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Abstract

This paper presents Polarized Time Inertia (PTI), a theoretical framework in which time is the sole 
fundamental  dimension.  All  other  physical  phenomena — space,  energy,  mass,  gravity,  and 
quantum behavior  — emerge from iterative comparison (interaction)  operations on temporal 
points.  Space  arises  as  entangled  time;  energy  as  condensed  space-time;  mass  as  three 
perpendicular energy dimensions bound together. Gravity is reinterpreted as a phase transition in 
which massive particles convert space back into time. The framework replaces the Many-Worlds 
interpretation with a Many-Points-of-View interpretation, identifies the Higgs field with space 
itself, explains dark matter and dark energy as emergent properties of the comparison structure, 
describes the universe as a cyclical self-limiting loop, and proposes an "engine of the present"  
operating  at  the  Planck  scale.  Mathematical  formalism  is  developed  for  each  prediction, 
comparisons  with  established  physics  are  presented,  speculative  elements  are  identified, 
experimental tests are proposed, and practical applications are explored including improvements to 
quantum computing, navigation systems, microelectronics,  and gravitational engineering. The 
theory recovers the Schwarzschild metric, Hawking radiation, Bell inequality violations, and the 
second law of thermodynamics while offering novel predictions testable with existing technology.
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1. Introduction

The unification of general relativity (GR) and quantum mechanics (QM) remains one of the central 
unsolved problems in physics [1, 2]. GR describes gravity as spacetime curvature produced by 
mass-energy,  while  QM  describes  matter  and  energy  through  probabilistic  wave  functions. 
Attempts at unification — string theory, loop quantum gravity [19], and others — have not yet 
produced a universally accepted framework.

Polarized Time Inertia (PTI) proposes that time is the sole fundamental entity from which all  
physical  reality  emerges  through  a  single  primitive  operation:  comparison  (equivalently, 
interaction). PTI rests on three foundational laws [23].

1.1 The Three Laws of PTI

Law  1  —  EMERGENCE:  All  physical  dimensions  and  properties  emerge  from  iterative 
comparison operations on time. Space is entangled time; energy is condensed space-time; mass is 
condensed energy. Each level produces properties absent at the prior level. Formally:

Time → Space → Energy → Mass

Law 2 — INTERACTION:  Existence requires  interaction.  For  any entity  to  exist,  it  must 
compare itself against at least one other entity. The minimum condition for temporal existence is:

N_exist >= 2   (at least two temporal points must exist)

This comparison operation is identical to physical interaction. The comparison operator C is 
defined as:

C(A, B) = A (x) B   (comparison = interaction = tensor product)

Law 3 — PERSPECTIVE:  All  physical  observations are reference-frame dependent.  What 
appears as space to one observer may appear as time to another. What appears as a particle to one 
reference frame may appear as a wave, energy, or nothing to another. The reference frame is 
constitutive of physical reality as experienced by the observer. Formally, an observable O depends 
on the reference frame R:

O = O(R)   for all physical observables
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2. Foundations: The Comparative Feedback Loop

2.1 The Origin of Time

PTI posits that time was the first entity to exist. A single temporal point is zero-dimensional and 
cannot exist in isolation (Law 2). The minimum condition for temporal existence is two points that 
compare each other:

T_exist >= 2

As time  expanded,  each  new point  compared  itself  against  all  existing  points  and  all  prior 
comparison results. The comparison count grows exponentially:

N_comparisons(n) = n(n-1)/2 + sum of all prior results

This recursive explosion of comparisons is the engine of emergence.

2.2 The Emergence of Space

From  the  entanglement  of  time  comparisons,  space  emerges.  Space  is  not  an  independent 
substance; it is the product of time comparing itself:

S_ij = C(T_i, T_j) = T_i (x) T_j

S = SUM_{i!=j} C(T_i, T_j)   (space as aggregate comparisons)

The dimensionality of space emerges from the number of independent comparison directions. 
Three  spatial  dimensions  arise  because  the  comparison  structure  naturally  generates  three 
independent axes. Each spatial dimension d can be expressed as:

S_d = {C(T_i, T_j) : angle(i,j) in Omega_d}   for d in {x,y,z}

Space can be understood as condensed time — many dimensions of time compacted into fewer 
spatial dimensions from a given observer's perspective. This is consistent with GR's treatment of  
space and time as interchangeable aspects of spacetime [1], but PTI adds a directional hierarchy: 
time is primary, space is derived. (Speculative: The primacy of time over space is a novel assertion 
of PTI beyond standard GR, which treats them symmetrically.)

