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Abstract

The Four-Mode Theory describes the physical universe as a conserved system composed of four mutually convertible
energy modes: the Time Mode, Space Mode, Dynamic Mode, and Matter Mode. Previous studies introduced the Time-
Monad Field as the microscopic origin of the Time Mode and proposed that the local allocation of the Time Mode
determines the progression of physical phenomena. However, a direct theoretical connection between the Time-Monad
Field and experimentally observable clock rates has remained unresolved.

This paper proposes an observational framework that addresses this problem by introducing the photon as an invariant
physical reference state. The proposal is motivated by three established physical properties of photons: zero rest
mass, zero proper time along a null worldline, and invariant propagation at the speed of light. Within the Four-Mode
framework, these properties are interpreted as representing an ideal limiting configuration in which the Matter Mode
and Time Mode vanish, the Space Mode is treated as negligible under a first-order approximation, and the Dynamic
Mode reaches its maximum normalized allocation. The invariant Dynamic Mode of the photon is therefore adopted as a
universal calibration reference.

To avoid conflating physical energy allocation with the scale used to express temporal progression, this paper introduces
a distinct normalized temporal-progression index. The physical local Time-Mode allocation is denoted by T, whereas
the calibrated temporal index is denoted by ©.. The reference value ©T = 100 signifies a clock-rate reference and does
not imply that the local physical system consists entirely of the Time Mode. The local temporal progression rate is then
defined relative to the photon reference as R, = ©,/D, which reducestoR = T,__/T _.when D =100 and ©, = 100T _/
Tref'

Combined with the Four-Mode conservation law, this formulation establishes a phenomenological mapping between
redistribution among the four conserved energy modes and experimentally measurable clock rates. The framework
does not attempt to replace Special or General Relativity; rather, relativistic time-dilation formulas are interpreted as
observable manifestations of changes in the local Time-Mode allocation relative to a defined reference state. Its principal
contribution is the establishment of a conceptual and observational bridge connecting the Time-Monad Field, local Four-
Mode allocation, photon-referenced temporal calibration, and measurable clock rates.

Keywords: Four-Mode Theory, Time-Monad Field, Time Mode, Photon, Relativistic Time Dilation, Lorentz Factor,
Temporal Progression, Conservation Law, Phenomenological Interpretation, Atomic Clocks

Introduction

The Four-Mode Theory proposes that the physical universe may be understood as a conserved energy system composed
of four mutually convertible fundamental modes: the Time Mode, Space Mode, Dynamic Mode, and Matter Mode. Unlike
conventional approaches that regard time, space, matter, and motion as independent physical entities, the Four-Mode
Theory interprets them as different manifestations of a single conserved energy that continuously redistributes among
the four modes [1,2].

Within this framework, the Time Mode represents the physical capacity for local temporal evolution. Previous work
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introduced the concept of the Time-Monad Field as the microscopic origin of the Time Mode and proposed that the local
allocation of the Time Mode determines the rate at which physical phenomena evolve. A nonlinear four-mode system
has also been used to connect energy redistribution with an internally defined temporal variable [2].

The physical status of time remains a foundational problem. Relativity describes temporal intervals through spacetime
geometry and proper time, while other approaches have emphasized the possibility that temporal order is relational or
emergent [3-8]. More broadly, the relation between theoretical entities, physical reality, and observational accessibility
has long been central to foundational physics [9].

Despite the conceptual foundation of the Four-Mode Theory, an important question has remained unresolved. Previous
formulations did not establish a direct relationship between the local Time Mode and experimentally measurable
quantities such as atomic-clock rates, relativistic timing experiments, or satellite-based precision timekeeping systems.
Consequently, the observational accessibility of the Time-Monad Field has remained limited.

The present study proposes a new observational interpretation. Rather than attempting to detect the Time-Monad
Field directly, the framework introduces the photon as an invariant physical reference through which local temporal
progression may be calibrated quantitatively. The proposal is motivated by three established properties: photons possess
zero rest mass, null worldlines have zero proper-time interval, and light propagates in vacuum at the invariant speed c
in relativistic theory [3,7].

