| el
2%
. 63; 4

' opological inflation with large
tensor-to-scalar ratio

o9 . > s

Chunshan Lin
Kavli IPMU, University of Tokyo




® 4 e

o440

Introduction: what’s topological inflation
- 3 types of topological inflation models:

<+ Double-well
~+ Single-well
<+ No-well

“onclusion




Introduction

+ What’s Topological inflation?
Inflation occurs at the core of topological defect, where the
scalar field 1s forced to stay near the maximum of potential;

It can happen if the size of topological defect is larger than the
Hubble radius;

Doesn’t require the fine-tuning of initial condition;

A.D. Linde, (1994) [astro-ph/9402031].
A. Vilenkin, (1994) [hep-th/9402085].



- Introduction

For example, a Higgs-type double well potential

V(9) = 72 (62— v?)’
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Energy 1s minimized by balance of gradient and potential
energy; on the other hand, it fixes the size of thickness of
domain wall (flat space time);

v\ 2
Minimize energy (—) ~ v

L
Large size P e i ‘ v = Mp

- Freedmann equation At~ MgH 2

ith gravity take into account, symmetry breaking scale v> M,
nplies that no domain wall solution with fixed thickness. Instead, domain
s!




.....

*» 4 o

e 5 % — (v2_¢2)2 ’
M2V AM? (v - 3¢%)

L (v2 —¢2)°

2
1 (M,,V') 862 M2

3
|

The necessary condition for inflation to occur inside of domain wall is
mpatible with slow roll condition

v > M, # ce<l, n<l
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Introduction

‘ radient terms get diluted away, and eom reads

3H¢ ~ —V' (&)

- Choose coordinates so that surface @ (X, %0) = fies locally in the x-y plane )
~ expand the scalar field and its potential

2

¢ >~ z 7
~ (t—t
Y # ¢ =~ ¢oexp [3H0( o)]

a =~ exp[Ho(t —to)]

size of domain wall inflates as well, L~a
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- Observable
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iggs type double well potential, we have constraints
calar tilt and tensor-to-scalar ratio,

1 (M,,W)’ 8¢ M?
€ = = =
(v2 — ¢2)*’

2 %4
0 = MEV" _ _4M3 (v2 — 3¢2)
v -9y
el = _8M3 (v? + 3¢%)
8 - 2 ’
s
r = 16¢.

ition, we have another constraint of e-folding number

i Vv
 Je. (MSV’)d¢'
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- Observables
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Horizontal axis: ns
Vertical axis: r

020f red curve N=50
Blue curve N=60
arrows denotes the direction ¢
moving away from the cente
oos} domain wall. -
The ends of curves correst:
true vacuum. :

- Inflation of our Hubble volume has to happened some
e edge of domain wall, to be consistent with BICEP:
vation, which requires v>50M,
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- Observables
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ion type of double well potential
m2u?
n2

Vi¢) = [1 = cos(ng/v)] ,

‘Scalar tilt and tensor-to-scalar ratio read

nzMg + cot? (.72) ,

202 2u

o () = (5).

v 2v

s 3]
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o2sf Horizontal axis: ns
Vertical axis: r

red curve N=50
sE Blue curve N=60
arrows denotes the directi
moving away from the ¢
o0sf domain wall.

The ends of curves co
true vacuum. v
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in, inflation of our Hubble volume has to happened so
dge of domain wall, to be consistent with BI
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rle-well potential

6
V() = % (6% —0v?)?
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“Observables

LR K T |
e same as double well case, v > Mjs required to
side of topological defect;

Slow roll parameters are calculated as

_ 2Mp (7 - 30?)°
¢ (¢? — v?)°
2M2 (21v* — 200%¢? + 3¢%)

’

¢? (2 — v2)*
By requiring that
| r =16 = 0.2, ns—1=2(n— 3¢) = —0.04,
g could be triggered by 174 10
calar field, just like € M;} ~ 107,

we get

¢=~25v, v~3.2M, £~1071.
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well potential

vt

VO = e
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~ Observables
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1€ same, v > M,is required to inflate inside of
ypological defect;

'-low roll parameters
2¢° M?

(v +¢%)"
2 (v? — 3¢%) M2 By requiring that

m
Il

(v? +¢2)° r=16e¢ =0.2, ng—1=2(n— 3¢) = —0.04,

- Vv
~, could be triggered by eM]

| scalar field, just like

did in hybrid

~ 10" 10

we got

¢~0.8v, v~62M,, £~1071° .
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Conclusion
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- Introduce what’s topological inflation;

Compare 3 types of topological inflation models with
observation,

< All this 3 type of models could be consistent with
observations;

< For Higgs and Axion type of potential, inflation of our Hubb.
volume has to happen near the edge of domain wall;