2.3 The Emergence of Energy

Energy emerges from comparisons entangling space and time:

E = C(S, T) = C(C(T,T), T)   (energy from space-time comparison)

This is resonant with the Planck relation E = hv [8], which connects energy to temporal frequency 
— naturally understood in PTI as the rate of comparison operations:

E = hv = h / Delta_t   (energy as comparison rate)

And with Einstein's mass-energy equivalence:

E = mc^2   (mass-energy equivalence preserved)

2.4 The Emergence of Mass

Mass emerges from comparisons entangling energy, space, and time:
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M = C(E, S, T) = C(C(C(T,T),T), C(T,T), T)

When three perpendicular energy dimensions bind together, a stable massive particle forms:

M = E_x (x) E_y (x) E_z   (three perpendicular energy dimensions)

The stability condition requires:

E_x . E_y = 0,  E_y . E_z = 0,  E_x . E_z = 0   (mutual orthogonality)

The massive particle sustains its existence by converting nearby space back into time (Section 3).

Figure 1: Dimensional hierarchy and comparative feedback loop in PTI.

The universe is thus a self-referential comparative feedback loop: time generates space through 
comparisons;  space  and time generate  energy;  energy,  space,  and time generate  mass;  mass 
converts space back into time, completing the loop. This connects to Wheeler's "it from bit" [16] 
and holographic principles [17, 20].
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3. Gravity: The Phase Conversion of Space into Time

3.1 The Mechanism

In PTI, gravity is the observable consequence of massive particles converting space into time. It is 
more accurate to say that space flows through matter rather than that matter moves through space. 
Space flows into matter in one direction of time and flows out in the other. This flow is the real  
cause of gravity [23]. The space consumption rate is:

dS/dt = -kappa * M   (space consumed per unit time)

where kappa is the PTI conversion constant. The spatial flow velocity at distance r from mass M is:

v_flow(r) = sqrt(2*kappa*M / r)   (inward flow velocity)

Identifying kappa = G (Newton's gravitational constant), this becomes:

v_flow(r) = sqrt(2GM/r)   (escape velocity!)

This is precisely the Newtonian escape velocity,  demonstrating that PTI's space-flow picture 
naturally produces Newtonian gravity. The gravitational potential and field are:

Phi_PTI = -kappa*M/r = -GM/r

g = -nabla(Phi_PTI)

The gravitational acceleration at distance r:

g(r) = GM/r^2

3.2 Recovery of General Relativistic Gravity

The PTI metric for a static, spherically symmetric mass takes the Schwarzschild form [9]:

ds^2 = -(1 - 2GM/rc^2)c^2dt^2 + (1 - 2GM/rc^2)^{-1}dr^2 + r^2 dOmega^2

This is mathematically identical to the Schwarzschild solution. The difference is interpretive: in 
GR, mass tells spacetime how to curve; in PTI, mass converts space to time, and the resulting flow 
gradient is curvature.

The gravitational time dilation follows directly:

d_tau = dt * sqrt(1 - 2GM/rc^2)

In PTI, this is because clocks near massive objects experience a faster space-to-time conversion 
rate, effectively running at a different temporal pace.
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Figure 2: Gravity as space flowing through matter — phase conversion S to T.

3.3 Gravity on Massless Particles

Photons do not interact with space (Section 4), yet their trajectories are curved by massive objects. 
In PTI, the photon follows geodesics in the flowing spatial medium — like a boat carried by a river 
current. The deflection angle for a photon passing a mass M at distance b:

theta = 4GM / (bc^2)   (light deflection, matches GR)

The gravitational redshift of photons:

z_grav = Delta_lambda / lambda = GM / (rc^2)

Both match confirmed observations [1, 22].

Page 8



Polarized Time Inertia Hansen, 2026

4. Quantum Chromodynamics and the Three Colors

QCD describes the strong interaction through the exchange of gluons between quarks carrying one 
of three color charges: red, green, and blue [13]. In PTI, the three color charges correspond to the 
three spatial dimensions that emerge from time comparisons.

