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Abstract

We propose temporal efficiency as a first principle, deriving special
relativity and a bridge to quantum mechanics from a conserved partition
of temporal drive. This framework explains photon propagation as perfect
coupling to the forward temporal gradient in the TSFT scalar potential ©.
Mass emerges as resistance to temporal advance, and the invariant speed
c as the signature of perfect efficiency. Predictions include GNSS clock
modulations, accelerator phase drifts, and lensing asymmetries, consistent
with prior TSFT empirical tests (3} [2)).

1 Motivation: the Unanswered Question

In conventional physics, the propagation of light is treated as axiomatic. Maxwell’s
equations describe how electromagnetic fields evolve once defined, and relativity
constrains their invariant speed, but neither framework explains why a mass-
less excitation propagates at all rather than remaining stationary or undefined
(4 [5).

Photons are not pushed by a medium, do not accelerate, and experience no
proper time. Yet they advance inexorably. This work proposes that photon
propagation is not caused by impulse or force, but by perfect coupling to an
underlying temporal gradient (8} ).

2 Postulate 1 — Temporal Partition Principle

We postulate that time is an active scalar field whose forward advance supplies a
conserved temporal drive. For any physical system, this drive partitions between
internal temporal evolution and external propagation.

Let the dimensionless efficiencies satisfy:



2 2
Mint + nprop =1

where:
® 7int € [0, 1] quantifies allocation to internal state evolution (proper time),
® Nprop € [0, 1] quantifies allocation to forward causal propagation.

This relation is not kinematic by definition; it is a conservation law on tem-
poral allocation (6 [7)).

3 Postulate 2 — Temporal Field Coupling

Let ©(z) denote the TSFT scalar time potential. Define a dimensionless tem-
poral coupling factor:

a(0) = @

which modulates the locally available temporal advance per coordinate in-
terval dt. The exponential form a(©) = e~® is motivated by TSFT’s temporal
flux conservation: © acts as a scalar potential that suppresses local temporal
advance multiplicatively, analogous to a barrier factor rather than a linear force
(). The exponential form is the minimal choice ensuring positivity, multiplica-
tive composability along worldlines, and a well-defined weak-field expansion.
We define:

o dr
Mint = 7a(@) g
1
lorer = (0) dt

where:
e d7 is proper time,
e d/ is spatial displacement in the chosen frame.

Substitution into the partition constraint yields:

() + (o) -

In the flat-field limit © — 0, this reduces to special relativity (4)).



4 Lemma 1 — Recovery of Special Relativity

For inertial motion in flat space:

Thus, time dilation emerges as a redistribution of temporal efficiency, not a
geometric deformation of spacetime (6} 2T).

5 Photon Limit and Perfect Temporal Efficiency

For a photon:
o dr =0,
e internal evolution vanishes,
e no temporal budget is spent on self-maintenance.

Therefore:

Thnt = 0 Tlprop = 1

This is the defining physical property of radiation.

Photons propagate because they couple with 100% efficiency to the forward
temporal gradient.

They are not accelerated, pushed, or driven by force. They are pulled
forward by time itself, following extremal paths of temporal advance (null
geodesics) without resistance.

Gravitational lensing, redshift, and horizon behavior arise because photons
trace gradients in ©(z); they do not oppose those gradients (15} [16).

6 Postulate 3 — Phase as Temporal Bookkeep-
ing

Physical observables are governed by accumulated phase. For massive systems:

1
gpzﬁ/m&dT

For radiation, phase accumulates along null propagation constrained by
O(x).

Stationary phase paths extremize temporal allocation subject to the parti-
tion constraint, yielding wave dynamics. In the nonrelativistic limit, this reduces
to the Schrédinger equation; in the null limit, to electromagnetic propagation.
The phase extremization reproduces wave equations, with & setting the granu-
larity of temporal phase bookkeeping (10} 11 [12]).



Measurement corresponds to enforced reallocation of temporal efficiency be-
tween propagation and internal degrees of freedom, inducing the appearance of
collapse via efficiency redistribution; no violation of unitarity is claimed (I3} [14).

7 Lemma 4 — Weak-Field Gravity

dr
Nint = — = &(0) = /goo ~1 - O

dt
This shows:
e gravitational time dilation is temporal efficiency suppression,

e photons (7, = 0) follow extremal temporal paths,

e lensing is gradient-following, not force-driven (I35} [16).

8 Predictions

Temporal efficiency varies with Earth—Sun distance and orbital velocity; predicts
seasonal residual structure (already observed, r ~ —0.65 (3))).

At extreme -y, small deviations in phase accumulation relative to SR/QM
baselines may appear during rapid 7 reallocation (collisions, beam compression)
(T [1R).

Higher-order deviations in photon paths in steep © gradients (black hole
shadows, solar limb tests) (195 20).

9 Interpretation

e Mass is resistance to temporal advance.
e Energy is stored temporal allocation.
e Motion is not through space but with time.

e Light propagates because it cannot do otherwise.

The invariant speed c is not a property of space; it is the signature of perfect
temporal efficiency.
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