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Abstract

This paper introduces dormancy and safe-mode governance as first-class control primitives
in resilient network systems. Building on the deterministic control-structure framework
(Paper 1) and the irreversibility of structural scarring (Paper 2), we formalize dormancy as
a hysteretic policy that prevents irreversible damage under extreme stress. We show that
systems which force continuous operation through degraded pathways enter phantom identity
regimes, whereas systems that selectively suspend function preserve long-term structural
viability. A host-synchronized dormancy governor is defined, along with wake invariants that
ensure safe reactivation without inducing scarring. The results establish dormancy not as
failure, but as a necessary condition for clean and safe persistence.



1 Series Dependency and Reader Protocol

This paper is not standalone.

It assumes the formal definitions, symbols, and dynamics introduced in:

e Paper 1: Control-Structure coupling, reservoir dynamics, and slack.

o Paper 2: Structural scarring, irreversibility, and repair asymmetry.

Readers must load these invariants before interpreting the governance mechanisms presented
here.

Remark 1. Any reading of dormancy as a heuristic, emergency patch, or failure mode indicates
that the control-structure ontology has not been correctly loaded.

2 The Phantom Identity Problem

We begin by identifying a pathological regime.

Definition 1 (Phantom Identity). A system is said to occupy a phantom identity regime when
functional output is maintained by forcing control flow through structurally degraded pathways,
thereby accelerating irreversible damage.

This regime arises when:

e Reservoir levels fall near critical thresholds.
e Repair power degrades.

e Control policy continues to enforce full functional output.

Proposition 1. Phantom identity regimes strictly increase cumulative structural scarring relative
to any policy that permits selective suspension.

Proof. From Paper 2, scarring is induced when negative slack coincides with dissipation. Forcing
activity through degraded paths guarantees persistent negative slack. Dormancy removes load
and halts dissipation, yielding strictly lower scar accumulation. O

3 Dormancy as a Governance Primitive

Dormancy is not failure. It is a control decision.

Definition 2 (Dormant State). A branch or subgraph is dormant if:

o Its outgoing flow is zero,
e [Its maintenance cost is reduced,

e Its scarring rate is identically zero.

Dormancy preserves structural baselines while reducing metabolic load.

Proposition 2. Dormancy dominates forced operation under any regime where repair power is
insufficient to maintain non-negative slack.
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4 Host-Synchronized Dormancy Governor

We now formalize the control policy.

Definition 3 (Host-Synchronized Dormancy). A governance policy in which a host identity
selectively suspends subordinate branches based on reservoir state, slack, and structural priority.

Trigger Conditions

Let R denote reservoir level and s; local slack.

Enter Dormancy if R < R A s, <€

Exit Dormancy if R > Ry A s > €

This introduces hysteresis and prevents oscillatory damage.

5 Safe Wake Invariant

Reactivation is more dangerous than shutdown.
Definition 4 (Safe Wake Invariant). A dormant branch may only be reactivated if:

dR
>

— >0
dt —

and sufficient slack headroom exists to absorb the added load.

Lemma 1. Violating the Safe Wake Invariant necessarily induces scarring during reactivation.

Proof. Reactivation increases load. If reservoir decline continues, repair power lags behind
dissipation, forcing negative slack. By Paper 2, this induces irreversible baseline drift. ]

6 Policy State Machine

This state machine enforces structural preservation over short-term output.

7 Clean and Safe Persistence

We summarize the result.
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Proposition 3. A system equipped with host-synchronized dormancy avoids phantom identity
regimes and preserves long-term structural integrity under arbitrarily severe but finite stress.

Remark 2. Dormancy is not a concession. It is the mechanism by which identity survives
without becoming a wound.

8 Implications

The framework applies directly to:

 Biological systems (hibernation, metabolic shutdown),
o Infrastructure (load shedding, islanding),
o Computation (graceful degradation),

o Energy systems (safe reactor modes).

In all cases, systems that refuse to sleep destroy themselves.

Glossary

Slack Structural margin between load and capacity.

Scarring Irreversible downward drift of structural baseline.

Dormancy Zero-flow, low-cost suspended state.

Phantom Identity Forced functionality subsidized by damage.

Safe Wake Invariant Condition preventing reactivation-induced scarring.

Host Pattern Governing identity coordinating subordinate branches.

Document Timestamp and Provenance

This document is part of Pattern Field Theory (PFT) and the Allen Orbital Lattice (AOL). It
defines governance-level control mechanisms required to prevent irreversible structural damage
under stress.
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