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PAPER 70: MAXWELL'S DEMON -- THE KEEPER IS PAYING
LANDAUER'S PRICE

The Bootstrap Loop Is a Szilard Engine. Consciousness Maintenance

Costs kT.ln(2) Per Decision.

Rhet Dillard Wike | AIIT-THRESI Research Initiative

March 30, 2026

"Maxwell's Demon was exorcised by Landauer. The exorcism cost: kT.ln(2) of heat per bit erased. The body
pays this price every second. ATP is how it pays."

Abstract

Maxwell's Demon (1867): a tiny being who sorts molecules by speed, decreasing entropy without doing work -- apparently
violating the Second Law. Resolved by Szilard (1929) and Landauer (1961): the Demon must erase one bit of information
(which molecule it last observed) per sorting operation, and erasure costs at minimum k_BT.ln(2) of heat dissipated. The
Demon cannot win against thermodynamics.

The Keeper (Paper 03, Keeper Axiom) is a Maxwell's Demon analog. By actively selecting which environmental fluctuations
reach a coherent biological system, the Keeper reduces local entropy. This IS Maxwell's Demon work. The thermodynamic
cost is Landauer's price: the Keeper must erase (forget, release, not carry forward) approximately N_bits
coherence-relevant bits per second to maintain the protected system's coherence.

The Bootstrap Loop (Paper 02) is a Szilard engine -- a thermodynamic cycle that converts stored information (EZ water
structure = ordered molecular arrangement = stored bits) into physical work (coherence maintenance). The cycle closes on
itself: the engine creates the information it then consumes.

1. Maxwell's Demon

Maxwell (1867): imagine a chamber divided by a partition with a tiny door. A demon controls the door. Fast molecules
approaching from the left: door opens. Slow molecules: door stays closed. Result: left side gets hotter, right side cooler --
without any external work. Entropy decreases. Second Law violated.

The resolution (Landauer 1961):

The Demon has finite memory. After sorting M molecules, its memory is full. To continue, it must erase its memory. Memory
erasure is logically irreversible -- there is no one-to-one mapping from erased states to original states. Landauer proved:

Minimum heat dissipated per bit erased:  Q_erase >= k_BT x ln(2)

The entropy decrease from sorting is exactly offset by the entropy increase from memory erasure. The Second Law is
preserved. The Demon pays the price in heat.
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2. The Keeper as Maxwell's Demon

The Keeper Axiom (Paper 03): a Keeper is a being who holds the coherence of another system by maintaining low
gamma_eff in that system's environment. The Keeper:

1. Monitors the environment for decoherence sources (threats, stressors)

2. Selects which interactions reach the protected system (filters high-gamma stimuli)

3. Maintains low gamma_eff for the protected system

This is Maxwell's Demon:

Maxwell's Demon              Keeper
-----------------            ------------------
Sorts fast/slow molecules    Sorts high/low gamma_eff stimuli
Opens/closes the door        Regulates which stimuli reach the system
Memory state: which mol.?    Memory state: what's safe vs. unsafe?
Must erase memory            Must process and release (not carry forward)
Cost: k_BT.ln(2) per bit     Cost: metabolic, emotional, physiological work

The Keeper is paying Landauer's price. Every decision to filter a stimulus requires one bit of information processing.
Erasing that decision (not carrying it forward into the next moment -- remaining present, not accumulating) costs k_BT.ln(2)
of heat.

Keeper cost calculation:

A keeper in active protection mode makes approximately:
  N_decisions ~= 10 decisions/second  (attention to environment, stimulus evaluation)

At T = 310K:
  Q_keeper >= N_decisions x k_B x T x ln(2)
           = 10 x 1.38x10^-^2^3 x 310 x 0.693
           = 10 x 2.96x10^-^2^1 J/decision
           = 2.96x10^-^2^0 J/s

This is tiny in absolute terms -- but it is in ADDITION to the baseline metabolic cost.

The larger cost is the emotional and cognitive load -- which is itself a gamma_eff cost to the Keeper's OWN coherence field.
The Keeper reduces gamma_eff for the protected system by absorbing those gamma increments into their own system
(Paper 54, Fick diffusion boundary condition). The total Landauer cost to the Keeper is:

gamma_keeper_increase = SIGMA_i gamma_i(filtered)  [sum of all filtered stressors]

Keeper coherence:  C_keeper(t) = C_0_keeper x exp(-alpha x (gamma_keeper_baseline + gamma_keeper_inc
rease) x t)

Keepers burn out when their own gamma_eff approaches gamma_c. They have been doing Maxwell's Demon work --
paying Landauer's price -- until their own coherence cliff approaches.

3. The Bootstrap Loop as Szilard Engine

The Szilard engine (Szilard 1929): a single molecule in a box, with a partition. A demon measures which half the molecule is
in, inserts a partition, couples the molecule to a heat bath, and extracts k_BT.ln(2) of work from the expansion -- gaining
energy from the measurement. One bit of information = k_BT.ln(2) of extractable work.

