 A4 }\T303 3 3o

N\ /

Pirsa: 06040022 Page 46/112



Tachyonic Preheating Ve = Vo + 2 A 4 _ _03 N P

N\ /

alt,T)

Pirsa: 06040022 Page 47/112



Tachyonic Preheating Ve = Vo + 2 A 4 _ 3.:73 Aol

O
N\ /

a(t,T)

Pirsa: 06040022 Page 48/112



Tachyonic Preheating Ve = Vo + 2 A 4 _ _53 4+ \o2

o(t,T)

Pirsa: 06040022 Page 49/112



Tachyonic Preheating Ve = Vo + 2 A 4 _ 3.:73 ¥ ol

Pirsa: 06040022 Page 50/112



Tachyonic Preheating Ve=Vo+2 A 4 _ _JS 1+ \o2

Pirsa: 06040022 Page 51/112



L=t s
1. x18"7 ,'r-_-___
| ,'
1.x30" Ia
I f
1.x10” | |/
]
|
1.x10 I.
[
)
100000 . =
[ ) 1000 1500 2000
2 Gaugoismicy Flez for 2
1.78
1.5},
:
1.2
X e ~
8. 75
@.5
@.25

Sad 19¢ 1500 009

P - FIG. 10. Deviations fromm Gamssianity for the feld o as a
function of time. The solid. red line shows 3(50% )2 /(30*) and
the dashed. blue line shows 3(60%) %/ (§o*F 298 52/112

Pirsa: 06040022



Probing preheating with stochastic background gravitational radiation
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frequency cut-off is due to the fact that hich momentum y
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Three-linear interaction

In expanding universe complete inflaton decay requires 3-legs interactions
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Inflaton with branes in String Theory
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Figure 2: Identifving the channels of D-brane decay
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Scalar metric Fluctuations from Inflation
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String theory lanscape 10500 vacua
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The Eye Of The Needle

reconstruction

Acceleration Powerspectrum

trajectory H(N)

(natural object from (mildly broken
Hamilton-Jacobi formalism) scale invariance)
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Scanning Inflation

Ps(k) = Ask™™ L, r = Pow/Ps
RG flow method

N=0

N =65

Page 84/112



Bottom-up

15F

1.0¢

lensor/ scalar ratio 1

oo b 5
06 08 10 1.2 1.4
e at k=0 002 Mpc*

Small slow roll parameters

M2 g2 MZ gy
S — E-P_%f A= ?f;—%! £~ H" etc.
Flow egs.
fv = o +20)
4o — _5oe — 1262 + 2¢
;f_% ~ Ccubic in e.o. &+ A
etc

Pirsa: 06040022

Scanning Inflation

Ps(k) = Ask™ L, r = Pow/Ps
RG flow method

0

N =65

Page 85/112



Ensemble of Inflationarv trajectories

Chebyshev decomposition
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Ensemble of Inflationarv trajectories

Chebyshev decomposition

H(I) = Z(—“T“EI} — 2¢k' Ti‘i’m

Ninax

Af
IH(z) =) enTn(z)|| = min .

0«-::: {H F—HatN_GS

Related methods of trajectory generation

o
Space of models opens wide speed 10 up vs RGF

br/As

|
Pirsa: 06040022 = Page 93/112




035
03 -
<=

025 -

02 -

Qs |

comparison of ¢, (red) in our method vs
cn (black) of Chebyshev transform —
of trajectories generated with RG flow

Pirsa: 06040022

sSpace opens more with
higher order polynoms
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f(x) =377"¢;T;(x)
Chebyshev Polynoms Nodal Points Method

flz) =% f(scmb(”)(m)

= set of nodal points z\™

J

Variations

f(il?) =H,|OgH,e,|Oge,P3,Pt
=N logk

Trajectories cf.
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e(In k) reconstructed from CMB+LSS data using Chebyshev expansion
(order 15 nodal points)
and Markov Chain Monte Carlo Method. T/S consistency function is imposed
Probe of CMB+LSS window only 1- folds
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Top-down approach:

no priors
“Best fit" model is not usual:
features in the potential
suppression of scalar mode at large scales
large tensor mode
mutually (almost) compensated features in
ATV _ (AT\Z , (ATY?
(T)tot_(T)s_l_(T)t
Bottom-up:

personal priors Non-vanishing probability
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Degeneracy of the Potential Reconstruction
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Top-down approach:

no priors
“Best fit” model is not usual:
features in the potential
suppression of scalar mode at large scales
large tensor mode
mutually (almost) compensated features in
ATY* _ (AT, (ATY?
(T )tot_(T)S_l_(—’l’T)t
Bottom-up:

personal priors Non-vanishing probability
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e(Ink) reconstructed from CMB+LSS data using Chebyshev expansion

epsilon_nodal_fixed _ends15. power

(order 15 nodal points)

and Markov Chain Monte Carlo Method. T/S consistency function is imposed

Probe of CMB+LSS window only 1- folds

spectrum.likestats
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Top-down approach:

no priors
“Best fit” model is not usual:
features in the potential
suppression of scalar mode at large scales
large tensor mode
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