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The model: O(N)

S = /d4x\/_—g (%aucb"aﬂcbf — %A(\CDF — n2)2)

i =1,.., N Real scalar fields
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Simulations

v

Field theory simulations
Solve e.o.m. in Lattices
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Expanding background:
radiation and mattter
domination
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Several tests of scaling
Extraction of UETCs
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UETCs UnEqual Time Correlator
of Energy Momentum Tensor

Unipr (K, 7,7) = (To(k, 7) Ty (k, 7))
In principle 55
Symmetry

Only 5:

» G (99), G (W), Gia ()
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Source functions: general theory
Scaling UETCs = Diagonalizable

Uk, 7,7") = C(x,x") x =kt

Decomposition into coherent functions,

Source function for E-B integrators:

\/7 Pen, Spergel and Turok
A PRD49 692-729
nCn(x)
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Scaling and transitions

Scaling only at constant 1. : Radiation-Matter
expansion rates transition (7eq)
BUT

o - 2. : Matter-A transition (7)
it is broken at transitions.

1. Simple eigenvector interp. Bevie et al PRD 75. 065015

Bevis et al PRD 82, 065004

2. Multi-Stage eigenvector interp.
Fenu et al PRD 89, 083512

3. | Fixed-k UETC interp.

Daverio et al PRD 93, 085014
Lizarraga et al JCAP 1610 (2016) 042



Fixed-k UETC interp. method

for every k

Full UETCs: C(k,7,7") =—=> l
symmetric in 7 and 7’
Fixed-k:

» Approximations to C(k,7,7') at every k

» Fits naturally in E-B integrators:

for k {
for time {
Proposak Integration ... }}
/ /
Clk,r,7) =f ( ki > CR(x, ')+ (1 —f (—TT» CM(x, x)
Teq Teq

T/ Teq



Interpolating functions: Rad-Mat

Recipe:

Fenu et al PRD 89, 083512

(o 7) = Eaf_[i)M(k,T) —_E;\g(kT) 2 £o(7)
EaP[{J(kT) — E;\g(kT)

Equal Time Correlator: E(kt) = C(kT, k1)

Simulations at transition:
> Record EfM(k, 1)
» Compute f(k, )



Interpolating functions: Rad-Mat
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Power Spectra
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Power Spectra: Comparison

Lizarraga et al JCAP 1610 (2016) Fenu et al PRD 89, 083512
Strings vs AH strings  Monopoles vs large-N
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Constraints

Dataset: Planck 2015 (TT, TE, EE + lowTEB)

Defect 0(2) 0(3)
fio < 0.017 | < 0.024 ; (G
10

102(Gp)? | < 0.031| < 0.73 TG+ G
N Lo | 6472 | 6470

» Similar to AH

» Monopoles: more contribution at ¢/ = 10 &
slightly preferred

» No considerable improvement



GWs background

Extrapolate bounds to the amplitude of a possible

GWs background:

650 Gu\ 2 Quum
Qow = —Qpad | = | =W
o ‘ ( m ) Qtth

N

Figueroa, Hindmarsh and Urrestilla PRL110, 101302

um 130
QW _
Qg

Correction factor

Qow g 2 x 1071°

Strings

7.5 Monopoles

Below LISA



Summary

» Field theory simulations of global defects O(N)
> Global strings
» Global monopoles
» Upcoming: higher N's

» Unequal time correlators extraction

» Interpolating functions (Rad-Mat)

> Interesting trend:
AH — O0(2) — O(3) — ... — O(N)
Future work

» First CMB PS prediction and constraints
» GWs spectrum: below LISA sensitivity
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Scaling
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