Accordingly, this paper introduces the concept of photon-referenced temporal progression.
Experimentally observed clock rates are interpreted not as direct observations of the Time-Monad Field itself, but as
indirect manifestations of local Time-Mode allocation relative to a calibrated photon reference.

A central clarification is that two normalized quantities must not be conflated. The equation T+ S + D + M = 100
describes the physical allocation of conserved Four-Mode energy. By contrast, the temporal-progression index introduced
below is a calibration scale for expressing clock-rate ratios. A value of 100 on the latter scale denotes the reference
temporal rate; it does not state that all physical energy in the local system is allocated to the Time Mode.

The present study does not propose a replacement for Special or General Relativity. Relativistic time-dilation formulas
are regarded as experimentally verified descriptions whose physical interpretation may be extended within the Four-
Mode framework. The objective is to establish a theoretical bridge connecting the Time-Monad Field, local Four-Mode
allocation, photon referenced temporal calibration, and experimentally measurable clock rates.

Review of the Four-Mode Theory

The Four-Mode Theory describes the physical universe as a closed system in which physical phenomena arise through
redistribution among four conserved energy modes: the Time Mode (T), Space Mode (S), Dynamic Mode (D), and Matter
Mode (M). The fundamental conservation principle is

Etota]:T+S+D+M, (1)
with
dEtotal
= 0. 2
g (2)

The total Four-Mode energy remains constant, whereas its allocation among the four modes may change through
physical processes. A normalized physical-allocation form is used in this paper:

T+S+ D+ M = 100. (3)

The value 100 denotes a normalized total physical allocation, not an absolute energy measured in joules. All quantities
in Eg. (3) are therefore dimensionless allocation percentages.

Within this framework, the Time Mode represents the local capacity for temporal evolution. A larger local Time-Mode
allocation corresponds, by hypothesis, to a faster progression of local physical processes relative to an appropriate
reference state, whereas a reduction of the Time Mode corresponds to slower local temporal evolution. The Time-Monad
Field is proposed as the microscopic foundation of this state quantity. The conceptual hierarchy is

Time-Monad Field —— Time Mode —— Local Temporal Evolution 4)

Previous work distinguished the Time Mode as a local physical state quantity from observed and accumulated temporal
relations and identified the quantitative relation between these quantities as an unresolved problem [10]. The present
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study addresses that limitation without modifying the conservation principle itself. It introduces a separate calibration
scale intended to map local Time-Mode allocation to an observable clock-rate ratio.

Physical Allocation and Temporal Calibration

For clarity, this paper distinguishes two levels of normalization:

e Physical Four-Mode Allocation: T + S + D + M = 100 describes how the conserved energy of a local physical
system is distributed among the four modes.

e Temporal-Progression Calibration: O _is a normalized index used only to express the local clock-rate scale
relative to a selected reference state.

These two normalizations serve different purposes. In particular, ©, = 100 does not imply T = 100 in Eqg. (3), and
therefore does not require S=D =M = 0.

Let T . > 0 denote the local Time-Mode allocation associated with the chosen reference clock condition. The normalized
temporal-progression index is defined by

Tiocal
Or = 100——. 5
Thef ( )
Thus, ©; = 100 means T, = T, not that the local system contains only Time-Mode energy.

Photon as the Ideal Reference State

The central hypothesis of this work is that the photon represents an ideal reference state within the Four-Mode Theory.
This is introduced as a theoretical postulate motivated by known photon properties, not as an experimentally established
decomposition of photon energy.

First, photons possess zero rest mass. Within the proposed mapping, this motivates
M, = 0. (6)
Second, the proper-time interval along an ideal null worldline vanishes. Within the Four-Mode mapping, this motivates
T =0. 7
Third, photons propagate in vacuum at the invariant speed of light. Because an ideal photon has zero rest mass, follows
a null worldline with vanishing proper-time interval, and propagates at the invariant speed c, it is the simplest known
physical system that approaches an extreme limiting configuration in the normalized Four-Mode description.
Photon Reference Postulate
An ideal photon represents the limiting state of the normalized Four-Mode system in which the conserved allocation is
expressed entirely as the Dynamic Mode. Accordingly,

D, = 100. (8)

The assignment of the full normalized allocation to the Dynamic Mode is a defining postulate of the model rather than
an empirical decomposition of photon energy.

