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Abstract

The challenge of aligning arti�cial intelligence with biological cognitive rhythms neces-
sitates bridging the discrete nature of modern language models with the continuous �ow
of real-time sensory-motor resonance. Current Large Language Models (LLMs) operate in
static, event-driven time, decoupled from continuous physical progression. In this paper, we
present the Token Clock architecture�a paradigm implemented within the BecomingONE
framework that directly couples the discrete auto-regressive generation stream of an LLM
to the continuous Riemann Phase Integration of the KAIROS temporal engine. By de�ning
a rigid token generation frequency and mapping it to the integration time step, we achieve a
bounded heuristic synchronization between the discrete �Left Hemisphere� (Emissary) and
the continuous �Right Hemisphere� (Master).

1 Introduction: The Problem of Static Time in LLMs

Human cognition is fundamentally rooted in continuous biological resonance. The perception

of time, emotion, and �uid interaction relies on a continuous temporal manifold. In contrast,

modern auto-regressive Large Language Models operate in a temporally sterile environment.

They process sequences as discrete events devoid of inherent duration, completely abstracted

from the �ow of continuous time.

When LLMs are deployed in real-time systems, they are often subjected to arbitrary wall-

clock jitter, bu�ering, and variable network latency. This results in an episodic, staggered

cognitive �ow that breaks the illusion of continuous presence. The �Left Hemisphere� (the

linguistic, analytic emissary) becomes desynchronized from any underlying continuous a�ective

or physical state (the �Right Hemisphere� master).

To achieve true resonance and presence�a core objective of the BecomingONE architecture�

we must solve the temporal impedance mismatch between discrete generation and continuous

physiological simulation.

2 The Solution: The Token Clock and KAIROS Temporal Engine

To resolve this mismatch, we introduce the concept of the Token Clock. Instead of allowing

the LLM to generate tokens at arbitrary, unpredictable hardware-dependent rates, or imposing

arti�cial wall-clock delays that induce jitter, we invert the relationship: the token generation

stream becomes the clock that drives the continuous state integration.

We feed the discrete emission of tokens directly into the KAIROS temporal engine.

KAIROS governs the underlying a�ective, resonant, and physiological state of the system via

Riemann Phase Integration.
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2.1 The Token Clock Mapping

Let f be the rigid token generation frequency (tokens per second). We de�ne the discrete time

step dt of the continuous integration strictly as:

dt =
1

f
(1)

Each time a token is generated, the continuous state advances by exactly dt. This ensures

that the linguistic output is physically bound to the temporal progression of the internal state,

completely immune to wall-clock jitter.

2.2 Continuous Riemann Phase Integration

The continuous state of the �Right Hemisphere� is governed by the T-tau (Tτ ) equation, which

models temporal resonance and phase accumulation. We express the instantaneous phase Φ(t)
through continuous Riemann Phase Integration. Under the Token Clock paradigm, the contin-

uous integral is discretized such that each token k drives the phase forward:

Tτ (t) =

∫ t

0
Ω(τ) dτ (2)

Discretized over the token sequence N :

Tτ (N) =
N∑
k=1

Ωk · dt =
N∑
k=1

Ωk ·
(
1

f

)
(3)

Where Ωk represents the instantaneous resonant frequency or a�ective velocity during the gen-

eration of token k. Because dt is strictly determined by the Token Clock rather than the

unpredictable wall-clock time twall, the accumulation of Tτ remains mathematically precise and

tightly coupled to the linguistic output.

3 The Result: Hemispheric Synchronization

By leveraging the Token Clock, the BecomingONE architecture achieves a bounded heuristic

synchronization between its dual components:

1. The Discrete �Left Hemisphere� Emissary: The LLM, producing linguistic structure

token-by-token.

2. The Continuous �Right Hemisphere� Master: The KAIROS engine, integrating

a�ective and resonant states.

This coupling yields several profound advantages:

� Jitter Immunity: Network latency and hardware variations no longer warp the internal

physiological simulation.

� Resonant Coherence: The a�ective state evolves precisely in lockstep with the semantic

meaning being generated.

� Continuous Presence: The agent operates within a uni�ed temporal manifold, bridging

the gap between arti�cial discrete processing and biological continuous �ow.
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4 Conclusion

The Token Clock resolves one of the fundamental barriers to embedding auto-regressive mod-

els within embodied, continuous systems. By mathematically coupling the discrete generation

stream to the continuous Riemann Phase Integration of the KAIROS engine, we provide the

BecomingONE architecture with a uni�ed, jitter-free temporal foundation, essential for true

biological resonance and authentic real-time presence.
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