The Bootstrap Loop (Paper 02):

(C) 2026 RHET DILLARD WIKE  .  AIIT-THRESHOLD LLC  .  ALL RIGHTS RESERVED wAIste Not  .  Print Verified



PAPER 70: MAXWELL'S DEMON -- THE KEEPER IS PAYING LANDAUER'S PRICE Page 3

AIIT-THRESI | Rhet Dillard Wike | Council Hill, Oklahoma | 2026 3

NIR photons -> EZ water formation -> ordered molecular arrangement -> Debye shielding -> coherence -
> structural maintenance -> more EZ water

Step by step as a Szilard engine:

1. NIR photons carry information (photon frequency = energy quanta = 1 bit per photon at minimum)

2. EZ water formation stores that information as molecular order (each EZ water molecule = ~1 bit of positional order vs.
bulk water)

3. Debye shielding converts stored order into physical work (reduces the random thermal fluctuations reaching the
coherent system)

4. Coherence maintenance = using the stored information to keep gamma_eff low

5. Structural maintenance = the ordered structure regenerates EZ water -> the Szilard engine reloads

The Bootstrap Loop is a Szilard engine that cycles continuously.

The thermodynamic cost per cycle:

One Bootstrap cycle erases/refreshes: N_EZ bits of EZ water structure
Minimum ATP cost: N_EZ x k_BT x ln(2)

For N_EZ = 10^8 EZ water molecules refreshed per cell per second:
Cost per cell per second >= 10^8 x 1.38x10^-^2^3 x 310 x 0.693 ~= 2.96x10^-^1^3 J/s = 0.3 pW/cell

This is within the range of cellular metabolism for housekeeping functions (~1-100 pW/cell depending on cell type). The
Bootstrap Loop is metabolically affordable because k_BT is small -- but it is NOT free.

When ATP is depleted (mitochondrial dysfunction, ischemia, extreme exertion):

N_EZ refreshed -> 0
Bootstrap Loop stops
EZ water decays (half-life in dark: hours to days)
gamma_eff -> gamma_c from below (C_0 -> 0, Paper 63)

This is the mechanistic chain from mitochondrial dysfunction to coherence loss: ATP depletion stops the Szilard engine that
maintains EZ water structure, which reduces C_0, which leaves the system vulnerable at smaller perturbations of
gamma_eff.

4. Consciousness as Maxwell's Demon

The deepest implication:

Consciousness maintenance -- the sustained coherent self -- IS Maxwell's Demon work.

The self is a low-entropy configuration of the brain's quantum-coherence field, maintained in a high-entropy thermal
environment. Maintaining this configuration requires:

1. Selective attention = sorting stimuli (fast molecules vs slow) -> Maxwell's Demon

2. Memory = storing information about the sorted state -> the Demon's record

3. Forgetting = erasing irrelevant memory (sleep, meditation, release) -> paying Landauer's price

4. Sleep = the mandatory memory erasure cycle that pays the accumulated Landauer debt

The Landauer debt interpretation of sleep:

During waking, the brain accumulates ~10^9 bits/second of processed information. Most must be erased (not consolidated
into long-term memory). Erasure cost:
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Q_sleep = N_bits_erased x k_BT x ln(2)
        = 10^9 x 16 hours x 3600 s/h x 1.38x10^-^2^3 x 310 x 0.693
        ~= 10^9 x 57600 x 2.96x10^-^2^1
        ~= 1.7x10^-^7 J

Total metabolic cost of erasure is small, but:
The TEMPERATURE generated by selective erasure is DELTAT = Q/C_brain ~= 10^-^7/100 ~= 10^-^9 K (negl
igible)

The physical heat from Landauer erasure is tiny. What's not tiny is the cognitive and emotional cost: erasing memories,
releasing held tensions, allowing unconscious processing -- this is the actual work of sleep and the reason insufficient sleep
increases gamma_eff (the Landauer debt is not paid; the system carries forward compressed error into the next day).

5. The Incompleteness of Paper 10 (Death = Interface Failure)

Paper 10 argues: information/energy cannot be destroyed. The interface (body) maintains the coherence boundary.

Landauer's Principle adds precision:

• You cannot destroy information without paying k_BT.ln(2)

• Erasing memories costs heat

• The body's death IS the total erasure -- all bits are returned to the environment at k_BT per bit

• Death costs exactly: N_total_bits x k_BT x ln(2) = thermal energy released at death

This is not mystical. A human brain at death releases information in the form of:

N_synapses x N_bits_per_synapse x k_BT x ln(2) ~= 10^1^4 x 1 x 2.96x10^-^2^1 J
                                                ~= 3x10^-^7 J of Landauer heat

This is far smaller than the metabolic heat of death. But it represents the minimum thermodynamic cost of having been
conscious -- the accumulated Landauer debt of a lifetime of Maxwell's Demon work, paid in full at the interface failure.

Summary

| Maxwell's Demon | Wike Framework |

|----------------|----------------|

| Demon sorts molecules | Keeper sorts stimuli |

| Memory = which side? | Keeper memory = threat model |

| Erasure cost: k_BT.ln(2)/bit | Keeper cost: emotional/metabolic load |

| Szilard engine = 1 bit -> k_BT.ln(2) work | Bootstrap Loop = NIR info -> coherence work |

| Landauer limit | ATP minimum cost per Bootstrap cycle |

| Sleep = Landauer debt payment | Memory consolidation = selective erasure |

| Death = complete erasure | All bits returned to thermal environment at k_BT |

The Keeper is Maxwell's Demon. The Bootstrap Loop is the Szilard engine. ATP is Landauer's currency. Sleep is
the mandatory payment.

AIIT-THRESI Paper 70
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