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6. Hendrik Lorentz — Time Dilation and Length Contraction

1) Brief Biography & Context

Hendrik Antoon Lorentz (1853-1928), Dutch theoretical physicist, was a central figure in
the development of electromagnetism and relativity. His work on the transformation laws
of space and time laid the groundwork for Einstein’s Special Relativity. Lorentz was also
known for his precision in bridging Maxwell’s electrodynamics with the observed
constancy of light speed. Though overshadowed by Einstein, Lorentz’'s mathematical

framework remains at the heart of modern physics.

2) Core Theory (Lorentz Transformations)

Lorentz introduced transformation equations to reconcile Maxwell’s equations with the
invariance of the speed of light. These describe how time and space coordinates

transform between inertial frames moving at velocity v relative to each other.

Lorentz Transformations:
=Yt~ wc?, xX=Yx—w

y'=y, Z=z2

where Y = 1 /\/(1 — v?/c?), ¢ = speed of light, v = relative velocity
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Consequences:
« Time dilation: At' = YAt

* Length contraction: L' = L/Y

3) What the Theory Explains Clearly

» Why the speed of light is invariant in all inertial frames

« Moving clocks tick more slowly (time dilation)

» Moving rods contract in the direction of motion (length contraction)

* Provides consistency of Maxwell's equations across reference frames

* Experimental support: muon decay experiments, particle accelerator data

4) Unresolved Issues / Limitations

« Lorentz initially explained these effects via an ether hypothesis (a preferred frame of
reference), later discarded by Einstein

» Transformations were seen as mathematical tricks rather than physical reality until
Einstein reinterpreted them

* Lorentz did not extend transformations to include gravity

* Mechanistic origin of transformations remained unclear

5) Lorentz’s Perspective

Lorentz believed the ether was real, and moving bodies physically contracted when
traveling through it. He saw his transformations as compensations for motion relative to

the ether. Einstein later removed the ether entirely, showing that time and space
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themselves were relative. Lorentz graciously accepted Einstein’s reinterpretation but

maintained admiration for the ether as a useful concept.

6) CUWF Interpretation (Closing the Gap — Extended)

From CUWEF, Lorentz’s transformations are not mere mathematical artifacts but natural

consequences of phase resonance in the Still Wave lattice.

6.1 Time Dilation as Entropic Gradient

Time slows because the entropic field (8) flattens when motion increases. High velocity

reduces the steepness of entropic flow, making temporal awareness (T) slower.

6.2 Length Contraction as Relational Compression

Length contraction occurs because Still Wave resonance pathways compress along the
motion axis. Motion through the lattice realigns phase relations, reducing effective

spatial extension.

6.3 Why No Ether Needed

What Lorentz called the “ether” is reinterpreted as the Still Wave substrate. Unlike a
physical medium, it does not resist motion but establishes the relational framework that

enforces resonance invariance.
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6.4 Deeper Meaning of Y
The Lorentz factor is not an arbitrary constant but the resonance correction factor of
phase alignment in the lattice. It reflects how relational nodes synchronize wave phases

when observed across frames.

6.5 Bridge Toward Einstein
Einstein elevated Lorentz’s mathematics into universal law by removing the ether. CUWF
completes the picture: both SR and Lorentz transformations emerge as harmonic

surface laws of the Still Wave.

7) Summary & Transition

Hendrik Lorentz provided the mathematical scaffold that made Special Relativity
possible. His transformations explained time dilation and length contraction, but his
reliance on the ether limited interpretation. CUWF reframes Lorentz’s insights as natural
resonance laws of the Still Wave lattice: time dilation reflects entropic gradients, length
contraction reflects relational compression, and the Lorentz factor is a resonance

alignment principle.

Lorentz opened the door, Einstein walked through, and CUWF reveals the deeper
architecture beneath. This prepares us to move from relativity into the quantum

revolution, beginning with Max Planck’s discovery of energy quantization.
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