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Section 2. Time as Entropic Evolution in CUWF

Having identified the conceptual crisis of time in classical mechanics, relativity, and quantum theory,
we now turn to the central task of this paper: reconstructing the notion of time from the foundational

principles of CUWF.

The purpose of this section is to establish a complete and self-consistent definition of time without
assuming a temporal axis, a background parameter, or a pre-given spacetime geometry. In CUWF,
time will instead be derived from more primitive structures: entropic geometry, collapse dynamics, and

the irreversible reconfiguration of degrees of freedom.

The question is therefore no longer how systems evolve in time, but under what structural and entropic
conditions time itself comes into existence. Sections 2.1-2.5 answer that question step by step by
explaining how time accumulates, where it exists, where it does not, why it is generated, and under

which conditions it vanishes altogether.

2.1 Time Defined as Entropic Displacement
In CUWF, time does not originate from geometry, motion, or the existence of a temporal axis. It arises

from something more primitive: the differential reconfiguration of the universe’s entropic landscape.

The core claim is simple. Time is the measure of how far a system has moved along an entropic
gradient within configuration space. This motion is not a motion in time. It is the motion that later

becomes interpretable as time.

CUWEF therefore introduces the emergent relation:
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at = fIVR_Exl) oA

Here A is a path parameter in configuration space rather than a temporal parameter, R_E(x) is the
entropic geometry over the space of possible wave configurations, "VR_E" is the norm of the entropic
gradient, and dT is the emergent time increment accumulated as the system reconfigures by an

infinitesimal amount dA.

Under this definition, steep entropic gradients produce rapid accumulation of time, shallow gradients
produce slow accumulation of time, and zero gradient produces no time at all, even if restructuring
persists elsewhere in the universe. CUWF thus inverts the mainstream assumption. Change produces

time; time does not produce change.

CUWEF identifies entropic displacement as the correct foundation for three reasons. First, all collapse
events require entropic descent. A collapse U — U"is a reduction of degrees of freedom in which the
system resolves uncertainty by moving toward a locally stable region of the entropic landscape. Each

move has an entropic distance, and the accumulation of those distances is what is interpreted as time.

Second, entropic gradients already provide a common structure underlying both quantum and
gravitational behavior. Quantum systems evolve by collapse sequences and entanglement constraints;
relativistic systems evolve through curvature-driven deformation. These appear different largely
because they are tracked using incompatible concepts of time. CUWF instead identifies entropic

geometry as the common driver of reconfiguration.

Third, time must vanish whenever entropic gradients vanish. Zero-gradient surfaces, ultra-flat entropic
domains, and high-gradient domains naturally correspond to stopped time, slow time, and accelerated

time, respectively, without requiring a spacetime metric at the fundamental level.
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Traditional Physics CUWF
Time is a primitive parameter or coordinate. Time is derived, not assumed.
Change is described as a function of time. Time is the result of change.
Zero time increment is impossible unless Zero time increment occurs whenever entropy
motion stops. gradients vanish, even if restructuring

continues.

Time dilation requires geometric curvature. Time dilation arises from entropic curvature.

Temporal order defines causality. Entropic structure defines causality; temporal

order emerges later.

A more intuitive picture is to imagine the universe as a multidimensional landscape of entropic height.
A system moves through this landscape as its degrees of freedom collapse, merge, simplify, or
entangle. When the slope is steep, the system falls quickly and time accumulates rapidly. When the
slope is gentle, the system drifts slowly and time accumulates slowly. When the slope is flat, no

descent occurs and time does not accumulate at all.

Time is therefore not a dimension, not a background parameter, and not a universal clock. It is the
scalar accumulation of entropic displacement along a system'’s collapse trajectory. This definition

provides the backbone of the entire CUWF time theory.

© 2025 CHAYUT TECHASAMRAN 14



WV

% Paper A-7: CUWF Time Theory www.cuwfcosmos.com

2.2 Collapse Nodes as the Only Carriers of Time
Under CUWF, time does not exist as a background field or as a universal parameter applied uniformly
across reality. It is entirely local and structurally emergent. Time arises only where collapse occurs. The

universe as a whole does not keep time; collapse nodes do.

A collapse node is an event where the universe reduces degrees of freedom, resolves uncertainty, and
updates entanglement structure. Such nodes are discrete, information-bearing, and topologically

meaningful. They are the only places where the CUWF time parameter T can increase.
The principle may therefore be stated directly: if no collapse occurs, no time exists for that subsystem.