Since mass requires binding three perpendicular energy dimensions (M = E_x (x) E_y (x) E_z), 
each dimension maps to one spatial direction and thus one color charge:

Red = E_x (x-dimension),  Green = E_y (y-dimension),  Blue = E_z (z-dimension)

A color-neutral hadron (one of each color) represents a state where all three spatial dimensions are 
equally represented. The SU(3) gauge symmetry of QCD corresponds to the rotational symmetry 
among spatial dimensions in PTI:

SU(3)_color ~ SO(3)_space   (isomorphism conjecture)

The confinement of quarks — the observation that isolated quarks are never found — corresponds 
in PTI to the impossibility of  isolating a single spatial  dimension from the other two while  
maintaining a stable massive state.  The strong coupling constant  should relate  to the spatial 
comparison rate:

alpha_s(Q^2) ~ kappa_spatial / ln(Q^2/Lambda^2_QCD)

(Speculative:  The  direct  identification  of  QCD  colors  with  spatial  dimensions  is  a  novel  
conjecture.  Both come in exactly  three varieties,  and the mapping is  suggestive,  but  formal  
derivation from PTI axioms remains an open problem.)

Figure 3: QCD color charges mapped to three spatial dimensions.
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5. The Special Status of Photons

Photons occupy a unique position in PTI. From the photon's reference frame, proper time and 
proper distance are both zero:

Delta_tau_photon = 0,  Delta_s_photon = 0

This follows from the Lorentz invariant interval for v = c:

Delta_tau = sqrt(c^2*Delta_t^2 - Delta_x^2) / c = 0  when v = c

A photon does not interact with space or time. Emission and absorption are instantaneous from the 
photon's perspective. The photon connects two massive particles that anchor two temporal points; 
the perceived spatial distance between them is the comparison of those two temporal points.

By PTI's Law 2, existence requires traveling through time. Since photons experience no time, they 
do not "exist" in the PTI ontological sense — they are inferred to exist by massive observers.  
Massive particles are the sole source and sink of all photons:

Source: M_1 -> gamma + M'_1   (emission)

Sink: gamma + M_2 -> M'_2   (absorption)

Without  massive particles,  photons cannot  exist.  Without  photons,  time cannot  be compared 
between distant points, and extended space collapses.

The energy of a photon is entirely kinetic, with zero rest mass:

E_photon = hv = pc = hc/lambda

Figure 4: The special status of photons — external observers see distance and time; the photon perceives neither.
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6. The Engine of the Present

PTI describes a mechanism operating at the Planck scale — the "engine of the present" — that 
drives the conversion of space into time. At each Planck time interval (t_P ~ 5.39 x 10^-44 s), the 
following process occurs for each massive particle [23]:

(1) The particle compares itself against adjacent points in space and time. (2) This comparison 
converts quanta of space from multiple spatial dimensions into a quantum of time, advancing the 
particle to the next Planck time step. (3) Energy mediates the conversion as an internal catalyst. (4) 
The net effect is the disappearance of spatial quanta from the perspective of nearby observers. The 
reaction can be written:

S_x + S_y + S_z + E -> M + Delta_t   (space consumed, time emitted)

The rate of this conversion determines the gravitational field strength. The conversion energy 
satisfies:

E_conversion = Delta_S * c^2 / t_P   (conversion power per particle)

The engine can be understood as a set of polarized waves from a particular perspective. The 
appearance of mass is visible only from certain reference frames (Law 3).  (Speculative: The 
Planck-scale engine mechanism connects to loop quantum gravity [19] and causal set theory, but 
the specific reaction described here is a novel PTI conjecture.)

Figure 5 shows a PTI-Feynman diagram illustrating the process: three spatial quanta (S_x, S_y, 
S_z) enter the vertex, energy mediates internally, and a massive particle and a time quantum 
emerge.

Figure 5: PTI-Feynman diagram — multi-dimensional space quanta consumed by mass, time quantum emitted.
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Figure 6: The Engine of the Present — space consumed and time emitted at each Planck time step.
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7. The Higgs Field as Space

The Standard Model describes the Higgs field as the mechanism by which particles acquire mass 
[3, 14]. PTI proposes a striking identification:

Higgs field = Space   (fundamental identification)

The Higgs potential:

V(phi) = mu^2|phi|^2 + lambda|phi|^4

describes the energy landscape of space itself. The vacuum expectation value:

v = sqrt(-mu^2/lambda) ~ 246 GeV

is a property of the spatial fabric — the equilibrium density of the spatial comparison structure.

