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Area (metric) variables in QG and beyond
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Covariant (perturbative) area metric gravity [JB, Dittrich & Krasnov 2023]

Generally covariant second-order quadratic Lagrangian for area metric perturbations

1. expansion G = G + fluctuations a < P X Xo)
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Area metric actions from
modified non-chiral Plebanski
theories [JB & Dittrich 2022]
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Wick rotation and Hamiltonian picture [JB, Dittrich & Krasnov 2023]

Lorentzian signature
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Z* coupled system of positive-energy d.o.f. interacting with negative-energy d.o.f. = instabilities?

couplings: (degenerate case with additional shift symmetry a? + a? = 2 (8, = f_ = 1 via field redefinition) & equal masses M* = M?* = M?)
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Hamiltonian analysis of linearized area metric gravity

# indefinite — but linearized dynamics stable
2 massless spin-2 modes (graviton) 4+ 5 massive modes with negative energy (decoupled)
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Prospects

e dynamics at higher orders — instabilities? 1 fine-tuned stable interactions? implications for LQG Hamiltonian?

 RG flows for area metric Lagrangians: masses M2 and BI parameter y
e phenomenology from area metric gravity: parity-breaking / y-dependent measurable effects? corrections to Newton
potential?

® non-perturbative constant area metric Lagrangian — classification of area metric scalar invariants?
® connection to volume of twisted simplex and area-length/shape-matching constraints?
® towards area metric geometry: area metric compatible connections and curvature

e improved understanding of IR limit and geometric background reduction G — G¥¢ (continuum + discrete)? physical
implications for A?

® ceneralization of holographic entanglement entropy derivations to area metric backgrounds? coupling of fermions to area
metric?
¢ LQG derivation of BH entropy in area metric picture? physical reinterpretation of large- vs small-j limit?

® area metric backgrounds in string theory: consequences of area metric fluctuations on quantized worldsheet action?
interpretation of singular vertex operators? relation to stringy space-time uncertainty principle and GUP?



