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Abstract

In a previous study, the Four-Mode Theory proposed that the age difference in the twin

paradox originates from differences in the history of Time-Mode redistribution rather than

from symmetric inertial relative motion itself. However, the previous work intentionally left

unresolved whether a locally redistributed Time Mode remains asymmetric after dynamical

processes cease or gradually returns to its reference state.

The present supplementary note proposes the Symmetric Recovery Principle, accord-

ing to which redistribution of the Time Mode occurs only while local dynamical processes such

as acceleration, deceleration, gravitational interaction, or continuous changes in trajectory

are active. Once these processes cease and the system returns to ideal symmetric inertial

motion, the redistributed portion of the Time Mode is hypothesized to be gradually restored,

allowing the local Time Mode to recover toward its reference state.

Within this interpretation, the age difference observed in the twin paradox is understood

as the accumulated consequence of temporary reductions in the locally available Time Mode

during periods of dynamical redistribution rather than as a permanent asymmetry persisting

throughout subsequent inertial motion. In contrast, continuously curved motion, such as

orbital motion or circular trajectories, may maintain a prolonged redistribution state because

dynamical interaction remains continuously present.

This supplementary interpretation preserves the conceptual framework of the previous

Four-Mode interpretation while providing a clearer description of the recovery process

following local dynamical redistribution. The proposal remains qualitative and requires future

quantitative formulation through constitutive laws and field equations.
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1 Introduction

The Four-Mode Theory proposes that physical time should be interpreted through several

complementary concepts rather than as a single undifferentiated quantity. In previous studies,

six fundamental concepts were introduced: the Time Mode, Internal Time, Accumulated Internal

Time, the Time-rate Factor, Observed Time, and Accumulated Observed Time. Within this

framework, relativistic phenomena are interpreted not only through observable temporal relations

between physical systems but also through the internal temporal evolution occurring within each

system.
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A previous study applied this conceptual framework to Special Relativity while preserving its

established mathematical formalism and experimentally verified predictions [1]. In particular,

the age difference observed in the twin paradox was interpreted as arising from differences in

the history of Time-Mode redistribution rather than from symmetric inertial relative motion

itself [2]. Acceleration, gravitational interaction, continuous changes in trajectory, and other

dynamical processes were proposed as possible mechanisms through which a portion of the Time

Mode may be redistributed into the Dynamics Mode.

However, one conceptual issue was intentionally left unresolved. Although the previous

interpretation proposed that Time-Mode redistribution could produce differences in Accumulated

Internal Time, it did not specify whether the redistributed state should persist after local

dynamical processes have ceased or whether the Time Mode should gradually recover once the

system returns to ideal symmetric inertial motion.

The purpose of the present supplementary note is to address this specific conceptual question.

It proposes a Symmetric Recovery Principle, according to which the Time Mode is hypothesized

to recover progressively toward its reference state after local dynamical redistribution has ended

and the physical system has returned to symmetric inertial motion. Within this interpretation,

the temporary reduction of the Time Mode is regarded as a transient state associated with local

dynamical activity rather than as a permanent modification of the system.

The present work should therefore be understood as a conceptual supplement to the previous

Four-Mode interpretation of Special Relativity. It neither modifies the mathematical structure

of Special Relativity nor introduces quantitative field equations governing the recovery process.

Instead, it aims to provide a more explicit conceptual description of how local Time-Mode

redistribution may evolve before, during, and after dynamical interactions. Quantitative consti-

tutive laws, field equations, and experimentally testable predictions remain subjects for future

investigation.

2 The Unresolved Question of Time-Mode Recovery

In the previous Four-Mode interpretation of Special Relativity, acceleration, gravitational interac-

tion, continuous changes in trajectory, and other dynamical processes were proposed as possible

mechanisms capable of redistributing a portion of the Time Mode into the Dynamics Mode,

Et → Ed. (1)

Within that interpretation, a reduction in the locally available Time Mode was hypothesized

to reduce the progression rate of Internal Time, thereby producing differences in Accumulated

Internal Time between systems that experienced different dynamical histories.

However, the previous work intentionally did not specify the subsequent evolution of the

redistributed Time Mode. In particular, it remained unclear whether a locally reduced Time

Mode should continue to exist after the dynamical process has ended or whether it should

gradually return to its reference state once the system resumes ideal symmetric inertial motion.