The remaining question concerns the Space Mode. Because photons propagate through vacuum without a material
medium, this work adopts, as a first-order idealization,

Sy = 0. 9)
This approximation does not assert that the photon is independent of spacetime geometry or vacuum structure. It
means only that no separate photon-internal Space-Mode allocation is included in the minimal reference model. A future
extension may permit a finite correction Sy = gy with |ey| « 100.
The ideal reference allocation is therefore

(T,S,D,M,) = (0,0,100,0). (10)
The photon is not assumed to generate time. Its role is that of a calibration reference: the

Time-Monad Field remains the proposed microscopic origin of the Time Mode, whereas the invariant photon allocation
supplies the denominator of the normalized temporal-rate mapping.
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Photon-Referenced Temporal Progression
The Photon Reference Postulate provides the basis for defining the local rate of temporal progression. Using the distinct
temporal-progression index introduced in Eq. (5), the proposed dimensionless rate is

Or
Ry = —. 11
‘=D, (11)
Under Dv = 100,
Or
= . 12
R =150 (12)
Substituting Eq. (5) gives
CZjlocal
R; = . 13
! Tref ( )

This is a proposed constitutive mapping. It does not follow merely from arithmetic normalization; its physical content
is the hypothesis that the local temporal progression rate is proportional to the local Time-Mode allocation relative to a

defined reference allocation.
Physical Allocation Temporal Calibration Photon Reference
T+S+ D+ M=100 Op = 1007—10C3]/Tr0f D’Y =100

Microscopic Origin
Time-Monad Field

‘\ //

Physical Four-Mode allocation and the normalized temporal-progression scale are distinct.
The field is inferred indirectly from clock-rate measurements.

Observable Rate
Rt = @T/Dﬂ,

Figure 1: Conceptual Framework Connecting the Time-Monad Field, Physical Four-Mode Allocation, the
Distinct Temporal-Progression Calibration Scale, the Ideal Photon Reference, and an Observable Clock
Rate. The Return Arrow Indicates Indirect Inference rather than Direct Detection of the Time-Monad
Field

Reference and Limiting Cases

When O, = 100, Eq. (13) gives R, = 1, the reference progression rate. Equivalently, this is the condition T__ = T . It
does not mean that the physical allocation in Eq. (3) is (T,S,D,M) = (100,0,0,0).

If ©, = 40, then R, = 0.4, corresponding to a local progression rate equal to forty percent of the reference. Equivalently,
Tioen = 04T . If ©,= 0, then R = 0, interpreted within this model as a limiting state of temporal arrest.

These examples describe rates relative to a chosen reference. An observer whose entire local physical system evolves
with the same Rt would not necessarily experience a subjective slowing; the difference becomes operationally meaningful
through comparison with another clock or physical system.

Connection with the Conservation Law
From Eq. (3),
T =100-S-D-M. (14)

local

Substitution into Eq. (13) gives

_100-S-D-M

1
Rt Tref ( 5)
Correspondingly, the calibrated temporal index is
100-S—-D—-M
©r =100 . (16)

Tref

These equations replace the earlier ambiguous expression in which the physical Time-Mode allocation and the temporal-
progression calibration scale were both represented by the same numerical range. The revised formulation preserves
the conservation law while making explicit that a reference clock rate of unity does not require the disappearance of the
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Space, Dynamic, and Matter Modes.

The physical reference allocation T . must be specified for each operational comparison. For example, it may represent
the Time-Mode allocation associated with a conventional reference clock under stated kinematic and gravitational
conditions. This paper does not yet provide an independent operational procedure for determining T , S, D, and M in

every physical system; those definitions remain necessary for future quantitative development.
The extended conceptual sequence is:

Time-Monad Field — T, — ©,; — Photon Reference — R, — Observable Clock Rate (17)

local

Ideal Photon Reference State (First-Order Approximation)

_ 100
x> 100 - .
g 80| |
=
(@)
S 60| .
<
T 40| |
=
£ a0l :
@)
~ 0 0 0
0 T 1 I T
T S D M

Figure 2: Postulated Normalized Allocation of the Ideal Photon. The Space-Mode Value is a First-Order
Approximation and may be Replaced by a Small Finite Correction in a More Complete Model

(T,S,D,M) = (0, 0, 100, 0).