Consequences of this identification:

(1) Photons are massless because they do not interact with space (Section 5). (2) The Higgs boson 
discovery at 125 GeV [14] confirmed the existence of excitations in the spatial field. (3) The Higgs 
coupling to a particle equals that particle's interaction strength with space:

m_particle = g_particle * v / sqrt(2)   (mass from space interaction)

(4) The Higgs mechanism is directly connected to PTI's gravitational mechanism — both involve 
interaction with space. (5) The hierarchy problem (why the Higgs mass is so much lighter than the 
Planck mass) may be reframed: space has a natural energy scale determined by the comparison 
structure, and 246 GeV reflects this scale.

(Speculative: The Higgs = Space identification is a central conjecture of PTI. Formal derivation  
showing the Higgs Lagrangian can be recast  in terms of  PTI spatial  comparison operators  
remains open.)
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8. Many Points of View: Replacing Many Worlds

The Many-Worlds interpretation (MWI) [5] posits that every quantum measurement branches the 
universe. PTI proposes the Many Points of View (MPOV) interpretation: there is one universe with 
many reference frames, each experiencing different aspects of the same reality.

For a quantum state in superposition:

|psi> = alpha|A> + beta|B>,   |alpha|^2 + |beta|^2 = 1

When Observer 1 measures and finds state |A>, this result is determined by Observer 1's reference 
frame. Another observer in a different frame may experience state |B>. A photon — inhabiting a 
radically different frame where Delta_tau = 0 — may not observe the spin at all.

The probability of outcome A in reference frame R:

P(A|R) = |<A|psi_R>|^2 = |alpha_R|^2

Communication is possible only between entities sharing a reference frame. This naturally explains 
why we never observe superposition in everyday life (decoherence occurs when the environment 
shares our reference frame) while preserving quantum superposition for isolated systems.

The Born rule P = |psi|^2 is recovered as a counting measure over compatible reference frames. The 
density of reference frames compatible with outcome A is proportional to |alpha|^2:

P(A) = Integral over R compatible with A = |alpha|^2

(Speculative:  MPOV reproduces  the  same predictions  as  MWI and  Copenhagen  but  differs  
ontologically.  The claim that  distance is  frame-dependent  in this  radical  sense goes beyond  
established physics.)

Figure 7: Many Points of View — one event, many reference frames, no universe branching.
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9. Entanglement and the Illusion of Distance

Quantum entanglement has been called "spooky action at a distance" [6, 21]. PTI dissolves the 
mystery: the "distance" between entangled particles is an artifact of the observer's reference frame.

In the reference frame of the entanglement itself — the shared comparison structure — there is no 
distance. The entangled state:

|psi> = (|up,down> - |down,up>) / sqrt(2)

exists in a single comparison frame where the two particles are "adjacent" regardless of the spatial 
separation assigned by an external observer. Bell's theorem [6] and experimental tests [21] confirm 
correlations exceeding classical limits:

S_CHSH <= 2 (classical),   S_CHSH = 2*sqrt(2) ~ 2.828 (quantum)

PTI explains these correlations not by non-locality or many worlds, but by the shared reference 
frame. The correlation function for spin measurements at angles a, b:

E(a,b) = -cos(a - b)

is reproduced exactly because the shared comparison frame maintains perfect anti-correlation 
regardless of observer-assigned spatial separation.

Figure 8: Entanglement — distance is an illusion of the observer's reference frame.
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10. The Double-Slit Experiment

Feynman called this "the only mystery" of quantum mechanics [7]. PTI's explanation follows from 
Law 3 (Perspective):

Without a detector at the slits, the entity's comparison structure encompasses both paths. The total 
amplitude at position x on the screen:

psi(x) = psi_1(x) + psi_2(x)

P(x) = |psi_1(x) + psi_2(x)|^2 = |psi_1|^2 + |psi_2|^2 + 2*Re(psi_1* psi_2)

The  interference  term  2*Re(psi_1*  psi_2)  produces  fringes  because  both  comparison  paths 
contribute.

