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Chain inflation-Basic Setup

The universe transitions from an initially high vacuum ene
down towards zero.

through a series of tunneling events
'The picture to consider- Tilted Cosine

Solves QOld inflation problem: Graceful Exit

Sufficient Inflation-Many tun neling Events




Over Coming Short Comings

Hffk Chﬂ;h ﬂphﬁbn

® No Fine Tunging

Large Range of Enegy Scales
1016GeV/ to 10MeV
Saves Qld Inflation

Graceful Exit- phase transition occurs very quickly
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Fast Presented Fast Quenchingl

March 28, 2005

Neil Barnaby, Aaron

Berndsen. James M. Cline, and H. S. hep-th /0412095




FAST PRESENTED FasT QuexcinxG Marcu 28, 2005 SToicA

[The First Iransparency I

» Real tachyon action:
S = / V=gV (T) vfl_-m . V(T) = ~T2/202

¢ Equation of motion in Minkowski space-time:
0aOpTETF T 19V _

1+8,T8°T VT
» Homogeneous field in FRW space-time:

Ty 3%1’"(1 -1?) + 1:{(;‘)} (1-7%) =0, Solution: T=0, 7= 1

8,8°T —

With the ansatz T'(t,z) = (z — o) u (t) the equation for u(t) at = = Ty is:

-2 k
ITL{: —3Hu, Solution: u(t)~ =

U= —u-+

| o

If we have a complex tachyon field with action
S— / &z /=gV (T) (1 + 8,T0"T)
the ansatz
Ti(tz,y) = (z—z0)u(e)
L(tz,y) = (y—yo)u(t)
gives the equation ii — Zu=0. The slope is exponentially increasing, but

finite at all times. If we naively extend the real tachyon action to the
complex case the slope diverges again in finite time.




The Second Transparencyl

In the case of ¢* theory the density of defects is determined by how fast the
energy is being dissipated. A small damping allows for efficient
homogeneization and a small density of defects.

In the case of the tachyon the runaway potential produces a very fast
quenching effectively “freezing” the fluctuations. Once the gradients become
large, the evolution becomes independent of the shape of the potential.
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Compactifications of M-theory on G'> holonomy
manifolds give .\ | supersymmetric four-dimensional

theories.

We consider compact examples constructed by Joyce
that are based on orbifolds of seven dimensional tori e.g.
I'" /Z°. The orbifold singularities can be blown-up and
replaced by two-cycles.

There're two sets of moduli, 7"/ = !/ + i~/ which
describe the overall size of the torus, and
U" = u" + ir/', which describe the size and orientation

of the blow-ups.

The Kahler potential has the form

0 o u' .
IX—ZIOD(E}-FZWTC (1)
I i

The superpotential from flux and membrane instantons




e Compactifications of M-theory on G2 holonomy
manifolds give .\" = | supersymmetric four-dimensional

theories.
e We consider compact examples constructed by Joyce

that are based on orbifolds of seven dimensional tori e.g.
T /Z. The orbifold singularities can be blown-up and

replaced by two-cycles.

e There're two sets of moduli, 7"/ = #/ + i~/ which
describe the overall size of the torus, and
U'" = u' + 11", which describe the size and orientation

of the blow-ups.

e The Kahler potential has the form

[ = ch‘r 4 ! 41
=D o(E) D e @

I 1
® The superpotential from flux and membrane instantons

is

I;T" = Z fﬂjT!+}f{E_Tl{ —T'Y ;ij-[,'rf:—llf!_?_-{"” (2}
I i




e SUSY minima with vanishing cosmological constant are

found at — 4 (). That is when
| kr | ;
T! = In — | + mwing
|my |
2 | L; | :
U = Im|—|-+win:
| H |
and

k | L; |
Zm; (l—ln!—L ) '—Z'ul (1_111;L!)

I my | : |

D

I 1

(3)

(4)
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Figure 1: Contour plot of the potential in the £, u plane, for
m = 3. k = 1200, g = —10, [ = —30. We have aiso
plotted the conditions Fp = Fyy = 0 in order to show the
supersymmetric character of the minimum. The imaginary

parts of all fields have been set to zero.
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Figure 1: Contour plot of the potential in the £, u plane, for
m = 3, k = 1200, o = —10, [ = —30. We have also
plotted the conditions Fr = Fy = 0 in order to show the
supersymmetric character of the minimum. The imaginary

parts of all fields have been set to zero.




e SUSY minima with negative cosmological constant can

be found at
:'il ‘Il'
u~In|—| .t ~In|—| (5)
H I
3
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Figure 2: Contour plot of the potential, in the (£, u) plane,
form = —1, £k = 1000, p = 3, [ = 6. We also plot
the conditions Fr = F; = 0 to show the supersymmetric
character of the minimum. The imaginary parts of all fields

have been set to zero.




® Minima with broken SUSY ¢an also be found (close to
)- One is shown below
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Figure 3: Contour plot of the potential. in the (t, u) plane,
form = —1, £ = 1000, p=110= —1.5. We have
also added the condition Fr =0. The imaginary parts of all
fields have been set to Zero, where we have a minimum.