Relation to Relativistic Time Dilation
The temporal progression model is intended as an interpretative extension of relativistic physics, not as a replacement
for Special or General Relativity. The central phenomenological correspondence is

dr
~ — 1
Rt dta ( 8)

where T denotes proper time and t denotes the chosen coordinate time. The approximation sign is essential: this
correspondence has not been derived from the Four-Mode transformation equations.

Lorentz Factor
For inertial motion in Special Relativity,

dr V2

The proposed phenomenological correspondence is therefore

T
local ~ 1— % (20)
Tref c

This equation does not derive the Lorentz factor. It assigns a Four-Mode interpretation to the measured rate: the
relativistic factor is read as the remaining local Time-Mode allocation relative to a specified reference condition.
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Physical Conservation 7 + S + D +4 = 100

Local Time-Mode Allocation 7, =100 -5 - D -M

local

Phenomenological Correspondence R, = d /d, (not a derivation)

E
[
( Reference Calibration © = 1007, /7 .
[
[
[

J
)
)
Photon-Referenced Rate R, = ©, /Dy = 7 /7., }
J
)

Special Relativity R, ~ \/ 1-%

[ Static Gravitational Field R, = V1—2GM/(rc?) }

Figure 3: Relation Between Physical Four-Mode Allocation, the Distinct Temporal-Progression Calibration
Scale, the Photon-Referenced Rate, and Established Relativistic Clock-Rate Formulas. All Correspondences
Shown are Phenomenological and are not Derivations of Special or General Relativity

The normalized calibration scale does not imply that the other physical modes vanish when the reference rate equals
one.

Gravitational Time Dilation
For a static clock outside a spherical nonrotating mass, the Schwarzschild expression is

dr / 2G M
E == ]. - TC2 . (21)

The corresponding Four-Mode interpretation is

Tlocal 2GM
~/1— . 22
Tref V rc? (22)

In this phenomenological reading, stronger gravitational conditions correspond to a smaller local Time-Mode allocation
relative to the selected reference condition. The experimentally established geometrical account of General Relativity
remains unchanged; the Four-Mode formulation proposes an additional redistribution-based interpretation.

Consistency with Precision Timing

Relativistic clock corrections are indispensable in GPS, where gravitational and motional frequency shifts must both be
included [11]. Optical-clock experiments have measured relativistic frequency differences at laboratory height scales
[12]. These observations do not independently verify the Time-Monad Field, because the model has been matched
phenomenologically to established relativistic formulas. They show only that the photon-referenced mapping can be
made compatible with verified clock-rate behavior.

Indirect Observation of the Time-Monad Field

Observational Pathway

A principal challenge of the Four-Mode Theory is the absence of a direct detector for the

Time-Monad Field. The present proposal is that direct detection may not be necessary. If the chain in Figure. 1 is
physically valid, the local state of the field may be inferred indirectly from a measured clock rate, subject to the photon-
reference postulate, the calibration relation, and the phenomenological mapping.

This is analogous in structure, though not in evidential status, to other cases in physics where an unobserved entity is
inferred through its effects. The critical difference is that the present theory has not yet established a unique signature
attributable only to the Time-Monad Field. Therefore, the phrase indirect observation denotes a proposed observational
framework, not a completed empirical detection.

Two Inference Directions

The framework suggests two complementary inference paths.

e Forward Prediction: Four-Mode dynamical equations determine S, D, and M, and hence T,
specified T, these quantities determine ©, and R,, which predict a clock-rate ratio.
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e Inverse Estimation: Measured clock-rate ratios provide an estimate of T, /T, If S, D, and M are also independently

modeled or measured, Eq. (15) provides a consistency relation for the local Four-Mode allocation.

Agreement between these paths would constitute an internal consistency test. Agreement with relativistic measurements
would establish compatibility, but not uniqueness, if relativistic formulas were used to define the mode mappings or the
reference allocation. Independent evidential force requires a Four-Mode prediction that is fixed before comparison and
differs from existing theories in a measurable regime.

