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MATHEMATICAL SCOPE OF THIS DECK:

THE PROBLEM, THE PROPOSAL, THE SOLUTION

THE PROBLEM: Existing measures of consciousness (e.g., 1. Define the Intrinsic Consciousness Index
Integrated Information Theory / @) define consciousness (CI,).

through abstract causal structures, lacking grounding in
physical interactions or the physical substrate. ,
2. Deconstruct the nested variables (Channel

THE I;ROPOSAL: Consciousnesslis I:wt a binary biologic?ll Capacity A, Network Integration N, Control
switch; it is a measurable physical phenomenon grounde :
in sensing capability across the four fundamental forces of Depth K, Size Factor £2).
nature.

3. Derive the Effective Consciousness Index
THE SOLUTION: A scalar Consciousness Index (Cl) (CT) via the Real-World Survival Factor
combining physical channel accessibility, network (S).

integration density, and control depth, mathematically
calibrated against the human nervous system.
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THE FOUNDATION: FORCES AS SENSING CHANNELS

Consciousness is a direct consequence of how much of the physical world a system can sense and
integrate.

WEAK NUCLEAR FORCE
Sensing Function: Adaptive transformation processes (threshold-triggered state transitions/decay).

Sensing Function: Identity and distance sensing (vision, chemical sensing, neural signaling).

ELECTROMAGNETISM
Dependency: Requires structural binding.

Sensing Function: Structural stability and binding (nuclear binding underlying biochemical structure).
Dependency: Requires mass/presence.

I STRONG NUCLEAR FORCE

Sensing Function: Presence and orientation sensing (response to mass and spatial deformation).

GRAVITATIONAL SENSING
Dependency: Universal to all physical systems.

THE STRUCTURAL INCLUSION PRINCIPLE:
Higher-order sensing capabilities physically require lower-order structures. This hierarchy strictly
dictates the Channel Capacity (A) variable in the resulting Consciousness Index formula.
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FORMULA 1: INTRINSIC CONSCIOUSNESS INDEX (Cl,)

Measuring a system’s internal sensing and processing capability, independent of external conditions.

Cl_floor : THE PHYSICAL MINIMUM

Fixed at 1.0. No physical system has literally
zero capacity to sense its environment.

C : THE SCALE CONSTANT

Derived as 182.5283. Anchors the

modern average human nervous system
reference to exactly Cl, = 100.

Q(V) : SIZE-DEPENDENT EFFICIENCY

Asymmetric integration efficiency function.
Penalizes excessive processing volume
beyond a biologically observed optimum
without penalizing compact efficiency.

Cly = Cloor + € X (V) X (1 +0.384) X N** x K*

A : CHANNEL CAPACITY N"1-3: NETWORK INTEGRATION DENSITY K'-2: CONTROL DEPTH

Averaged physical capacity across Nonlinear amplifier (exponent 1.3). Small Nonlinear amplifier (exponent 1.2)

sensory, environmental, and integration improvements yield disproportionately quantifying behavioral autonomy
internal-sensing channels. massive consciousness increases. and depth of memory.
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SUB-FORMULAS: QUANTIFYING CAPACITY, INTEGRATION, AND CONTROL

The composite variables within Cl, are derived strictly from observable, independently scored biological metrics.

CHANNEL CAPACITY (A)

FOI’EUEI:CI + Cy + C3 + C4 + Cs
= 5

Components (Scored 0 to 1):
e (1 (Sensory Bandwidth): Precision

of environmental signal acquisition.

e (5 (Environmental Interaction):
Depth of physical environmental
coupling.

e (3 (Social Communication):
Complexity of inter-system
signaling.

e C4 (Manipulation Ability):
Capacity for controlled action.

e (s (Internal Sensing):

Interoceptive awareness of
Internal state.

NETWORK INTEGRATION (N)

Formula:
N = 0.5(5)

0.3(14)

0.2(1,)

Components (Scored 0 to 1):

e I, (Structural Connectivity): Ratio
of realized physical connections
to theoretically possible
architectural connections.

e [; (Dynamic Coordination):
Real-time coordination and
measured coherence of signal
propagation.

e . (Hierarchical Depth): Depth of
the processing hierarchy from

raw sensory input to integrated
response.

CONTROL DEPTH (K)

Formula:
K =04(F)

0.3(M)

0.3(A.)

Components (Scored 0 to 1):

e F'(Autonomy): Degree to which
signal emission Is governed by
internal state vs. externally
forced.

e M (Memory Depth): Degree to
which historical states integrate
into current processing.

e A. (Adaptive Flexibility): Ability
to modify responses based on
context rather than habit.
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FORMULA 2: EFFECTIVE CONSCIOUSNESS INDEX (Cl)
Bridging structural physical capability with real-world biological sustainability.

THE MATHEMATICAL BRIDGE

INTRINSIC X S (SURVIVAL FACTOR) EFFECTIVE
CAPABILITY How effectively the system sustains consciousness CONSCIOUSNESS

under real-world pressures. Ranges from 0 to 1.
(Clp)

(What the system'’s S = 0.35(1-P) + 0.25(1-E) + 0.20(1-D) + 0.20(/)

physical architecture is « P: Predation risk (Most immediate threat, 35% weight) (The sustained, realized
structurally c_:apable of « E: Environmental exposure (Habitat instability, 25% weight) consciousness of the system
producing.) « D: Disease vulnerability (20% weight) interacting with its reality.)
« |: Internal physiological stability (20% weight)

CI=Clyx 8

THE INTRINSIC-EFFECTIVE GAP:
A highly capable biological system facing severe survival pressure (e.g., severe predation, or entirely dependent on
host machinery like a virus) yields an aggressively suppressed effective Cl score despite its intrinsic structure.
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CALIBRATION & EMPIRICAL APPLICATION

Applying the Cl, formula establishes a single, continuous, mathematically derived scale across the entire biological hierarchy.

The Universal Consciousness Scale
0 50 100 150 200+

A t A t A
Cly = 18 | Viruses Cl, = 113 - 124 | Crows, Chimpanzees, Dolphins
Minimal structural capabilities. Non-human species exceeding the human average in intrinsic
Extreme intrinsic-effective gap Cl, = 86 | Dog structural capability, heavily suppressed by survival
(Cl = 4). HiEh effective Cl = 76 due conditions. (e.g., Dolphin Cl, = 123.9 — Cl = 92.9).
to human protection ’
Cl, = 1.0 | The Physical Floor aniﬁ,;ia||5,%msﬁng the Cl, = 100 | Human (Average) — The Anchor | Cl, = 192 | Human (Exceptional)
Minimum non-zero degree for physical Survival Factor (S). Calibrated baseline (A=0.85, N=0.70, K=0.70). The upper boundary of achievable
matter. Effective Cl =100 as S — 1.00. consciousness within current Earth
biological constraints (N — 1.0).

FALSIFIABLE PREDICTION (STRUCTURAL INCLUSION):

No biological system will ever exhibit higher-order adaptive transformation capabilities without possessing the mathematically
prerequisite structural and electromagnetic sensing channels defined in this model.
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