These alternatives may be summarized conceptually as follows.

Persistent Redistribution Hypothesis

Once Time-Mode redistribution has occurred, the redistributed state continues to exist during the

subsequent inertial motion. Under this interpretation, two observers may remain in symmetric

inertial motion while possessing different local Time-Mode states resulting from their different

physical histories.
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Symmetric Recovery Hypothesis

Time-Mode redistribution is regarded as a transient consequence of ongoing local dynamical

activity. When the dynamical interaction ceases and the physical system returns to ideal

symmetric inertial motion, the redistributed portion of the Time Mode is hypothesized to recover

progressively toward its original reference state.

The previous paper intentionally refrained from selecting between these two possibilities

because no constitutive law governing the redistribution and recovery process had yet been

formulated.

A later generalization of Time-Mode redistribution introduced cumulative local dynamical

changes as an effective description of redistribution history and explicitly allowed the possibility

that dynamical allocation may be returned to the Time Mode [3]. The present supplementary

note adopts the second interpretation as a working hypothesis. This choice is motivated primarily

by conceptual simplicity and by the view that ideal symmetric inertial motion should correspond

to an equally symmetric local distribution of the Time Mode. If no local dynamical interaction

remains, there is no specified mechanism within the present framework that would continuously

maintain a transfer from the Time Mode into the Dynamics Mode. It is therefore conceptually

natural, within the present hypothesis, to associate symmetric inertial motion with recovery

toward symmetric local equilibrium, while temporary asymmetry is associated with active

dynamical redistribution.

It should be emphasized that this proposal remains conceptual. No quantitative recovery

equation or constitutive law is introduced here, and the proposed recovery process should

therefore be regarded as a hypothesis intended to clarify the conceptual structure of the Four-

Mode interpretation rather than as an established physical result.

3 The Symmetric Recovery Principle

The present supplementary note proposes the Symmetric Recovery Principle as a conceptual

hypothesis concerning the evolution of the Time Mode following local dynamical redistribution.

Within the Four-Mode Theory, redistribution of the Time Mode is regarded as a consequence

of active dynamical processes, including acceleration, gravitational interaction, continuous changes

in trajectory, and other forms of local dynamical activity. During such processes, a portion of

the Time Mode is hypothesized to be redistributed into the Dynamics Mode,

Et → Ed. (2)

As a consequence, the locally available Time Mode is temporarily reduced, and the progression

rate of Internal Time is correspondingly interpreted as becoming slower.

The present hypothesis assumes that this redistribution does not represent a permanent

alteration of the physical system. Instead, the redistributed Time Mode is regarded as a transient

dynamical state associated with the existence of local dynamical interaction.

When the dynamical process gradually weakens and eventually ceases, redistribution into

the Dynamics Mode is likewise assumed to diminish. The portion of the Time Mode that had

previously been redistributed is then hypothesized to return progressively toward its original

local distribution,

Ed → Et. (3)

Accordingly, once the physical system has returned to ideal symmetric inertial motion, the
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local Time Mode is hypothesized to recover toward its reference state.

Under this interpretation, ideal symmetric inertial motion itself is not regarded as a mechanism

capable of maintaining an asymmetric distribution of the Time Mode. Rather, local asymmetry

exists only while dynamical redistribution is actively taking place. Consequently, symmetric

inertial motion corresponds to a symmetric local Time-Mode state, whereas dynamical processes

produce only temporary departures from that equilibrium.

This principle should be understood as a conceptual hypothesis rather than a derived physical

law. The Four-Mode Theory does not yet provide constitutive equations governing either

the redistribution process or the recovery process. Consequently, the recovery proposed here

remains qualitative and phenomenological until an appropriate mathematical formulation becomes

available.

The Symmetric Recovery Principle therefore serves primarily as a conceptual clarification of

the Four-Mode interpretation. It provides a physically intuitive description of how temporary

reductions in the Time Mode may arise during local dynamical interactions while allowing

symmetric inertial motion to remain a physically symmetric state once those interactions have

ceased.

4 A Valley Model of Time-Mode Redistribution

The Symmetric Recovery Principle may be illustrated conceptually by considering the temporal

evolution of the local Time Mode during and after a finite dynamical event.

Before the onset of local dynamical interaction, the physical system is assumed to remain

in an ideal symmetric inertial state. Under this condition, the local distribution of the Time

Mode is regarded as being in equilibrium, and the progression of Internal Time proceeds at its

reference rate.

