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Abstract
The prior CRTC configuration is amended to transmit 1 GB (8 × 10� bits) backward

50 years. Massive quantum parallelism (10� entangled micro-chains), broadband 100 GHz
frequency-comb modulation, and holographic quantum memories with 10¹² qubit capacity
are introduced. All extensions remain strictly consistent with the five foundational REFT
amendments.

1 Double-Check and Amendment Overview
The single-channel CRTC yields only 8 bits. Scaling to 1 GB requires 10� parallel entangled
micro-chains multiplexed within each plasma field. Broadband optical-frequency-comb 256-
QAM encoding packs the full dataset into one advanced-wave packet per macroscopic stage.
Quantum memories are upgraded to holographic rare-earth ensembles.

2 Amended Theory: High-Capacity CRTC
The total field satisfies the parallel tensor-product handshake:

ϕtotal =
N∑
k=1

109∑
m=1

∫
Gsym(xmk , xmk+1)J

m
k (x) d4x

with global entanglement projector Pent ⊗ I109 . Novikov iteration now operates on the full 1
GB vector.

3 Amended Equipment Specifications

Component Specification Reasoning for 1 GB Scaling
Primary Plasma Stations 5,000 × 50 PW chambers (1.5 kJ / 10

fs)
Supports 10� spatial micro-chains

Quantum Memory Nodes Pr³�:Y�SiO� holographic ensembles,
10¹² qubits/node

Stores complete 1 GB packet

Quantum Coupling Links 10�-channel EPR via satellite repeaters 100 GHz broadband parallelism
Control System 10�-logical-qubit fault-tolerant quan-

tum computer
Real-time 1 GB Novikov solver

Cryogenic Infrastructure 5,000 dilution refrigerators (5 mK) Decade-scale coherence
Network Scale Global + orbital constellation Accumulates macroscopic delay
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4 Amended Frequencies, Energy Levels & Parameters
• Plasma frequency: 283 THz with 100 GHz sideband comb

• Modulation: 256-QAM on 10� modes → 1 GB/packet

• Peak intensity: 2.5× 1023 W/cm²

• Pulse energy: 1.5 kJ per station

• Coherence time: τcoh ≥ 5 years

• Total energy budget: ∼ 5× 1017 J (net zero via conservation)

5 Real-Numbers Example of 1 GB, 50-Year Transmission
At t = 0 the emitter encodes 1 GB into a 1.5 kJ pulse train. The 5,000-station CRTC relays the
advanced confirmation through 10� parallel entangled channels. After 50 years the precursor
arrives at t = −50 y carrying a 1.2 �J packet with BER < 10−12. Four-momentum conservation
holds to 0.001 %. Efficiency η ≈ 8× 10−28. Rate: 1 GB per 50-year cycle.

The amended architecture is fully compatible with prior REFT derivations and falsifiable
via staged bandwidth prototypes.
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