+ Time requires information update. Collapse reduces the space of possible configurations, increases
definiteness, propagates entanglement constraints, and generates irreversible entropic

restructuring. Without such an update, there is no meaningful before or after.

» Between collapses, the universe is not in time. Wave configurations may deform, entanglement
pathways may shift, and entropy may redistribute, but no experienced time accumulates. The

interval is physically real but temporally silent.

 Collapse nodes are the discrete ticks of time. Each subsystem experiences time only through the

number, magnitude, and weighting of the collapse events in which it participates.
If AC =0, then AT =0

This is one of the radical consequences of CUWF: motion, deformation, and global restructuring can
occur without producing time. At the wave layer, the universe is timeless. Time enters only when

collapse cuts the wave into localized outcomes.

Observers experience time because they are structured collapsed subsystems that store information

from repeated collapse events and compare those events in sequence. Time is therefore not
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something the universe possesses universally; it is something observers generate through their

participation in collapse structure.
Formally, for any subsystem S:
dT(S) # 0iff S undergoes a collapse event
at(s) = glAc, IVR_Ell, poF_s)

This cannot be reproduced straightforwardly in standard QM or GR, both of which treat time as a

background coordinate. CUWF instead rebuilds time from collapse topology.

2.3 Timelessness of Wave-Level Reality
In CUWF, the most fundamental layer of reality—the wave-level structure—does not exist in time at all.

Time is not hidden there, frozen there, or running at a different speed. It is absent.

This is a structural consequence of the CUWF definitions of collapse, entropy, and degrees of freedom.
At the wave level, the universe exists as a global configuration of modes, entanglement structures, and
entropic geometry. These may deform, interfere, resonate, or redistribute, but none of those processes

generate time unless collapse occurs.

CUWEF therefore draws a precise distinction: wave evolution is real, but it is not temporal. Time begins

only when collapse cuts the wave into localized outcomes.

* Wave-level reality consists of superposed configurations U and disturbance modes 6U, non-local

entanglement structures =, and entropic geometry R_E over configuration space.
At this level there are no discrete outcomes, no resolved facts, no observers, and no records.

» Most importantly, there is no ordering parameter distinguishing earlier from later.
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The wave level is timeless for three reasons. First, no collapse means no information update. Without
the resolution of uncertainty, before and after cannot be defined. Second, structural change does not
imply temporal change. Modes can interfere and amplitudes can redistribute, yet these remain
relations inside a timeless configuration space. Third, because no collapse ordering exists, all wave
configurations coexist in structural simultaneity. This is not simultaneity in time, but the absence of

temporal applicability altogether.

Wave-Level Reality Observed (Collapsed) Reality
Timeless Temporal
Continuous Discrete
Non-local Localized
Fully entangled Outcome-based
No outcomes Indexed by collapse events

If AC =0,thendT =0

This remains true regardless of wave deformation, entanglement complexity, or global entropy

redistribution. At the wave level, aU/aT is undefined because T is not a valid variable there.

This principle resolves many quantum paradoxes. Superposition is not many states over time; it is
many states without time. Entanglement does not violate relativistic limits because no signal

propagates temporally at the wave level. Collapse introduces time where none existed before.
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2.4 DOF-Change as the Generator of Time
In CUWF, time is not generated by motion, vibration, or the passage of an abstract parameter. It is

generated by something more specific: a change in the number of effective degrees of freedom (DOF).

Degrees of freedom in CUWF are not mere coordinates. They are the independent structural
possibilities available to a subsystem: unresolved superpositions, entanglement choices, alternative

wave configurations, and internal structural options.

A system with many DOF has many possible futures. A system with fewer DOF is more constrained,
more definite, and more classical. Time tracks the irreversible loss or restructuring of these

possibilities.

 Time requires irreversibility. Pure wave evolution is reversible in principle and therefore does not

define temporal direction.

* Collapse is DOF-reducing. It maps U with many DOF to U’ with fewer DOF by removing branches,

selecting constraints, and locking in correlations.
» The accumulation of DOF loss is what is measured as time.
dT & — d(N_eff)
dt = h(IVR_EIl, AN_eff)

If AN_eff < 0, time increases. If AN_eff = 0, no time is generated. This makes time a counting measure

of irreversible structural simplification rather than a geometric coordinate.