When local dynamical activity begins—for example, during acceleration, deceleration, grav-

itational interaction, or continuous changes in trajectory—a portion of the Time Mode is

hypothesized to be redistributed into the Dynamics Mode. Rather than occurring instanta-

neously, this redistribution is assumed to proceed progressively throughout the duration of the

dynamical process.

Consequently, the locally available Time Mode decreases continuously while the redistribution

process remains active. The progression rate of Internal Time is therefore interpreted as decreasing

continuously rather than undergoing a discontinuous change.

As the dynamical interaction weakens, the redistribution into the Dynamics Mode is likewise

assumed to diminish. At the same time, the redistributed portion of the Time Mode is hypothe-

sized to be progressively restored. When the dynamical interaction has completely ceased, the

local Time Mode is assumed to have recovered toward its reference equilibrium.

The overall evolution of the Time Mode may therefore be represented qualitatively as a

valley-shaped profile,

Eref
t → Emin

t → Eref
t . (4)

Within this interpretation, the reduction of the Time Mode should not be regarded as a

permanent state but as a transient deviation from equilibrium produced by local dynamical

activity.

It is important to distinguish the instantaneous state of the Time Mode from the accumulated

history of Internal Time. The temporary reduction of the Time Mode represents an instantaneous

local state, whereas the age difference observed between physical systems results from the
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time-integrated history of that evolving state. Consequently, two systems may exhibit the same

minimum Time-Mode value while producing different accumulated differences in Internal Time if

the duration of redistribution differs.

A qualitative representation of this accumulated effect may be written as

∆Tint ∝
∫ (

Eref
t − Et(t)

)
dt, (5)

where Eq. (5) is intended only as a conceptual proportionality rather than as a derived

constitutive law.

Accordingly, brief dynamical events may produce only small differences in Accumulated

Internal Time, whereas prolonged dynamical activity may lead to substantially larger accumulated

differences, even if the instantaneous reduction of the Time Mode remains comparatively modest.
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Figure 1: Conceptual valley model of temporary Time-Mode redistribution. During local
dynamical interaction, a portion of the Time Mode is temporarily redistributed into the Dynamics
Mode. After the dynamical interaction ceases, the redistributed Time Mode is hypothesized to
recover progressively toward its reference equilibrium.

The valley model is intended only as a qualitative conceptual representation. The present

work does not derive a quantitative function describing the temporal evolution of the Time

Mode, nor does it specify the constitutive equations governing redistribution and recovery. Such

mathematical formulation remains a subject for future investigation.

5 Applications

5.1 Twin Paradox

The Symmetric Recovery Principle provides a revised conceptual interpretation of the twin

paradox within the Four-Mode Theory.

In the conventional thought experiment, one twin remains on Earth while the other travels

at relativistic speed before eventually returning. Previous studies in the Four-Mode Theory

interpreted the observed age difference as resulting from differences in the history of Time-Mode

redistribution rather than from symmetric inertial motion itself [2].
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The present supplementary interpretation further proposes that redistribution of the Time

Mode occurs only during periods of active local dynamical interaction. Consequently, acceleration,

deceleration, turnaround, gravitational interaction, and similar dynamical processes are regarded

as the primary intervals during which the locally available Time Mode is temporarily reduced.

Once each of these dynamical processes has ended and the spacecraft resumes ideal uniform

inertial motion, the local redistribution is hypothesized to diminish progressively, allowing the

Time Mode to recover toward its reference equilibrium. Under this interpretation, both the Earth

and the spacecraft are again regarded as occupying symmetric inertial states with respect to

their local Time-Mode distribution.

Accordingly, the age difference observed when the twins reunite is interpreted as the accu-

mulated consequence of temporary reductions in the locally available Time Mode experienced

during the finite intervals of dynamical redistribution. The subsequent inertial phases themselves

are not assumed to preserve an asymmetric local Time-Mode state.

5.2 Continuous Curved Motion

The present interpretation also provides a conceptual distinction between ordinary inertial motion

and continuously curved motion.

In continuously curved trajectories, such as orbital motion, circular motion, or storage-ring

motion, local dynamical interaction does not terminate but continues throughout the trajectory.

Under the present hypothesis, redistribution of the Time Mode may therefore remain continuously

active, preventing complete recovery toward the reference equilibrium.