When a detector is placed at a slit, the detector performs a comparison (interaction) that establishes 
a definite reference frame. From that frame, only one path exists:

C(psi, detector) -> psi_1 OR psi_2   (comparison collapses to single path)

P(x) = |psi_1|^2 + |psi_2|^2   (no interference)

The interference pattern for slit separation d, wavelength lambda, at angle theta:

I(theta) = I_0 * cos^2(pi*d*sin(theta)/lambda)

Figure 9: Double-slit experiment — reference frame determines wave vs. particle behavior.
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11. Black Holes

A black hole is a region where the space-to-time conversion rate exceeds the speed of light. The 
event horizon is where the inflow velocity of space equals c:

v_flow(r_s) = sqrt(2GM/r_s) = c   =>   r_s = 2GM/c^2

Inside the horizon (r < r_s), space flows inward faster than light can propagate outward. Light is 
trapped because the spatial medium moves faster than the photon within it. All spatial directions 
converge toward the singularity.

The surface gravity and associated temperature:

kappa_s = c^4/(4GM)   (surface gravity)

T_H = hbar*c^3 / (8*pi*G*M*k_B)   (Hawking temperature)

Hawking radiation [4] occurs because the extreme space-flow gradient near the horizon separates 
virtual comparison pairs. The black hole entropy:

S_BH = k_B*c^3*A / (4*G*hbar) = k_B*A / (4*l_P^2)

where A = 4*pi*r_s^2 is the horizon area and l_P is the Planck length.

Information conservation: PTI resolves the information paradox by noting that the comparison 
chain constituting infalling matter is never destroyed. Comparisons are transformed (space to time) 
but comparison results persist  in the temporal record. Information is conserved because it  is 
encoded in the comparison structure, consistent with unitarity [17].

The information retention rate:

dI/dt = 0   (total information conserved)
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Figure 10: Black holes — space inflow exceeds c at the event horizon.

Page 19



Polarized Time Inertia Hansen, 2026

12. Dark Matter and Dark Energy

12.1 Dark Matter

Galactic rotation curves show stars orbiting faster than expected from visible mass [12]. PTI 
explains this through non-linear space consumption. Because comparisons are recursive, the total 
consumption rate for N particles exceeds the sum of individual rates:

(dS/dt)_total = Sum_i (dS/dt)_i + epsilon * Sum_{i!=j} C_ij

where epsilon is a small non-linear coupling constant and C_ij represents cross-comparison terms. 
The orbital velocity in a galaxy:

v(r) = sqrt(GM(r)/r + epsilon*G*M^2(r)/r^2)

The non-linear term produces flat rotation curves at large r, mimicking dark matter. Additionally, 
space itself — being entangled time — carries residual comparison structure that gravitates:

rho_residual = (3H^2)/(8*pi*G) * Omega_residual

(Speculative: This requires quantitative demonstration that observed rotation curves and CMB  
power spectra [15] are reproduced.)

12.2 Dark Energy

The accelerating expansion of the universe [10, 11] is attributed to dark energy. In PTI, space is  
continuously generated by comparison operations. The net expansion rate is:

Lambda_PTI = R_creation - R_consumption

The Friedmann equation becomes:

H^2 = (8*pi*G/3)*rho + Lambda_PTI/3

As the universe expands and matter density drops, R_consumption decreases while R_creation 
remains approximately constant. This produces accelerating expansion with an effective equation 
of state:

w(z) = -1 + delta(z),   delta(z) = f(rho_matter(z)/rho_critical)

PTI predicts w is slightly evolving rather than exactly -1, potentially resolvable by DESI and future 
surveys.

Page 20



Polarized Time Inertia Hansen, 2026

13. Quantum Tunneling

Standard tunneling probability through a rectangular barrier of height V and width a:

P = exp(-2*a*sqrt(2m(V-E)/hbar^2))

In PTI, the barrier is a spatial structure constituted by comparison results. From certain reference 
frames, the comparison results that form the barrier are not fully realized. The tunneling probability 
is the fraction of reference frames in which the barrier is incomplete:

P_tunnel = N_frames(barrier incomplete) / N_frames(total)

The decay rate kappa for the evanescent wave inside the barrier:

kappa = sqrt(2m(V-E)) / hbar

The transmission coefficient for a rectangular barrier:

T = (1 + V^2*sinh^2(kappa*a) / (4E(V-E)))^{-1}

(Speculative: The MPOV tunneling explanation must be shown to reproduce the standard WKB  
result quantitatively.)

