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Phenomenology of Holometer Cross-Correlations in Relational
Emergent Space-Time1 OHKYUNG KWON, Korea Adv Inst of Sci Tech ,
CRAIG HOGAN, Fermilab and University of Chicago, HOLOMETER COLLABO-
RATION — A Lorentz invariant framework is presented of exotic cross-correlations
in the signals of two separate Michelson interferometers with bent arms, associated
with the emergence of space-time and inertial frames from a Planck scale quantum
system. Space-time relationships are modeled as antisymmetric cross-covariances
on past and future light cones between world lines of Planck bandwidth in proper
time, arising from nonlocal entanglement in geometrical states. Causal diamonds in
a flat space-time are normalized to have the same holographic information content
as black hole event horizons. The phenomenology produces a unique signature: a
mostly imaginary broad-band cross-spectrum that is acausal in standard physics,
with a frequency response derived from the layout and causal structure of the phys-
ical system. The framework will be used to interpret data from the reconfigured
Fermilab Holometer and guide conceptual design of future experiments.
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