Consequently, even when the instantaneous reduction of the Time Mode is relatively small,

the prolonged duration of continuous redistribution may produce a substantial accumulated

difference in Internal Time.

This distinction is conceptually relevant to systems such as GPS satellites and circular

storage-ring experiments, where continuous changes in direction or orbital dynamics persist over

extended intervals [4, 5]. In the Four-Mode framework, such systems are treated as prolonged

dynamical environments rather than as finite acceleration events followed by ideal inertial motion.

Conceptually, this interpretation suggests that the accumulated reduction in Internal Time

depends not only on the magnitude of local Time-Mode reduction but also on the duration

over which the redistribution remains active. Continuous curved motion therefore represents

a fundamentally different physical situation from finite acceleration followed by ideal inertial

motion.

It should be emphasized that this distinction remains qualitative. The present work does not

derive a quantitative criterion determining the onset, persistence, or recovery rate of Time-Mode

redistribution. Such constitutive relations remain subjects for future theoretical development.

6 Discussion

The Symmetric Recovery Principle proposed in this supplementary note is intended as a conceptual

extension of the previous Four-Mode interpretation of Special Relativity rather than as a

replacement for its mathematical framework.

The principal objective of the present work is to clarify an issue that was intentionally left

unresolved in earlier studies: namely, whether a locally redistributed Time Mode should remain

asymmetric after local dynamical interaction has ceased or whether it should gradually recover

once the physical system returns to ideal symmetric inertial motion.
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The present work adopts the latter interpretation as a working hypothesis. Under this view,

local asymmetry of the Time Mode is regarded as a transient consequence of ongoing dynamical

interaction rather than as a permanent characteristic of inertial motion itself. Consequently,

symmetric inertial motion is interpreted as corresponding to a locally symmetric distribution of

the Time Mode.

This interpretation provides a conceptually simple description of the twin paradox. The

observed age difference is attributed to the accumulated history of temporary Time-Mode

redistribution occurring during finite periods of dynamical interaction, while the subsequent

inertial motion itself is not assumed to maintain an asymmetric Time-Mode state.

The proposed interpretation also establishes a conceptual distinction between finite dynamical

events and continuously maintained dynamical states. Continuous curved motion, orbital motion,

and similar systems may remain in a prolonged redistribution state because local dynamical

interaction persists throughout the motion. This distinction may provide a unified qualitative

framework for interpreting various relativistic time phenomena within the Four-Mode Theory.

The Time Mode itself is treated here as a state quantity, whereas Accumulated Internal Time is

treated as a history-dependent quantity. This distinction is essential: the instantaneous reduction

of the Time Mode characterizes a local state, while the accumulated temporal consequence

depends on the duration and evolution of that state, as represented conceptually by Eq. (5).

Nevertheless, the present proposal remains entirely qualitative. The Four-Mode Theory does

not yet possess constitutive laws describing the redistribution and recovery of the Time Mode, nor

does it provide field equations governing their temporal evolution. Consequently, the Symmetric

Recovery Principle should presently be regarded as a phenomenological hypothesis rather than a

mathematically established physical law.

Furthermore, the present work does not claim quantitative agreement with all predictions

of conventional Special Relativity. The extent to which the proposed recovery process can

reproduce experimentally observed relativistic time differences remains an open question. Future

studies must establish quantitative constitutive equations and compare their predictions with

experimental observations, including relativistic clock experiments, orbital systems, and high-

energy particle phenomena.

Accordingly, the principal contribution of the present supplementary note is not the introduc-

tion of a completed physical theory but the clarification of the conceptual structure of Time-Mode

redistribution and recovery within the Four-Mode framework. It is expected that this clarification

will provide a more coherent foundation for future mathematical development and experimental

investigation.

7 Conclusion

The present supplementary note has proposed the Symmetric Recovery Principle as a conceptual

extension of the Four-Mode interpretation of Special Relativity.

Previous studies interpreted the age difference in the twin paradox as originating from

differences in the history of Time-Mode redistribution produced by local dynamical processes.

However, the evolution of the redistributed Time Mode after those dynamical processes had

ceased was intentionally left unspecified.

The present work proposes, as a working hypothesis, that redistribution of the Time Mode is

a transient phenomenon associated with active local dynamical interaction. When acceleration,

deceleration, gravitational interaction, or other local dynamical processes terminate and the

system returns to ideal symmetric inertial motion, the redistributed portion of the Time Mode is
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hypothesized to recover progressively toward its reference state.