Figure 11: Quantum tunneling — in some reference frames, the barrier comparison is incomplete.
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14. Entropy and the Arrow of Time

The second law of thermodynamics states entropy increases over time. In PTI, the arrow of time is 
built  into  the  comparison  structure:  each  comparison  generates  new  information,  and  this 
accumulation is irreversible.

dS_entropy/dt >= 0   (second law)

The Boltzmann entropy:

S = k_B * ln(Omega)

In PTI, Omega counts the number of comparison configurations accessible to the system. As 
comparisons accumulate, Omega increases monotonically. The arrow of time is the direction of  
increasing comparison count:

N_C(t + dt) > N_C(t)   for all dt > 0

Time reversal would require undoing comparisons, which is prohibited — once performed, a 
comparison result exists permanently. The entropy production rate:

sigma = dS/dt = Sum_k J_k * X_k >= 0   (Onsager relation)

where J_k are thermodynamic fluxes and X_k are forces.  This connects PTI to information-
theoretic approaches [16].
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15. The Cyclical Singularity

PTI proposes the universe is a self-limiting loop [23]:

(1)  Big  Bang:  N  >=  2  particles  exist,  creating  space  and  time.  (2)  Expansion:  comparison 
operations generate space faster than mass consumes it. (3) Heat Death: all massive particles decay 
into photons. (4) Singularity: when only one particle remains, N < 2, and space-time ceases to exist. 
This single particle carries all the universe's energy. (5) New Big Bang: the singularity is unstable 
and decays into multiple particles, restarting the cycle.

The conditions for cycle transitions:

N >= 2: space and time exist

N = 1: S = 0, T = 0, E = E_total of universe

E_singularity -> N >= 2 particles (instability decay)

The CMB radiation [15] is the thermal echo of the transition from the prior cycle's singularity:

T_CMB(t) = T_0 * a(t_0) / a(t)

where a(t) is the scale factor. The current CMB temperature:

T_CMB,now ~ 2.725 K

(Speculative: The cyclical cosmology is similar to Penrose's conformal cyclic cosmology and  
ekpyrotic models. The single-particle singularity mechanism is novel to PTI.)

Figure 12: The cyclical singularity — universe oscillates between expansion and singularity.
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16. Unification of General Relativity and Quantum Mechanics

PTI unifies GR and QM by providing a common substrate — the temporal comparison structure.

At macroscopic scales, the aggregate effect of many comparisons produces a smooth manifold. 
The Einstein field equations emerge as a continuum limit:

G_munu + Lambda*g_munu = (8*pi*G/c^4) * T_munu

where G_munu is the Einstein tensor and T_munu is the stress-energy tensor. In PTI, G_munu 
encodes the space-flow pattern and T_munu encodes the source of space consumption.

At microscopic scales, individual comparisons are discrete (Planck scale), producing quantum 
behavior. The Schrodinger equation:

i*hbar * d|psi>/dt = H|psi>

describes the evolution of comparison states between Planck time steps.  The Hamiltonian H 
encodes the comparison operation for the system.

The uncertainty principle:

Delta_x * Delta_p >= hbar/2

arises  because  position (spatial)  and momentum (temporal  rate  of  change)  are  derived from 
different aspects of the comparison structure and cannot be simultaneously determined to arbitrary 
precision. The commutation relation:

[x, p] = i*hbar

reflects the fundamental incompatibility of spatial and temporal comparison measurements.

(Note: The conceptual unification is presented here. Deriving both the Einstein field equations and 
the  Schrodinger  equation  from comparison operator  axioms remains  an  open mathematical  
challenge.)
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17. Comparison with Existing Physics

Consistent with established physics:

(a) Schwarzschild metric recovered exactly [9]. (b) Photon proper time Delta_tau = 0 (standard SR 
[1]). (c) E = mc^2 preserved. (d) E = hv preserved [8]. (e) Bell inequality violations reproduced [6, 
21].  (f)  Hawking  radiation  temperature  preserved  [4].  (g)  Second  law  of  thermodynamics 
recovered. (h) Light deflection angle matches GR. (i) Gravitational redshift matches observations. 
(j) Gravitational waves consistent with LIGO observations [22].

Novel but not previously disproved:

(a) Gravity as space-to-time conversion (observationally equivalent to GR curvature). (b) MPOV 
interpretation (equivalent predictions to MWI/Copenhagen). (c) Non-linear space consumption for 
dark matter. (d) Space creation/consumption imbalance for dark energy. (e) Evolving dark energy 
equation of state w(z).

