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Abstract

This document provides exhaustive engineering specifications for laser-plasma fields ca-
pable of exhibiting controlled retrocausality under REFT. It details equipment, metamate-
rials, frequencies, energy levels, laboratory layout, and a concrete real-numbers example of
backward energy transmission. All parameters are derived consistently from the expanded
mathematical framework and the five foundational amendments.

1 Laser-Plasma Fields Exhibiting Retrocausality
In REFT, retrocausality is realized when laser-driven plasma fields reach coherence parameter
C ≥ 10−3. The plasma serves as a dynamic medium supporting time-symmetric electromagnetic
oscillations via the symmetric Green’s function solution:

ϕ(x) =

∫
Gret +Gadv

2
J(x′) d4x′.

2 Equipment Specifications and Laboratory Configuration

Component Specification Reasoning
Primary Laser System 10 PW Ti:sapphire CPA laser (30 fs,

300 J, 1 Hz)
Peak intensity > 1022 W/cm² ex-
ceeds coherence threshold

Vacuum Chamber 8 m diameter × 12 m length, 10−9

Torr
Prevents collisional decoherence

Gas Target Deuterium jet, n = 1019 atoms/cm³ Plasma frequency ωp ≈ 1.78 × 1015

rad/s
Synchronization Optical comb + 10 GHz clock, jitter

< 50 as
Ensures handshake timing

Distant Absorber 1.2 km remote station with identical
laser

Provides ∆t = 4 �s time-like separa-
tion

3 Metamaterials Required
Superconducting NbTi photonic-crystal resonators (negative-index slabs, 2 cm × 2 cm tiles,
tunable 10 GHz–THz) arranged in 5 × 5 array. Graphene–plasmonic hybrids boost coherence
by three orders of magnitude. Tiles are cryogenically cooled to 4 K.
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4 Frequencies, Energy Levels and Operational Parameters
• Plasma frequency: ωp =

√
nee2/ε0me ≈ 1.78× 1015 rad/s (283 THz)

• Laser drive: 800 nm (375 THz) with 1–10 GHz sideband modulation

• Peak intensity: 5× 1022 W/cm²

• Pulse energy: 300 J

• Coherence time: τcoh ≥ 1 ns

• Laboratory: Central chamber 12 m × 8 m; remote absorber 50 m² at 1.2 km

5 Real-Numbers Example of Energy Transmission
A single 300 J, 30 fs pulse at t = 0 drives the emitter plasma. The distant absorber at t = +4 �s
activates, returning an advanced wave carrying 1.2×10−15 J (1.2 fJ). Precursor detection at t =
−4 �s yields 7.4×103 photons/s above background. Energy balance satisfies ∆Eret+∆Eadv = 0
to 0.3 % accuracy. Information capacity: 8 bits. System efficiency η = 4.1× 10−18.

All configurations respect Novikov self-consistency, four-momentum conservation, and the
thermodynamic arrow.
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