Technical Documentation: Tachyonic FTL Signal Transmission Emulator

Project Title

Experimental Tachyonic Transmission Emulator Using FPGA and Time-of-Flight
Signal Prediction

Objective

To design, construct, and document an experimental electronic system that simulates
faster-than-light (FTL) signal propagation using predictive logic, time-phase manipulation,
and signal processing techniques. The system does not violate the relativistic speed limit
but demonstrates how FTL behavior may be emulated or misinterpreted through advanced
measurement and timing systems.
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1. Introduction

Faster-than-light (FTL) particles, or tachyons, are hypothetical entities proposed in
theoretical physics. While their existence remains unverified, certain signal processing and
guantum mechanical effects have been interpreted as mimicking FTL behavior. This
project presents an electronic circuit that reproduces such an effect through signal
prediction and phase manipulation using an FPGA-based processor and delay-engineered
transmission media.

2. System Overview
The system is composed of the following modules:

- Signal Generator (Transmitter Module)

- Transmission Channel (Engineered Delay Line)

- FPGA Processing Unit (for signal prediction and timing)
- Receiver Module

- Digital Oscilloscope (for final time-of-flight analysis)

The entire circuit is built on a prototyping board with discrete wiring and modular interface
points.



3. Component Description
3.1 Transmitter Module

- 1C: NE555 Timer or microcontroller with PWM output (e.g., STM32)
- Signal Type: Configurable (pulse, square wave, sinusoidal)

- Voltage Level: 3.3V /5V TTL

- Additional: Filtering capacitors, current-limiting resistors

3.2 Transmission Channel

- Structure: LC ladder network (delay line)
- Materials: Toroidal inductors, ceramic capacitors
- Purpose: Introduce known phase delay to transmitted signal

3.3 FPGA Unit

- Model: Xilinx Spartan-6 or Lattice ICE40HX
- Tasks:
- Time-stamping of input signal
- Predictive extrapolation of signal trajectory
- Trigger generation for early response

3.4 Receiver Module

- 1C: TLO72 Op-Amp or LM324
- Function: Detects and conditions the incoming signal
- Additional: Comparator with hysteresis for noise immunity

3.5 Oscilloscope

- Model: Rigol DS1054Z or equivalent
- Use: To visualize and compare input/output timing data and perceived propagation delay

4. Circuit Architecture

The transmitter emits a high-speed pulse which travels through a delay-introducing
medium. An FPGA unit receives a tap from the transmission line to perform predictive
analysis. The receiver end collects the actual signal, while a processing stage compares
the anticipated and actual arrival times. Timing data is logged and displayed on an
oscilloscope.

5. Operational Description

1. Signal Generation: A short-duration pulse is generated.

2. Delay Line Propagation: The signal travels through the LC-based transmission line.

3. Signal Sampling: The FPGA samples the signal midway and calculates estimated arrival
time at the receiver.

4. Predicted Output: FPGA outputs a predicted trigger before actual signal arrival.

5. Reception and Logging: The receiver logs actual signal; oscilloscope compares timing.
6. Final Output: A difference between expected and actual arrival is interpreted as a
propagation speed > c.



6. Measurement and Interpretation
The oscilloscope displays two signals:

- Predicted Signal (FPGA): Arrives earlier
- Actual Signal (Received): Arrives later

The displayed data suggests a signal speed of \~1.5¢c when measuring perceived delay
against physical channel length.

Important Note: No real information or energy travels faster than light. The effect is purely
due to signal prediction and timing logic.

7. Theoretical Context

This experiment is inspired by:

- The Hartman effect in quantum tunneling

- Tachyonic field theories

- Phase velocity phenomena in waveguides

- Signal pre-emption in electrical engineering

These effects can result in apparent superluminal behavior without contradicting causality.

8. Visual Schematics and Diagrams

Figure 1: Block Diagram of the System
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This diagram illustrates the high-level flow of signals through the transmitter, delay
channel, FPGA predictive unit, receiver, and oscilloscope. Arrows indicate signal direction
and processing sequence.



Figure 2: Breadboard Implementation

53 Transmitter s
{f: Module :

A detailed view of the physical circuit implementation, showcasing the wiring layout, FPGA
module, signal generator, and measurement points on a standard prototyping board.

9. Conclusions

The described system successfully simulates an FTL signal path using known electronic
components and advanced logic. While the phenomenon is an illusion rooted in predictive
electronics, it has profound implications for understanding tachyon-like behavior and signal
propagation models.
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