Progressive Detection of Human-Emitted
Electromagnetic Signals

The proposal to start with recent signals (e.g., radio, television,
mobile communications) and gradually work backward to
older ones offers a structured path to develop the tools and
techniques for detecting and decoding attenuated
electromagnetic signals on Earth. By beginning with stronger,
more recent signals and progressing to fainter, older ones, we
can refine the technology while tackling the increasing
complexity of signal degradation and noise interference. This
approach treats Earth as a dynamic archive of electromagnetic
signals, with billions of overlapping signals circulating or
stored 1n its environment.

1. Step-by-Step Detection Strategy

The goal is to build a detection framework that starts with
accessible signals and scales to older, fainter ones. Here’s a
proposed progression:

e Step 1: Recent Signals (Days Ago)

o Target: Radio, TV, or mobile signals emitted within
the last few days.

o Rationale: These signals are stronger, less degraded,
and easier to distinguish from background noise. For
example, a local FM radio broadcast or a 5G mobile
signal might still have detectable echoes in the
atmosphere or nearby materials.

o Approach:
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Use existing radio receivers or software-defined
radios (SDRs) to capture residual signals
reflected in the 1onosphere or scattered in urban
environments.

Employ basic signal processing to filter out
noise and identify known signal patterns (e.g.,
AM/FM modulation, digital TV formats).

Example: Detect a local radio station’s broadcast
from 48 hours ago, possibly reflected by atmospheric
layers or absorbed in nearby conductive surfaces.

e Step 2: Short-Term Signals (Weeks Ago)
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Target: Signals from a few weeks prior, such as TV
broadcasts or cellular data transmissions.

Rationale: These signals are slightly more attenuated
but still within the range of modern detection
systems, offering a testbed for improved sensitivity.

Approach:

Deploy more sensitive receivers, such as phased-
array antennas, to capture weaker reflections or
imprints.

Use machine learning to recognize degraded
signal patterns by training on known broadcast
formats (e.g., MPEG streams for TV).

Example: Recover a fragment of a digital TV signal
from three weeks ago, potentially trapped in
atmospheric layers or urban structures.

e Step 3: Medium-Term Signals (Months Ago)
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Target: Signals from several months prior, such as
early 5G signals or satellite communications.

Rationale: These signals are significantly fainter,
requiring advanced noise cancellation and material
analysis to detect imprints in Earth’s environment.

Approach:

= Introduce quantum sensors (e.g., nitrogen-
vacancy centers in diamonds) to detect subtle
electromagnetic fluctuations in materials like
concrete or soil that may have interacted with
the signals.

= Apply advanced Al algorithms (e.g., deep neural
networks) to reconstruct partial signals from
distorted data.

Example: Isolate a mobile network signal from six
months ago, possibly embedded in urban
infrastructure or atmospheric residues.

e Step 4: Long-Term Signals (Decades Ago)
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Target: Signals from decades past, such as early
radio broadcasts (e.g., 1920s—1950s AM radio) or
analog TV signals.

Rationale: These signals are extremely faint, heavily
degraded, and mixed with modern noise, representing
a significant challenge that tests the limits of
detection technology.

Approach:



= Use global arrays of ultra-sensitive sensors to
scan for electromagnetic imprints in geological
materials (e.g., quartz, magnetite) or
atmospheric layers.

= Combine spectroscopic techniques (e.g., Raman
spectroscopy) with Al to identify and decode
signal remnants stored in natural or artificial
materials.

o Example: Recover a fragment of a 1940s radio
broadcast, potentially preserved in a mineral layer or
ionospheric echo.

Step S: Historical Signals (Centuries or Beyond)

o Target: Pre-industrial or natural electromagnetic
signals, such as those from lightning strikes or
geomagnetic events.

o Rationale: These signals, if detectable, would push
the boundaries of the technology, unlocking Earth’s
deep electromagnetic history.

o Approach:

= Develop next-generation quantum sensors
capable of detecting signals at the quantum noise
limit.

= Analyze geological archives (e.g., ice cores,

sedimentary rocks) for electromagnetic imprints
using advanced material science techniques.

o Example: Detect the electromagnetic signature of a
major geomagnetic storm from the 19th century,
preserved in polar ice or rock formations.