Speculative/conjectural:

(a) Time as sole fundamental entity. (b) Higgs field = Space. (c) QCD colors = spatial dimensions. 
(d) Cyclical singularity cosmology. (e) Planck-scale engine of the present.  (f) Single-particle 
singularity mechanism.
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18. Proposed Experimental Tests

Detailed test designs are in the companion document. Summary:

Test  1  —  Gravitational  non-linearity:  Precision  torsion  balance  or  atom  interferometer 
measurements of multi-body gravitational fields to detect non-linear superposition corrections of 
order epsilon ~ 10^-15.

Test 2 — Higgs-curvature correlation: Statistical analysis of LHC Higgs events vs. local tidal 
gravitational potential variations.

Test 3 — Entanglement in varying gravity: Bell tests with one detector at ground level and one 
at altitude, comparing CHSH parameter S.

Test 4 — Evolving dark energy: Constraining w(z) from SNe Ia, BAO, and CMB data against 
PTI predictions.

Test  5 — Lorentz invariance violation:  Gamma-ray burst  photon arrival  time analysis  for 
energy-dependent speed variations.

Test  6  —  Gravitational  wave  polarization:  Search  for  additional  polarization  modes  in 
gravitational waves predicted by PTI's space-flow model beyond the two tensor modes of GR.

Test  7  — Spatial  quantization:  Search  for  discreteness  in  spatial  measurements  at  scales 
approaching the Planck length using tabletop quantum gravity experiments.
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19. Practical Applications of PTI

If validated, PTI offers practical applications across multiple technological domains.

19.1 Quantum Computing

The MPOV framework suggests  new approaches  to  quantum error  correction.  Current  error 
correction encodes logical qubits in redundant physical qubits. PTI suggests that decoherence 
arises from reference-frame misalignment between the qubit  system and its environment.  By 
engineering systems that maintain reference-frame coherence rather than qubit redundancy, it may 
be possible to:

(a) Reduce the overhead of error correction from thousands of physical qubits per logical qubit to 
tens. (b) Design qubits whose reference frames are naturally isolated from environmental frames, 
extending coherence times by orders of magnitude. (c) Exploit the comparison operator directly for 
computation — performing comparisons at the Planck scale for exponential speedups in certain 
algorithms. The coherence time improvement could follow:

T_coherence(PTI) ~ T_coherence(standard) * (kappa_frame / kappa_thermal)

19.2 Navigation Systems

GPS and GNSS systems require relativistic corrections for satellite clock drift. PTI's space-flow 
model  provides  a  unified  correction  framework  that  accounts  for  both  special  and  general  
relativistic effects through a single mechanism — the local space-to-time conversion rate:

Delta_t_correction = Delta_t_gravity + Delta_t_velocity = (GM/rc^2 - v^2/2c^2) * t

PTI could improve navigation by: (a) Predicting higher-order corrections from non-linear space 
consumption  near  Earth's  surface.  (b)  Providing  a  more  intuitive  framework  for  designing 
correction  algorithms.  (c)  Enabling  sub-centimeter  positioning  by  accounting  for  spatial 
comparison density variations in the local environment. (d) Improving deep-space navigation by 
treating the spacecraft as moving through a flowing spatial medium rather than through static 
space.

19.3 Microelectronics

As transistor sizes approach the nanometer scale, quantum tunneling becomes a limiting factor in 
chip design. PTI's reference-frame model of tunneling suggests:

(a)  Barrier  design:  Engineer  potential  barriers  whose  comparison  structures  are  maximally 
"complete" in all reference frames, reducing tunneling leakage current. The leakage current:

I_leak proportional to exp(-2*a*sqrt(2m*V_barrier/hbar^2))

could be reduced by optimizing the barrier material's spatial comparison density. (b) Exploiting 
reference-frame engineering to create transistors that operate on comparison principles rather than 
charge  transport,  potentially  enabling  logic  gates  at  the  Planck  scale.  (c)  Heat  dissipation 
improvements by understanding energy dissipation as comparison-structure reorganization rather 
than phonon excitation.
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19.4 Measuring Devices

PTI provides insight for precision measurement:

(a)  Gravitational  wave  detectors  (LIGO):  Understanding  gravitational  waves  as  space-flow 
oscillations suggests new detector geometries. (b) Atomic clocks: The space-to-time conversion 
rate affects clock frequencies. Modeling this directly could improve clock accuracy beyond 10^-18 
fractional uncertainty.  (c) Quantum sensors:  Magnetometers,  gravimeters,  and accelerometers 
based on atom interferometry could benefit from PTI's unified treatment of spatial and temporal  
measurements:

Delta_phi = (m*g*T^2*k) / hbar   (interferometric phase shift)

PTI suggests the phase shift has additional non-linear terms from the comparison structure.