Within this interpretation, the age difference observed in the twin paradox is understood as

the accumulated consequence of temporary reductions in the locally available Time Mode during

finite periods of dynamical redistribution rather than as the result of a permanent asymmetry

maintained throughout subsequent inertial motion.

The present work also distinguishes finite dynamical events from continuously maintained

dynamical states. Continuous curved motion, such as orbital or circular motion, may sustain

Time-Mode redistribution because local dynamical interaction remains continuously active,

whereas ideal inertial motion is interpreted as corresponding to a symmetric equilibrium of the

local Time Mode.

The proposed interpretation remains qualitative and phenomenological. No constitutive law,

recovery equation, or field equation governing the redistribution process has yet been established.

Accordingly, the Symmetric Recovery Principle should be regarded as a conceptual hypothesis

intended to clarify the internal consistency of the Four-Mode interpretation rather than as a

completed physical theory.

Future work should focus on deriving quantitative constitutive relations, establishing field

equations for Time-Mode redistribution and recovery, and comparing their predictions with

relativistic experiments involving high-speed clocks, orbital systems, particle accelerators, and

other dynamical environments.

Although qualitative in nature, the Symmetric Recovery Principle provides a conceptually

consistent framework for interpreting transient Time-Mode redistribution and its accumulated

consequences within the Four-Mode Theory.

A Conceptual Comparison Between the Persistent Redistribu-

tion Hypothesis and the Symmetric Recovery Principle

The previous Four-Mode interpretation intentionally left unresolved the post-redistribution

evolution of the Time Mode. Consequently, two conceptual possibilities may be considered.

A.1 Persistent Redistribution Hypothesis

Under this interpretation, redistribution of the Time Mode continues to exist even after local

dynamical interaction has ceased.

Conceptually,

50 → 48 → 45 → 40 → 40 → 40.

The local Time Mode remains asymmetric during the subsequent inertial motion.

Consequently,

• symmetric inertial motion is accompanied by asymmetric local Time-Mode states;

• the accumulated difference in Internal Time continues to reflect this persistent asymmetry;

• inertial motion itself effectively preserves the redistributed state.

Although this interpretation is conceptually possible, it requires the assumption that local

asymmetry survives even in the absence of active dynamical interaction.
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A.2 Symmetric Recovery Principle

The present supplementary note adopts a different working hypothesis.

Redistribution of the Time Mode is regarded as a transient phenomenon associated with

active local dynamical processes.

Conceptually,

50 → 48 → 45 → 40 → 45 → 48 → 50.

When local dynamical interaction terminates and the physical system returns to ideal

symmetric inertial motion, the redistributed portion of the Time Mode is hypothesized to recover

progressively toward its reference equilibrium.

Accordingly,

• ideal inertial motion corresponds to a symmetric local Time-Mode distribution;

• temporary Time-Mode reduction exists only while dynamical redistribution is active;

• accumulated differences in Internal Time arise from the finite duration of the redistribution

process rather than from a permanently asymmetric inertial state.

This interpretation is adopted throughout the present supplementary note because it provides

a conceptually simpler and physically more symmetric description of inertial motion while

preserving the role of local dynamical history in generating accumulated differences in Internal

Time.

A.3 Summary

Persistent Redistribution Symmetric Recovery

50 → 48 → 45 → 40 → 40 → 40 50 → 48 → 45 → 40 → 45 → 48 → 50

Redistribution persists during inertial motion Redistribution gradually disappears after dy-
namical interaction

Local Time Mode remains asymmetric Local Time Mode returns toward symmetric
equilibrium

Inertial motion preserves asymmetry Inertial motion restores symmetry

Age difference reflects persistent asymmetry Age difference reflects accumulated redistribu-
tion history

Table 1: Conceptual comparison between the Persistent Redistribution Hypothesis and the
Symmetric Recovery Principle.

The present work adopts the second interpretation as a conceptual working hypothesis while

recognizing that future constitutive laws and field equations will ultimately determine which

description is physically realized.
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Figure 2: Conceptual comparison between the Persistent Redistribution Hypothesis and the
Symmetric Recovery Principle. The present supplementary note adopts the Symmetric Recovery
Principle as a working hypothesis.
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