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" Holographic Observatories

Integrating PTCP and TNQG for the Next Era of Astronomy
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THE LOGISTICAL FRONTIER

THE EXABYTE ERA. Processing hundreds
of petabytes daily from global observatory
networks paralyzes classical point-to-
point routing (BGP, STANDARD SDN),
causing catastrophic packet loss and
hindering time-domain astronomy.
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THE THEORETICAL FRONTIER

THE QUANTUM GAP. Modeling extreme
cosmic phenomena (BLACK HOLES,
EARLY-UNIVERSE COSMOLOGY) is
blocked by the fundamental
incompatibility of general relativity
and quantum mechanics.

ASTRONOMY REQUIRES A UNIFIED ARCHITECTURE TO BRIDGE
OBSERVATIONAL DATA LOGISTICS WITH FUNDAMENTAL PHYSICAL THEORY.




CONTROL PLANE

Domain:
Network Logistics &
Correlator Facilities.

Failing Mechanism:
Classical networks collapsing
under petabyte-scale
multi-modal telemetry.

Astronomical Impact:

Sync failure in Very Long Baseline
Interferometry (VLBI);

- =—-— jnability to capture “
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transient events.
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SIMULATION PLANE

Domain:
Theoretical Astrophysics
& Cosmology.

Failing Mechanism:
Continuous general relativity
clashing with discrete quantum
mechanics.

Astronomical Impact:
Inability to accurately compute
Bekenstein-Hawking entropy or
~——_ model early-universe

~ coarse-graining.
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Predictive Tensor
Control Plane
[PTCP]

Revolutionizes the control
plane. Compresses observatory
telemetry and routes
interferometric data via
risk-aware optimal paths.

Julia Ochoa'’s
Frameworks

Tensor Networks: The shared

mathematical scaffolding treating
complex networks as emergent

1 properties of discrete nodes.

Tensor-Network
Quantum Gravity
[TNQG]

Revolutionizes the simulation
plane, An operational
reconstruction program modeling
spacetime as an emergent
property of quantum
entanglement.
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The Array Telemetry Burden

Global arrays (e.g., Event Horizon Telescope, Square Kilometre Array) generate relentless, multi-modal telemetry.
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| Core Challenge:

' To maintain real-time awareness of global telescope health and data integrity, central
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L correlators must normalize these massive dimensionalities without memory overload. ZI
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Step 1: Ingestion.
Multi-modal array telemetry
s continuously captured.

& tensor.

PTCP maps the chaotic
variables into a unified,
normalized probability

POL-TT Boundary

Step 2: Normalization.
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Step 3: Bounded
Compression. Dimensionality
is compressed with bounded
internal ranks 1, < 14y

- Pattern-of-Life Tensor Trains (POL-TT)

e

‘ The Result:

becomes

Achieves a hyper-
efficient memory
footprint of O (dnr?).
The massive array

computationally
lightweight and
real-time accessible.
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