Is action complexity better

for de Sitter in
Jackiw-Teitelboim gravity?

Based on arXiv:2303.05025 [hep-th], in collaboration with T. Anegawa, N. lizuka, and S. K. Sake

Nicolo Zenoni

Osaka University
September 13th, 2023




A probe of cosmological horizons?

In de Sitter (dS) spacetime, a cosmological horizon arises due to the inflationary expansion
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Recently, gravity in dS has been conjectured to be dual
to a quantum mechanical system living on the stretched horizon
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Volume complexity in dS

In analogy with AdS/CFT, a candidate is volume complexity:
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A probe of expansion

Connected maximal surfaces exist up to the critical time t, = Lggtanh™! p
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Volume complexity probes the expansion of dS!

Is this also true in the dS, case?
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The two-dimensional puzzle

dS, is a solution of Jackiw-Teitelboim (JT) gravity:

Iy = J d*x \[—g (\— — + boundary terms

Dilaton

The solutions for the metric and dilaton are:
2
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f@r) ’ LdS

At the critical time, defined as in the higher-dimensional case
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Since there is no transverse direction, volume remains finite up to the time ¢, !
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Don’t forget the dilaton!

%)
U Volume contains information just on the metric, but dilaton is important!
Consider a Weyl-like field redefinition of the metric: g,,, = Q(¢) g,
52
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With the choice Q(¢) = ¢,
it is possible to reproduce the dS; result!
[
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Beyond volume complexity

The CV conjecture in dS, has some drawbacks:

@ Volume is not invariant under Weyl-like field redefinition of the metric
@ After the critical time, no geodesics exist which connect the stretched horizons

q We can look at other putative bulk duals of complexity
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Dimensional reduction

dS, can be built by (half) dimensional reduction starting from dS; [A. Svesko et al., 20221:
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Action manual in JT gravity

The JT gravity action can be directly obtained by the Einstein-Hilbert action
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The role of the dilaton

The upper tip of the WDW patch meets the future infinity at the critical time
t, = Lgstanh™1 p
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At the critical time t;, — t,, action complexity behaves as:
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+ - Divergent!
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Conclusions and remarks

@ No connected geodesics Which Weyl frame?
Cy Divergent Well-defined WDW patch Invariant

l‘ Refined volume diverges at a critical time, as in higher dimensions

Action complexity is better than volume for dS, in JT gravity!
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Thank you
for your
attention!



