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1. The Festina Lente Bound (Montero et al. '20)

Semiclassical decay of large U(1) charged RNdS black holes:
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1. The Festina Lente Bound
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Figure: RNdS Phase Space (Montero et al. '20)
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1. The Festina Lente Bound

Adiabatic decay: m? < gE (Montero et al. '20)

Assuming traceless, perfect fluid T,77*¢" and R? x 52 Ansatz

ds? = e=?(—dr? + a%dx?) 4 e**d0?,

with s = r? = e?® we get equations of motion

s_3f—7(1+ﬂ)

a 1
a2 2532 <1 4/3 * 35)
— Crunch of spacetime
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1. The Festina Lente Bound
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Figure: Crunch: S%-sphere volume s(7) and scale factor a(7) for H = 1,
so =0.2, pp =0.5 and sp = —0.5

FL bound on all U(1) charged particles (Montero et al. '20)

m? > V6gqM,H = GE|yc Nariai
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2. FL in GauB-Bonnet Gravity

Consider 5d GauB-Bonnet-dS model (Cai, Li, Sun '22)
S= /d5x\/—_g L(R oA+ aEGB) ~ L E
167G 4g2 M ’

£GB - R,U.l/pO'Rqua — 4R/U,R‘w/ + R2

with analytic U(1) charged black hole solution

ds? = —W(r)dt? + W(r)"tdr?® + r?dQ3,

W(r)=1+g<1—\/+8a<2rlw (32 H2))
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2. FL in GauB-Bonnet Gravity
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2. FL in GauB-Bonnet Gravity
Adiabatic decay

Assuming traceless, perfect fluid T,77" and R? x S3 Ansatz

ds® = e 2?(—dr? + 2%dx?) + €**dQ3,
1
5
= vV—g|——=(R—2A i
S /dx g(l67rG( +a£GB)+£ )
with s = r3 = e3? we get equations of motion
s=1f(a,s,s,5 ),

i=g(a, a,s,s,5 )

— Crunch of spacetime
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2. FL in GauB-Bonnet Gravity

The Festina Lente Bound
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Figure: Generic crunch: S volume s(7) in blue and scale factor a(7) in orange
for H=1, a=0.01, s =1/v/15, pop = 0.5 and 5, = —0.5
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2. FL in GauB-Bonnet Gravity
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Figure: No crunch scenario: S* volume s(7) and scale factor a(7) for H =1,
a = —0.051, sy =1/v/15, pp = 0.5 and $p = —0.5
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3. Summary and Outlook

@ Avoid Nariai crunches by FL bound on all U(1) charged particles:

m? > cqgqV'V

@ FL bound holds for GauB-Bonnet-RNdS models

Test FL bound for general higher derivative theories and string theory
related models
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