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Appendix G

Sugra Coleman-Weinberg potential

In this appendix we study the standard Coleman-Weinberg potential, that we derived and generalized in
chapters 3 and 4, in the supergravitational context of chapter 7. We begin with the standard expression
(note that now that we consider a gauge singlet field, we do not have the extra term proportional to φ̈
that we found in chapters 3 and 4)
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where the sum is over all masses, with F = 1 for bosons and F = −1 for fermions, and Λ is the cut-off
scale. Only the ni-dependent mass terms lift the inflaton potential, in our case these are the waterfall
field masses and their fermionic partners. They can be written in the form

m2
hr,i = µ(x2 + y2 ± 1), m̃2

hr,i = µ2x2 (G.2)

with µ, x, y given for inflation without and with a modulus field respectively by (7.6) and (7.28). The
waterfall field hr becomes tachyonic and inflation ends for xc = 1.

Even though y2 � x2 is clearly subdominant in the expression for the mass terms (G.2), they are
important for the shape of the loop potential. This is because the dominant contributions of the boson
mass cancels with that of the fermion mass in (G.1). The loop potential becomes
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with Q the renormalization scale which we fix to Q = µ = m̃hr,i |x=1. For negative values y2 < 0 the
potential develops a maximum at large x. Inflation has to take place on the left of the maximum, for the
inflaton field to roll towards the “right” minimum. This also means that if the maximum is to close to
the critical value, it is impossible to get 60 e-folds of inflation. To see the maximum appearing, we can
take the large x limit of the potential
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The slope of the potential at large x gets a positive contribution from the y0-term, and a positive or
negative contribution from the y2 correction; if the latter is negative, the potential has a maximum. The
slope is

lim
x→∞

∂xVCW =
4

x
+ 4xy2(3 + 4 log(x)), (G.5)

which vanishes for
x2

max = −(y2(3 + 4 ln(xmax))−1 (G.6)

which is only a solution for y2 < 0. Numerically we find for κSH = O(1) that xmax = 50 − 100 in the
absence of moduli corrections (i.e. using (7.6)).




