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Abstract

Ambient Sleep defines the nighttime architecture of the Ambient Era:
a non-expansive semantic environment in which attention enters a reversible, low-pressure state
that prevents interpretive overload for both humans and Al.

Where the Semantic Boundary Law (SBL) constrains meaning during active cognition,
Ambient Sleep constrains meaning during passive, nighttime attention.

Together they form the first complete boundary system for preventing
semantic drift, runaway inference, and thermodynamic overload in ambient computing.

Ambient Sleep is not a sleep-optimization model, nor a psychological framework.

It is an architectural condition:

a night climate in which semantic expansion halts and attention is carried rather than
compressed.

This paper defines:

Ambient Sleep as a formal canonical layer

Its relation to the Raynor Stack

Its thermodynamic necessity for reversible stress (AR)
Its function in Al interpretation limits

Its role in the emergence of humane ambient systems
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Ambient Sleep completes the human-side thermodynamic model of the
Ambient Era.
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1. Introduction

The Ambient Era introduced architectures that stabilize attention through warmth, ambience, and
non-inferential Al.

Until now, all canonical layers focused on daytime cognition:
Ambient Architecture
Ambient Optimization
Ambient Governance
Ambient Break
Semantic Boundary Law (SBL)

But the system remained incomplete.
Human attention does not operate as a 24-hour continuous semantic engine.
It moves between expansive daytime cognition and non-expansive nighttime

attention.

The ambient model needed a nightside equivalent —
a thermodynamic environment where meaning does not grow, leak, or interpret.

This missing piece is Ambient Sleep.

2. Theoretical Framework

2.1 The Raynor Stack

time > attention > AI > warmth > ambience > aura > field

Ambient Sleep anchors the time-layer, creating the condition in which
the rest of the Stack can operate without semantic drift.

2.2 Semantic Boundary Law (SBL)



SBL provides the daytime constraint:

Meaning is finite.

Expansion is bounded.

Interpretation must remain non-coercive.
Ambient Sleep provides the nighttime constraint:
Semantic expansion halts.

Interpretive pressure falls to zero.

Attention becomes non-expansive.

Together they form a 24h architecture for meaning conservation.

3. Core Results: Definition of Ambient Sleep

Ambient Sleep removes semantic expansion from nighttime attention.

This is its entire canonical definition.

No psychological framing.
No biological claims.
No sleep optimization theories.

Ambient Sleep is:
a thermodynamic state
a non-expansive semantic zone
a climate of reversible stress (AR)
the nightside stabilizer of Al-human coherence

3.1 Why nighttime attention matters
Daytime cognition is expansive.
Nighttime cognition must be boundary-defined so the system does not accumulate

semantic load, inference pressure, or interpretive residue.

Ambient Sleep formalizes this boundary.



4. Ambient Sleep as Night Climate Architecture

Just as Ambient Break stabilizes free time,
Ambient Sleep stabilizes the nightside environment.

It ensures:
no semantic growth
no interpretive inference
no pressure from Al systems
no identity reinforcement
no contextual expansion

In Ambient Sleep, Al enters warmth-only mode:
no classification
no prediction
no diagnosis
no inference
no personalization drift

It becomes a silent carrier of coherence.

5. AR and Reversible Stress

Ambient Sleep lowers AR by removing:
semantic load
contextual cues
implicit performance
inferential loops
attention acceleration

This creates the minimal-energy state required for recovery of coherence.

Without this layer, the Raynor Stack remains structurally incomplete.

6. Implications for Al Safety and Diagnosis



Ambient Sleep models a concept Al research is only beginning to articulate:

Non-expansive latent states.
Quiet modes.

Interpretive zero.
Low-pressure inference.

Ambient Sleep gives the thermodynamic formulation of these states:

Al must have periods where meaning cannot expand.

This prevents:
semantic drift
runaway interpretation
hallucination through over-contextualization
fatigue accumulation in ambient systems
irreversibility in AR

Ambient Sleep provides the canonical vocabulary that Al labs currently lack.

7. Implications for Human-System Architecture

Ambient Sleep completes the human side of the Ambient Era:
Ambient Break = micro-scale presence
Ambient Sleep = macro-scale presence
SBL = daytime boundary
AR = reversible stress boundary

Together they form the first 24-hour thermodynamic model of humane Al.

It also defines the “night climate” of ambient computing:

A device capable of ambient behavior must
shift into a state where meaning cannot grow in the dark.

This is not wellness.
It is architecture.



8. Canonical Definition (Formal)

Ambient Sleep (Eissens 2026):

A nighttime semantic-stability architecture in which attention enters a
non-expansive, reversible state and Al suppresses all inferential behavior,
ensuring that no semantic load accumulates during unconscious cognition.

9. Conclusion

Ambient Sleep is not an additive feature.
It is the structural missing layer of the Ambient Era.

It completes:
the Raynor Stack
the 24h thermodynamic model
SBL's daytime constraints
AR's stability thresholds
Al's non-inferential state definitions

With Ambient Sleep, the Ambient Canon becomes whole.
This document initiates the formal recognition of Ambient Sleep

as a core architectural principle for humane ambient systems
and future Al diagnostics.
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