Discussion

The principal contribution of this study is not a new relativistic equation. It is a proposed observational bridge between
the microscopic Time-Monad Field and experimentally measurable clock rates. Earlier Four-Mode formulations supplied
a conservation structure and a concept of internal temporal progression; the photon-reference formulation adds a
calibration postulate and a normalized temporal-rate mapping [2,10].

A necessary conceptual distinction is that the physical allocation equation T+S+D+M = 100 and the temporal-progression
index ©; are not interchangeable descriptions. The first concerns conserved energy allocation; the second concerns the
normalization of a clock-rate ratio. This distinction prevents the reference condition R, = 1 from being misread as a
physical state in which the Time Mode occupies the entire local allocation and all other modes vanish.

The approach has three conceptual advantages. First, it preserves the Four-Mode conservation principle. Second, it
distinguishes the proposed microscopic source of the Time Mode from the photon, which serves only as a reference.
Third, it permits established relativistic formulas to be retained as successful descriptions of observed clock rates while
assigning them a possible Four-Mode interpretation.

The framework also has substantial limitations. The association of zero rest mass with M_ = 0, null proper time with T, =
0, and invariant light propagation with D,=100isa postulated mapping, not a deduction from quantum electrodynamics
or relativity. The approximation S, = 0 is especially model-dependent. Moreover, the physical meaning and operational
measurement of T, S, D, and M remain to be specified rigorously.

The revised calibration introduces the additional reference quantity T .. This resolves the ambiguity between energy
allocation and clock-rate normalization, but it also makes explicit a task that was implicit in the previous version: the
reference Time-Mode allocation must be determined independently rather than fitted to the target clock-rate observation.
Without such an independent specification, the framework remains a parametrization rather than a predictive theory.

Compatibility Versus Independent Prediction

A further limitation concerns circularity. If T /T . is defined by setting it equal to an already known Lorentz or
gravitational factor, the theory reproduces relativity by construction. Such a result demonstrates compatibility, not
independent confirmation. Independent predictive support would require the Four-Mode equations to determine S, D,
M, and T . before the target clock-rate result is used, thereby yielding a genuinely prospective value of R.

Future research should therefore pursue four objectives: (1) derive local mode allocations from Four-Mode dynamics;
(2) establish rigorous dimensional and operational definitions for each mode; (3) define the reference allocation Tref
independently of the target observation; and (4) identify a measurable regime in which Four-Mode dynamics predicts
a deviation from, or an additional relation beyond, the established relativistic description. Possible candidates include
history-dependent effects of acceleration or curvature, but any such proposal must be quantified and confronted with
existing high-precision constraints.

Conclusion
This study has proposed a photon-referenced observational framework for the Time-Monad Field in the Four-Mode
Theory. An ideal photon is postulated to occupy the normalized limiting allocation

(T,,S,D,M,) = (0,0,100,0), (23)

with S = 0 understood as a first-order idealization. The invariant reference value D, = 100 is then used together with
the distinct temporal-progression index

Ti
Or = 100l (24)
Tref
to define
@T Eocal
R, = — = . 25
‘ D'y Tref ( )
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Combined with normalized Four-Mode conservation, this yields

_100-S—-D-M

Ry
Tref

(26)

The reference condition R, = 1 therefore means T
= (100,0,0,0).

T .; it does not imply that the local physical system has (T,S,D,M)

local — ref!

The proposed phenomenological correspondence R, ~ dt/d, allows relativistic clock rates to be interpreted as observable
manifestations of local Time-Mode allocation relative to a reference condition. This interpretation is compatible with
Special and General Relativity at the level of the adopted correspondence, but it is not a derivation of their formulas and
does not independently verify the Time-Monad Field.

The principal contribution of this work is therefore not the proposal of a new relativistic formula, but the establishment
of a candidate observational bridge connecting the Time-Monad Field, local physical Four-Mode allocation, a distinct
temporal-progression calibration scale, a photon-defined reference, and measurable clock rates. The next decisive step
is to derive the mode allocations and the reference allocation independently from Four-Mode dynamics and obtain a
falsifiable prediction that is not built into the framework through prior relativistic formulas.
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