Introduction to Loop Quantum
Cosmology

Linda Linsefors
LPSC, Universit Grenoble-Alpes, CNRS-IN2P3




Sy = Tom Gfd4x\/ R Einstein-Hilbert action

l Reformulation to Ashtecar variabels

d3x(NC + NeC +/1LG Grav. Hamiltoinan in
f ( @ ) Ashtekar variables

~ 161G
i Symetry reduce

3 Homogenius and isotropic
. 2
He =—Ngre 2 € VP Grav. Hamiltonian

l Holonomy correction

3 p3/2 A : e
H, = —N———sin?| |- ¢ LQC effective Grav. Hamiltonian
8mG y2A p

l Reformulation to observable variables

Modified Friedman equation




Sy = Tom do‘*x\/ R Einstein-Hilbert action

l Reformulation to Ashtecar variabels

d3x(NC + NeC +/1LG Grav. Hamiltoinan in
f ( @ ) Ashtekar variables

~ 161G
i Symetry reduce

3 Homogenius and isotropic
. 2
He =—Ngre 2 € VP Grav. Hamiltonian

l Holonomy correction

3 p3/2 A : e
H, = —N———sin?| |- ¢ LQC effective Grav. Hamiltonian
8mG y2A p

l Reformulation to observable variables

Modified Friedman equation




Reformulation to Ashtecar variabels
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Symetry reduce

ds? = (—N? + NyN%)dt? + 2 N, dx® dt + qp dx*dxP?

< =

ds? = —N? dt? + a(t)8,,dx*dx?




Holonomy correction

HOlonomy: o, — e AT A
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Reformulation to observable variables
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THE BIG BOUNCE

Loop quantum cosmology predicts that the universe did not arise from nothing in a big bang.
Instead it grew from the collapse of a pre-existing universe that bounced back from oblivion

BIG BOUNCE

Modified Friedman equation:
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Generalize to anisotropic universe

Bianchi I: ds? = —N?2dt? + a,(t)dx? + a,()dy? + a3(t)dz?

At =¢ 8, E%; =p; 6%,

34/ A A
H; =—-N p1p22p3 sin? P1 ¢, |sin? P2 c, |+
8nG y-A P2P3 pP1P3

A A
+ sin? P2 ¢, |sin? P3 c3 | + sin?
P1P3 P2P1







