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de Sitter Vacua in String Theory

Shamit Kachru,!? Renata Kallosh,! Andrei Linde! and Sandip P. Trivedi?
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In the second part of this paper. which can be read independently of the first, we
show that there are no non-singular Randall-Sundrum or de-Sitter compactifications

for large class of gravity theories.
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1) Do our dS vacua survive for a large number of
Planck times? For instance, if we fine tune to get a small
cosmological constant, is the dS vacuum sufficiently sta-
ble to survive during the 10'° years of the cosmologi-
cal evolution? If the answer is positive, one can use the
dS minimum for the phenomenological description of the
current stage of acceleration (late-time inflation) of the
universe.

2) Is the typical decay time of the dS vacuum longer

or shorter than the recurrence time t, ~ e5°, where
4
So = 2‘;1/: is the dS entropy [43]? If the decay time

is longer than t, ~ €59 one may need to address the

issues about the consistency of the stringy description of
dS space raised in [2, 5, K.
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Conjecture 9: de Sitter Conjecture]'

A scalar potential of an EFT weakly coupled to Einstein gravity must satisfy

Mp Y;I | 22 (e (9.1)

with ¢ some (1) constant. This was further refined by stating that the previous
bound only needs to be imposed if the following condition on the second derivative of
the potential is violated,

-V
M}

min (V;V;V) < (9.2)

with ¢ another @(1) constant. This way, only dS minima (and not critical points in
general) are ruled out.
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