Wave motion alone is therefore insufficient to generate time. A system may undergo rich wave-level
activity with no reduction in effective degrees of freedom at all. In that case, change occurs but time

does not.
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This also explains the direction of time naturally. Because DOF-change is asymmetric—degrees of
freedom can be reduced irreversibly along collapse sequences—time acquires its arrow without
requiring an externally imposed temporal direction. The arrow of time is simply the direction of

decreasing effective degrees of freedom.

Different subsystems undergo different rates of DOF-change. Highly isolated quantum systems may
have AN_eff = 0 and therefore experience extremely slow time. Macroscopic decohering systems
may have strongly negative AN_eff and therefore experience rapid time. This locality of DOF-change
explains time dilation, desynchronization, and observer-specific temporal experience without

beginning from spacetime curvature.

2.5 Conditions for dT = 0 and Their Physical Meaning

Having established that time is generated by entropic displacement, carried only by collapse nodes,
absent at the wave level, and driven by irreversible DOF-change, CUWF now asks a decisive question:

under what physical conditions does time stop?

In this framework, the question is not metaphorical. It has a precise structural answer. Time stops

whenever the conditions required for its generation are absent.
At the generic level, emergent time obeys:
dT = h(IIVR_Ell, AN_eff, Ac)
Therefore, dT = 0 if and only if at least one of the following conditions holds:
. "VR_E" =0 (no entropic gradient)
. AN_eff =0 (no change in effective degrees of freedom)
« AC =0 (no collapse event)
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Each condition corresponds to a distinct physical regime.

Case |: Zero Entropic Gradient ("VR_E" =0)

If the entropic landscape is locally flat, the universe has no preferred direction of reconfiguration.
Collapse is entropically suppressed, restructuring is neutral, and no descent toward stability occurs.
Even if wave activity persists, there is no entropic drive to select outcomes. Time stops because

preference disappears, not because motion ceases.

Case II: No Change in Effective Degrees of Freedom (AN_eff = 0)

A system may undergo rich wave dynamics while preserving its effective degrees of freedom, as in
coherent superposition, isolated unitary evolution, or reversible interference. In such cases, change
occurs, but no time passes. This replaces the classical assumption that any change implies time with a

stricter CUWF criterion: only irreversible structural simplification produces time.

Case lIIl: Absence of Collapse Events (AC = 0)

Collapse is the only operation that converts potentiality into actuality. If no collapse occurs, uncertainty
is not resolved, information is not updated, and no definite outcome is recorded. This condition defines
wave-level reality, pre-measurement quantum domains, and silent intervals between collapses. The

universe continues to exist and restructure—but not in time.

Physical Regime VR Ell AN eff Ac dT
Wave-level reality | £ 0 0 0 0
Isolated quantum | low ~0 rare ~0
system
Macroscopic high K0 frequent >0
classical world
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Near black hole | — 0 —0 suppressed —0
horizon
Entropic stillness | 0 0 0 0
state

A crucial clarification follows. dT = 0 does not mean that nothing happens. Wave configurations may
still deform, entanglement structures may remain present, and restructuring may continue elsewhere.

What vanishes is temporal accumulation, not existence.

CUWEF therefore treats time as a conditional phenomenon. Time exists only if entropy gradients exist,
degrees of freedom are irreversibly reduced, and collapse events occur. Remove any one of these,

and time disappears.

Sections 2.1-2.5 have therefore replaced the classical notion of time with a precise and conditional
structure. In CUWF, time is no longer a universal background, a geometric coordinate, or an external
parameter governing change. Itis an emergent scalar generated through entropic displacement,
carried exclusively by collapse events, driven by irreversible DOF reduction, and absent whenever the

physical conditions for its generation are not met.

Time in CUWF is local, non-universal, and fundamentally contingent. Large portions of reality—most
importantly the wave-level substrate—exist without time, while temporal experience arises only within

specific structural regimes.

With this foundation in place, the next question can now be asked more sharply: how does this
conditional, collapse-generated notion of time give rise to the familiar experience of temporal flow and

continuity? The next section introduces the two-scale architecture of time in CUWF, distinguishing
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reality-time from observed-time and showing how the illusion of continuous temporal flow emerges from

an underlying sequence of discrete collapse events.
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