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Abstract: Cosmic strings are a generic prediction of Grand Unified Theories that can leave a sufficient imprint in the Cosmic Micro
Background anisotropies to open an observational window into an otherwise unreachable high energy domain. Being formed as topological
of a Higgs field, they are also naturally coupled to various other fields, that can lead to superconducting-like currents, hence radically changit
structure and properties. After having summarized the standard string network behaviour and its cosmological effects, | will concentrate
current-carrying properties and show how those can modify drastically the overall picture. In particular, 1 will exhibit the many current
including the special non abelian situation that requires more care to be fully understood.

Pirsa: 11110112 Page 1/84



Primordial Cosmology

irsa: 11110112 Page 2/84



DBotrile Pofes

GReCO

Perimeter Institute

'!'m 1/11/11

Currents in cosmic strings and associated cosmology

Pirsa: 11110112 Page 3/84



Pirsa: 11110112

......................................................................................................

& WL g ~ L
PRI /o \ T QRN
y P a7 b ' . o
Bk Y it itk oGS S e e SOl N : g .
.f;a"..-}i‘:: M [\ RN WV Adiabatic perturbations
. L T R \ 8
'. '.'-. L 3 F - '-'\ﬁ’.;
o 4

Inflation is fine!!

S ‘ﬂ' ," & | " WA .|‘. E ‘.:‘ 7 '_:. o - -

T b e S

(o --' »o 7 = z

\ r AZ P“"‘*—*'-‘ ol n
VIR R 7

Wllkmson Microwave Amsotropy Probe
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Not so exotic objects ...
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G - H (T. Kibble)
G/H

N ~10° for E ~ 100 GeV

N ~10"° for E ~ EcuT
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Q~10° for E ~ 100 GeV

QO ~10"°% for FE ~ Egur
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A simple example: SO(10)
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1: Monopoles  ~: Cosmic strings "INFLATION

SO(10) : 34 possible schemes

Hybrid Inflation ..

R. Jeannerot, J. Rocher & M. Sakellariadou, PRD 68, 104514 (2003)
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A simple example: SO(10)
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1: Monopoles  ~: Cosmic strings fINFLATION

SO(10) : 34 possible schemes
Eo: 1024 ...

Hybrid Inflation ..

R. Jeannerot, J. Rocher & M. Sakellariadou, PRD 68, 104514 (2003)
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A simple example: SO(10)
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Phase transition
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Negligible thickness = 0 [x¥ -XU(EY]
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Goto-Nambu action : S=—-m” [ d°¢/—

Area spanned by the worldsheer
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Localized energy / axis
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Reconnexion (intercommutation)

Simulations : P. Shellard (DAMTP - Cambridge)
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Not so exotic objects ...
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[nitial conditions: random phases
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Radiation
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Axions, h_ ..h,
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String simulation D. Bennett, F. R. Bouchet & C. Ringeval

Pirsa: 11110112 Page 22/84




Stl'iﬂg simulation D. Bennett, F. R. Bouchet & C. Ringeval
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(One conerent mode ...
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Coherent = Incoherent

Sum over coherent modes
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= Inflation + Strings!
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Wandatory i
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(Old) CMB data ...
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Fraisse, Ringeval, Spergel & Bouchet (2008)
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Possible window? dominates ...
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Witten Superconducting String Model :

(B. Witten)
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Vortex configuration
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Dual Formalism [ttty
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Fermions = Quantization

Vacuum Ne—= > k Svacelilce

52

Pirsa: 11110112 Page 44/84
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Current  Stabilizing Force =~ VORTONS
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Currents: Witten bosonic model
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Typical string configuration (neutral limit)
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Equation of state (B. Carter)
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