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e Stabilization?

Dynamics of Branes — COSMO 2003 Ambleside — 25. August 2003

Johannes Martin




e Brane Collision e Stabilization?
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S = [ ey/lgl (3R~ 206) — V(9)} — X, d*6y/ I {IK: + Ui(@))

ds? = e2B(y,t) (dyz _ dtz) + €2A(y’t)df2

Comoving y - coordinate:

® Braneslocatedaty = O0andy = 1

1
e Distance between branes: D(t) = [ eBt:¥)dy
0

e Proper time on either branes: dr = eB ‘y:O X dt

e Induced 4d - Hubble parameter: h = e B ‘y:O A A
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e Check accuracy of numerical integration

Two Constraint Equations . N
e Imposing initial conditions

Boundary Conditions:
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Bran eCode®

tA  Boundary

Bulk Equations Boundary Conditions

U Initial values given on first two grid lines [] Determine field values at the position of the

[1 Time evolution of N — 1 grid sites branes

[1 Second order accurate differencing scheme

e Fields: A(t, y) B(ta ?J) ¢(ta y)
(1 Output: e Invariants: R, CMNOPC, nvop

e Induced quantities: h;, T;
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_l [G.Felder, A. Frolov, L.Kofman '02] 7

¢ B(tay) — B(y)
e d(t,y) = o(y)

[1 Goldberger-Wise potentials

O |a = et D = const | Stable solution ?
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Tachyonic Instability
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Physical Instability !

[1 Analysis of perturbations around stationary background

0 |mZ < —4H? + mg(¢’) [A. Frolov, L. Kofman '03]

\() fVeff(D)
: ’/.\‘ /.\ -

O
D O

Dynamics of Branes — COSMO 2003 Ambleside — 25. August 2003

Johannes Martin




Dynamics of Branes — COSMO 2003 Ambleside — 25. August 2003

Johannes Martin




Given: ‘ V(p), U;(0) \

[1 Nonlinear reconfiguration

[1 Transition towards flatter branes
2
mg; > 0
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e Radion treated as light effective

4d - scalar field

Dynamics of Branes — COSMO 2003 Ambleside — 25. August 2003

Johannes Martin




Brane Collision

Qoduli Approximation? Universal Attractor

<light effective [1 Solutions y - independent

(] Potentials unimportant: €28V — 0

[1 Analytic solution: 5D - Kasner-like solution + Scalar field

3
ds? —dr? 4+ T%vdy® + Y TPida]

=1

qglnT

Py + P1 + P2 + D3
p2 + p? + 5 + p3

[V.Belinskiy, I.Khalatnikov '73]
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Brane Collision

Qoduli Approximation? Universal Attractor

<light effective [1 Solutions y - independent

(] Potentials unimportant: €28V — 0

[1 Analytic solution: 5D - Kasner-like solution + Scalar field

Strong 5d Gravity Regime

[l p1 = p2 = p3 (3-branes)

D1?1<%

ds>

3
—d7? 4 T?Pudy® + Z T2pida:?
=1
qglnT

Py + D1 + P2 + P3
p2 + p? + 5 + p3

[1 Induced metric:
ds? = —d7? + (7. — 7)?*Pr dx?

0 D(t) < (1o — T)Pv

[V.Belinskiy, I.Khalatnikov '73]
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Results

[1 Br aneCode® for the Study of the Nonlinear Sys-

tem
De-Sitter Branes Generically Unstable
Dynamical Evolution Towards Flatter Branes

Universal Attractor of Colliding Branes

New Mechanism for the Generation of Perturbation
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Tachyonic Instability 2  [A. Frolov, L.Kofman 03] 13

Perturbations:

ds* :E’)) dy* + (1 + 2W(t, v, :73’)) [ — dt? + 21 dz?

e*P o
Z @m (fa t)Ym (y) ) OQm = m2Qm

= [~V + F@)Y = (m? +4HD)g() Y Yu!|,_, =0
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