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1. Galileo Galilei - Scientific Method & Motion

1) Brief Biography & Context

Galileo Galilei (1564-1642) is widely regarded as the father of modern science. He
replaced qualitative speculation with quantitative observation and measurement,
insisting that nature is written in the language of mathematics. His telescopic discoveries
(Jupiter's moons, phases of Venus) and experiments on falling bodies challenged

Aristotelian physics and helped establish empiricism as the core of science.
2) Core Theory (Scientific Method & Motion)

Galileo’s approach may be summarized as observe — measure — model — test. In
kinematics, he identified uniform acceleration for falling bodies (neglecting air

resistance) and pioneered the concept of inertia that later became Newton’s first law.
vV =1vy + at

1 2
s=so+v0t+§at

v: = vy% + 2a(s — sp)
3) What the Theory Explains Clearly
- Establishes empiricism and quantitative testing as the core of scientific method.
- Identifies uniform acceleration for freely falling bodies (ignoring air resistance).

- Lays groundwork for inertia and classical kinematics, enabling Newton’s mechanics.
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4) Unresolved Issues / Limitations

- Could not explain why inertia exists or why gravitational acceleration is universal.

- Lacked a complete force-based dynamics framework (formalized later by Newton).
- Could not reach quantum or cosmic scales within his era’s tools.

5) Galileo’s Perspective (Quoted)

“Philosophy is written in this grand book—the universe—which cannot be understood

unless one first learns its language. It is written in the language of mathematics.”
6) CUWF Interpretation (Closing the Gap)

From the CUWF perspective, Galileo’s discoveries about motion and inertia were early

glimpses of a deeper resonance structure underlying the universe.

Inertia as resonance stability: When Galileo observed that a body in motion tends to
remain in motion unless acted upon, he essentially described the persistence of a wave-
node within the Still Wave lattice. Every object corresponds to a localized resonance
pattern. Unless external disturbances shift its phase, the resonance continues
unchanged. Thus inertia is not just a property of matter, but the natural stability of

resonance in the Still Wave.

Free-fall acceleration as entropic gradient: Galileo’s law of falling bodies (constant
acceleration, independent of mass) is reframed as a universal entropic flow in the Still

Wave. Mass perturbs the lattice, creating a local gradient that pulls other nodes toward
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it. The equality of acceleration arises because the gradient is determined by the Still

Wave field itself.

GM
g 2
In CUWF, this formula reflects how the Still Wave lattice redistributes phase around a

concentrated resonance (the mass). The 1/r> dependence comes from the geometry of

wave spreading in three dimensions.

Galileo’s equations of uniformly accelerated motion, such as the one for displacement
under constant acceleration, can be reinterpreted as the unfolding of a resonance
phase over time. The linear and quadratic terms represent how Still Wave perturbations

accumulate smoothly in a uniform entropic gradient.

Bridge to Newton: Galileo did not ask why inertia or free fall are universal. CUWF
answers: they are not arbitrary properties of bodies, but emergent from the Still Wave
field itself. His work thus becomes the experimental forerunner of a field-based ontology

— one that Newton would mathematize, and CUWF would reinterpret.
7) Summary & Transition

Galileo moved science from authority to experiment and from words to numbers. He
revealed patterns of motion but not their ultimate cause. CUWF elevates his insight by
framing motion and inertia as resonance phenomena of a Still Wave lattice, setting the

stage for Newton’s complete dynamics.
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