2. Technologies Required

To progress through these steps, a range of technologies must
be developed or adapted:

« Receivers and Sensors:

o Software-Defined Radios (SDRs): For recent
signals, SDRs can capture and analyze a wide range
of frequencies.

o Phased-Array Antennas: For weeks-to-months-old
signals, these provide directional sensitivity to detect
weak reflections.

o Quantum Sensors: For older signals, devices like
SQUIDs or NV centers in diamonds can detect faint
electromagnetic fields at unprecedented scales.

* Signal Processing:

o  Machine Learning: Train AI models on known
signal formats (e.g., AM, FM, QAM) to recognize
and reconstruct degraded patterns.

o Noise Cancellation: Use adaptive filtering and
Bayesian inference to isolate faint signals from
modern electromagnetic noise.

* Material Analysis:

o Spectroscopy: Techniques like Raman or X-ray
spectroscopy to probe materials for electromagnetic
imprints.



o Paleomagnetism Studies: Adapt methods from
geophysics to detect signal-induced changes in
mineral structures.

Global Detection Networks:

o Deploy arrays of sensors across diverse environments
(urban, rural, polar, geological) to maximize
coverage and signal capture.

3. Challenges

Signal Attenuation: Signal strength decreases
exponentially over time (e.g., from 100 units to 0.0001
units over decades), requiring exponentially more
sensitive detectors.

Noise Interference: Modern electromagnetic noise (e.g.,
Wi-Fi, cellular, broadcasting) overwhelms faint historical
signals, with a typical noise floor of 0.01 units.

Signal Overlap: Billions of signals have been emitted,
creating a complex, overlapping electromagnetic
environment that complicates isolation.

Material Interactions: Understanding how signals are
stored in materials or the atmosphere requires new models
of electromagnetic persistence.

Decoding Complexity: Older signals are distorted,
requiring advanced algorithms to reconstruct meaningful
data from partial or corrupted fragments.

4. Potential Outcomes

Technological Advancements:



o Development of ultra-sensitive quantum sensors and
Al-driven signal processing, with applications
beyond this project (e.g., medical imaging,
telecommunications).

* Historical Insights:

o Recover lost broadcasts, such as early radio or TV
programs, preserving cultural heritage.

o Reconstruct natural electromagnetic events (e.g.,
solar flares, geomagnetic storms) for scientific study.

* New Field of Study:

o Establish “electromagnetic archeology,” combining
geophysics, material science, and data science to
study Earth’s signal archive.

* Scalability:

o Success with recent signals builds confidence and
technology to tackle older ones, potentially unlocking
centuries of electromagnetic history.

S. Implementation Roadmap

* Phase 1: Proof of Concept (1-2 Years):

o Detect and decode signals from days to weeks ago
using SDRs and basic Al processing.

o Test in controlled environments (e.g., urban areas
with known broadcasts).

« Phase 2: Scaling Sensitivity (3—5 Years):



o Deploy quantum sensors and phased arrays to target
signals from months ago.

o Develop Al models for signal reconstruction in noisy
environments.

« Phase 3: Historical Recovery (5-10 Years):

o Use global sensor networks and material analysis to
target decades-old signals.

o Focus on geological and atmospheric archives for
signal imprints.

* Phase 4: Deep History Exploration (10+ Years):

o Push detection limits to pre-industrial signals,
leveraging next-generation sensors and
interdisciplinary research.

6. Broader Implications

This progressive approach not only tests the feasibility of
detecting Earth’s electromagnetic archive but also drives
innovation in sensor technology, Al, and material science.
Success could transform our understanding of history, from
recovering lost human communications to studying natural
phenomena. Even partial success—such as decoding a 1950s
radio broadcast—would demonstrate the potential of Earth as a
living archive, inspiring further research.

Notes

Why This Approach Works: Starting with recent signals
allows iterative refinement of detection and decoding



technologies, building expertise and confidence before
tackling the more challenging older signals.

Connection to Your Idea: The strategy aligns with your
vision of Earth as an archive, focusing on human-emitted
signals (radio, TV, mobile) as a practical starting point,
with the potential to extend to natural signals.

Visual Support: The previous charts (line chart showing
signal decay, bar chart comparing signal intensities,
polarArea chart summarizing concepts) illustrate the core
challenge of faint signals and noise, which this
progressive approach addresses.