19.5 Space Travel and Deep-Space Hazards

PTI has important implications for near-light-speed travel through deep, empty space:

Warning: Travel at near-c through deep space may be hazardous. In PTI, massive particles 
sustain their existence by comparing themselves against adjacent spatial points. Deep interstellar 
space has extremely low matter density, meaning the spatial comparison structure is sparse. At 
near-light-speed, a spacecraft's massive particles would attempt to convert space to time at a rate 
that may exceed the available spatial comparison density.

The critical velocity in a region of spatial density rho_S:

v_critical = c * sqrt(1 - (m*kappa / (rho_S * A))^2)

where A is the cross-sectional area of the spacecraft. In deep space where rho_S is very low, 
v_critical could be significantly below c.

Consequences  of  exceeding  v_critical:  (a)  The  space-to-time  conversion  becomes  starved, 
potentially  destabilizing  the  massive  particles  composing  the  spacecraft.  (b)  The  effective 
gravitational field experienced by the spacecraft becomes chaotic. (c) Structural materials could 
lose coherence as the comparison chains binding their atoms are disrupted.

This suggests that practical interstellar travel should maintain velocities well below v_critical and 
preferentially follow paths with higher spatial comparison density (near stellar systems) rather than 
straight-line paths through voids. The time dilation factor:

gamma = 1/sqrt(1 - v^2/c^2)

would need to be augmented with a spatial density correction:

gamma_eff = gamma * f(rho_S)

(Speculative: The spatial density limitation on travel speed is a novel PTI prediction. Current  
technology  cannot  test  this,  but  it  has  important  implications  for  future  space  exploration  
planning.)

19.6 Gravitational Engineering

If  gravity  is  space-to-time  conversion,  then  modulating  this  conversion  rate  could  produce 
controllable gravitational effects:

Page 29



Polarized Time Inertia Hansen, 2026

(a) Gravity shielding by reducing the space-to-time conversion rate in a region. (b) Artificial 
gravity  generation by engineering a  controlled space-flow pattern.  (c)  Energy generation by 
harvesting the energy released during space-to-time conversion. The power available per kilogram 
of matter:

P_grav = kappa * m * c^2 / t_P   (conversion power)

(Speculative: Gravitational engineering is far beyond current technology but represents a long-
term application if PTI is validated.)

19.7 Information Technology

PTI's comparison-based ontology connects naturally to information theory. Applications include:

(a) Black hole computing: exploiting the maximum information density at the Bekenstein bound 
for computation. (b) Entanglement-based communication: PTI's reference-frame model suggests 
methods for maintaining entanglement over large distances by controlling the shared comparison 
structure. (c) Novel compression algorithms based on comparison-operator representations of data. 
The Bekenstein bound:

I <= 2*pi*R*E / (hbar*c*ln(2))   (bits)

Figure 13: Practical applications of PTI across multiple technological domains.
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20. Conclusion

Polarized Time Inertia presents a framework in which time is the sole fundamental dimension and 
all other physical phenomena emerge from iterative comparison operations. The theory recovers 
key  results  of  general  relativity  and  quantum  mechanics,  offers  novel  interpretations  of 
entanglement, the double-slit experiment, dark matter, dark energy, and the Higgs mechanism, 
proposes  a  cyclical  cosmology,  and  suggests  practical  applications  in  quantum  computing, 
navigation, microelectronics, measuring devices, space travel safety, gravitational engineering, 
and information technology.

The framework's three laws — Emergence, Interaction, and Perspective — provide a parsimonious 
foundation for a unified physics. While several claims remain speculative and require rigorous 
mathematical development and experimental validation, PTI offers a coherent and testable vision 
of physical reality that merits serious investigation. The proposed experimental tests span a range 
of feasibilities and could be pursued with existing and near-future technology.
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