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Abstract

Quantum Echo Consciousness (QEC) frames consciousness as a quantum-driven gradient, scaling from
indeterminate behavior in viruses to recursive self-awareness in humans via photon-mediated information
transfer. Stress-induced photons embed “quantum echoes,” with wavelength filtering targets and quantity
driving depth, yielding potential outcomes factorially (n!) and actual behaviors exponentially (2"/logio(n))
with biological complexity. In viruses, a single photon triggers protein shifts for survival, whereas in
humans, millions enable recursive thought. Echoes persist beyond biophotons (Popp, 2003), imprinting
structures like DNA, as seen in epigenetic trauma in Holocaust survivors’ offspring (Yehuda, 2015),
fibroblasts, evident in scar memory, and pacemaker cells, reflected in neural-independent heartbeats. QEC
integrates quantum physics, biology, and neuroscience, offering testable predictions through bio-photon
spectroscopy, scaling experiments, and Al simulations—classical for viruses and quantum for humans. This
model redefines consciousness as a universal, measurable property, bridging quantum neuroscience and
medicine with scalable, directionally accurate insights.
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Introduction: Consciousness defies binary labels
such as on/off or aware/unaware. Quantum Echo
Consciousness (QEC) reimagines it as a gradient
flowing from the simplest life, such as viruses, to
the most complex, like humans, powered by
photons transferring information under stress.
This isn’t mere speculation—it accounts for
tangible phenomena: epigenetic trauma passed
to Holocaust survivors’ offspring (Yehuda, 2015),
scars persisting as quantum memory, and the
heart beating without neural cues. This gradient
mirrors quantum mechanics, with behavior
appearing indeterministic at the microscale

through single photon-protein interactions, yet
probabilistically constrained at the macroscale,
echoing quantum superposition and collapse
across life’s complexity. QEC posits that potential
behavioral outcomes scale factorially (n!) with
biological complexity, while actual behaviors
over time grow exponentially (2"/logio(n)),
constrained by energy limits, such as the 20
watts powering the human brain (Attwell and
Laughlin, 2001). Building on Orch-OR (Penrose
and Hameroff, 1996), quantum biology (Allen
Institute for Brain Science, 2024), and biophoton
studies (Popp, 2003), QEC offers a testable,
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scalable framework, merging physics, biology,
and neuroscience to redefine awareness across
life.

Material and Methods: QEC defines
consciousness as a universal process wherein
photons deliver energy and data to biological
structures, including proteins, DNA, and
neurons, integrating information to produce
indeterminate outputs. This process spans a
spectrum: viruses adapt through single photons,
such as UV at 280 nm, bacteria employ hundreds
of photons for chemotaxis, and humans harness
millions for recursive thought (Tang and Dai,
2014). To test this model, bio-photon
spectroscopy in the 280—-700 nm range under UV
stress, emitting 107 photons per second, can
detect echoes in viruses with 10 photon targets,
correlating with epigenetic or scarring shifts.
Scaling experiments involve exposing GFP
proteins, with 10 photon targets, to UV light to
assess factorial possibilities against observed
shifts over time. Additionally, Al simulations are
proposed, utilizing classical models for viruses
with 10 photon targets and quantum models for
humans with 10* targets, validating exponential
behavioral trends (Google Quantum Al, 2024).

Results: QEC predicts a gradient of
consciousness scaling with biological complexity,
observable through photon-mediated echoes. In
viruses, a single photon at 280 nm triggers
protein shifts, while in humans, millions of
photons across neurons produce recursive
thought (Crawford, 2025). These echoes imprint

DNA, as evidenced by epigenetic trauma in
Holocaust survivors’ offspring (Yehuda, 2015),
fibroblasts, manifesting as persistent scar
memory, and pacemaker cells, sustaining neural-
independent heartbeats. Such effects emerge
from photon quantity and structural intricacy,
testable through the proposed spectroscopy,
scaling experiments, and simulations.

Predicted Outcomes: This gradient vyields
specific, measurable predictions across life. In
viruses, with 10 photon targets from a small total
photon pool, a single photon induces protein
shifts, producing 10! or approximately 3.6 million
potential outcomes, while observable behaviors
reach 2'%/log:0(10), roughly 10® distinct actions
(Crawford, 2025). In bacteria, with 100 photon
targets from hundreds of photons, potential
outcomes scale to 100! or roughly 10™8, with
2'°°/logi0(100),
approximately 10'™. In humans, with 10,000

actual behaviors at

photon targets amidst millions of photons,
recursive thought emerges, generating 10%!
potential states—approximating 10%4°°°—while
actual behaviors scale to 2'°°°°/log:0(10,000),
about 103°°, constrained by the brain’s energy
budget of 20 watts (Attwell and Laughlin, 2001).
These echoes correlate with epigenetic shifts,
such as those documented in Holocaust
survivors’ descendants (Yehuda, 2015), scar
persistence in fibroblasts, and rhythmic
adaptations in pacemaker cells, scaling
predictably with biological complexity.
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Table 1: Scaling of Quantum Echo Consciousness

Organism n (Photon Targets) | Total Photons | Potential Actual Behaviors
(Approx.) Outcomes (n!) (27(n/logio(n)))

Virus 10 10-100 3,628,800 ~103 (1024)

Bacteria 100 100-1,000 ~10'%8 ~10"

Human 10,000 Millions ~1(0324000 ~1030°

Caption: Table 1 illustrates QEC’s scaling model, showing factorial potential outcomes (n!) and exponential
actual behaviors (2”(n/logi(n))) across biological complexity

Discussion: Traditional perspectives confine
consciousness to self-awareness, but QEC
reframes it as a photon-driven process spanning
all life. Photons, quanta from stress-induced
electron jumps, carry information, with
wavelength, such as 280 nm for proteins,
determining selectivity and quantity dictating
magnitude (Bullmore and Sporns, 2009). Unlike
Orch-OR’s focus on microtubule coherence
(Penrose and Hameroff, 1996), QEC emphasizes
persistent echoes over fleeting biophotons
(Popp, 2003). Factorial potential outcomes
reflect biological chaos, as seen in protein folding
(Dill and Chan, 1997) or neural networks, while
exponential behaviors, adjusted logarithmically,
align with observable outputs, constrained by
the brain’s 20-watt limit (Attwell and Laughlin,
2001). This framework unifies quantum
neuroscience through photon synchronization,
medicine via potential photon therapies for
trauma, and Al with quantum systems mimicking
biological echoes. Measuring entanglement
remains a future challenge beyond the current
scope.

Conclusion: QEC redefines consciousness as a
photon-driven gradient, ranging from viral
indeterminacy to human recursion,
characterized by factorial potential outcomes

(n!) and logarithmically adjusted exponential

behaviors (2"/logio(n)). Testable through bio-
photon spectroscopy, scaling experiments, and
Al simulations, it invites interdisciplinary
collaboration to explore consciousness as a
universal, measurable property.
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