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We consider a model with two (or more)
degenerate perturbative vacua.

e % Perturbative vacua |+), |-)

with vacuum energy density p, .

#* True ground state
|

S)=75(4) + 1)

(+]+)=(-|-)=1, (+|-)=0are assumed
to the lowest order.

We assume an instanton solution exists which describes
quantum tunneling with the Euclidean action S§,,.

* If we live in one of the perturbative vacua, we would
find a vacuum energy density,

(po> =m'e™

* Perturbative vacua should be long—lived:
Tunneling rate/volume/time T" ~ m'e **.
Demanding that there should be no tunneling
in the horizon volume in the cosmic age, we find

9M4 ) , 4)—5‘0
1>TH' ~ ==&, with H2~-Lo =22 _
m 3M;  3M;
* From p,=10""" M. and TH,* <1, we find

m>M,, S,=120In10+4In(m/ M) = 276.

* Calculate (S|e”"|S) by summing up contributions of
instantons and anti-instantons.

(Sle"|s)= %(<+|€'”'I+) =+ (+|€'”'|—>+ (—Ie'”l+>)
—p..VfZ ( T —5.,\ _5?) 2j+1

_,’t] _r[l S

=cxp(—pDVT+ kVTe % ) \/ /,//'/

Contribution of each instanton or anti—instanton.
T': Euclidean time, I : Spatial volume, k : const.

% Energy density of the true ground state |S),
Ps vanishes by assumption.

!ps = —ke™ = Po —m'e™ = 0-‘
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