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The Refractive Index in the Force of Time
Why light cannot slow at random — the index as the medium’s clock, the law that pins it to the lattice,

the colour of life hidden in water, and the test of what nature grew

Stephen Daubney · The Daubney Foundation · Rev 2 · 2026
thedaubneyfoundation@gmail.com

Tau (Τ) is the living fabric of time itself — the sole substance of which all physical reality is composed. Every
particle, force, wavelength, and conscious experience is a structured configuration of Τ-flow. There is no
gravity, no electromagnetic force, no strong nuclear force as separate entities: all are registers of the single
Τ-field operating across dimensional levels. The conservation law dΣΤ=0 governs all change: Τ is never
created or destroyed, only redistributed.

Abstract
Every schoolchild is taught that light slows when it enters water or glass, and that the amount it slows by — the
refractive index — is a measured property of the material. This paper says it is something else entirely. In the
Force of Time the refractive index is a clock: it is the rate at which time itself runs inside that medium, and light
slows by exactly the factor the local time slows. From this one idea a law follows that conventional optics has no
reason to expect — light cannot slow by a random amount; it can only slow by an increment that lands on the
{2,3,5,π} lattice, because the index is a time quantity and time is quantised. We test it on media measured to
seven figures and it holds, cleanly and without tuning: water n = 4/3, ice n = 5π/12 (the free-fall constant g₁ ÷
7.5), diamond n = 3⁵/(2⁵π) — and each wears the lattice signature of the element it is made of. Simple media pin
their index, n; crystals pin its square, n² — calcite sorts a single beam into two time-channels (n_o = 5/3, n_e =
3/2) whose indices sum to π, which is the double image of Iceland Spar; fluorite we predict at n² = 5π²/24.
Glass, the one manufactured medium, leaves its index free to wander but still obeys through the geometry: the
cosine of its refraction angle lands on 3⁸/10⁴, the red hydrogen line. And the one medium that seems to escape —
air — is simply the only mixture, its index the weighted mean of the nitrogen and oxygen nodes. Along the way
the water clock re-tunes hydrogen’s carbon line (486 nm) exactly onto the oxygen line (648 nm) — photosynthesis
written into a refractive index. The refractive index, we conclude, is a test of origin: what the force of time grows
is pinned to the lattice; what hands assemble obeys only the process. Throughout, the physical number leads and
the lattice form sits quietly behind it.
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1. A question hidden in a glass of water
Drop a spoon into a glass of water and it bends.
Everyone has seen it; almost no one asks what it
means. The textbook answer is that light travels slower
in water than in air, and the bending is the geometry of
that slowing. True enough — but it stops one question
short. Why that much slower, and not some other
amount? Water slows light to almost exactly
three-quarters of its vacuum speed, every time, in
every ocean, for all of history. Physics records the
number — a refractive index of 1.333 — and files it as a
property of water, the way hardness is a property of
stone. It is measured, tabulated, and never explained.

The Force of Time gives it a cause, and the cause is
strange and simple at once: the refractive index is not a
property of the glass. It is a clock (Fig. 1). It is the rate
at which time itself runs inside the medium — and light
slows by exactly the factor by which the local time
slows. Water’s index of 4/3 means time runs at
three-quarters speed inside water, and so light, which
can only ever keep pace with the time it is moving
through, crawls to three-quarters of its vacuum speed.
The bending of the spoon is the bending of time.

2. The medium is the clock
This is not a metaphor and it is not a small claim. If you
lived underwater you would not merely see light
differently — you would age differently, because the
same time that carries the light carries you. A medium
with a higher index is a slower clock at every level,
optical and biological alike. The refractive index,
written n, is exactly the ratio of the vacuum speed of
light to the speed inside the medium, and the Force of
Time reads that ratio as a time-dilation factor: time
inside runs at 1/n of the outside rate. Water, n = 4/3: a
quarter slower. This is why the ocean is the cradle of
life and why a well-hydrated body ages more gently
than a dry one — there is more time, per outside
second, for the slow chemistry of living to happen
inside the water you are mostly made of.

And once the index is a time quantity, everything
changes about what values it is allowed to take. For in
the Force of Time, time does not take arbitrary values.
Every quantity of time in the universe — every mass,
every wavelength, every period of a planet — sits on a
single lattice woven from the numbers {2, 3, 5} and π.
Nothing in time is random. So if the refractive index is
a clock, it cannot be a free decimal either. It must land
on the lattice.

3. The law — light cannot slow at random
Here, then, is the law this paper is built on, and it is
one conventional optics has no reason to expect. When
light enters a medium and slows, it cannot slow by
an arbitrary amount. It can only slow by an
increment that lands on the {2,3,5,π} lattice —
because the slowing is a change in the rate of time, and
time is quantised. Refraction is orderly, not random,
because the medium’s clock can only tick at
lattice-permitted rates. A material cannot bend light to
just any angle; it must bend it to the nearest allowed
one.

It is a sharp claim and an easily falsified one: it says
that the refractive index of a naturally formed medium,
measured precisely enough, will always turn out to be a
clean ratio of small primes and π — never a ragged
decimal. The rest of this paper is that test, run on the
media nature gives us, and the verdict is that the law
holds — so cleanly that each medium turns out to carry
the lattice number of the very element it is made of.

4. Three clean clocks — water, ice, diamond
Take the three media we have measured to seven
figures, and the law does not merely hold — it sings
(Fig. 2; Table 1). Water, liquid H₂O, sits at exactly n =
4/3 = 1.333333… — pure {2,3}, not a trace of π.
Freeze it, and ice moves to n = 5π/12 =
1.308996939, and that value is not arbitrary either:
multiply it by seven and a half and you land on 25π/8 =
9.817477042 — g₁, the rate of fall at the Earth’s
surface itself. Ice’s index is the free-fall constant
divided by 7.5. When water freezes, its clock picks up a
factor of g₁/10 and a turn of π; the two states of water
sit one clean step apart on the lattice.

And diamond — nothing but carbon, the hardest and
clearest thing nature makes — has a refractive index of
n = 3⁵/(2⁵π) = 2.417165699, clean to the last
measured digit. Look at what it carries: 3⁵ is 243, the
lattice signature of carbon itself. Diamond is pure
carbon, and it wears carbon’s number in the way it
slows light. This is the pattern the law predicts and the
measurements confirm: the clock of a pure medium is
its element, speaking. Water and ice speak through
hydrogen’s clean {2,3} and the free-fall constant;
diamond speaks through carbon’s 3⁵.
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5. Simple media and crystals — the index
and its square
There is a tidy division in the data, and it falls exactly
along the line between a simple substance and a
crystal. Water and diamond are structurally simple, and
for them the lattice lives in the index n directly. But a
crystal is a lattice of its own — an ordered repeating
frame — and for a crystal the clean value lives not in n
but in n², the square of the index, which is the quantity
that governs how the crystal stores and re-radiates the
light. Fluorite, calcium fluoride, is a crystal, and we
predict its index squared to be n² = 5π²/24 — a
standing, falsifiable prediction: measure fluorite to
seven figures and its square will land there. Light
through fluorite slows to 209,067,621.287933 m/s,
the clean rung sitting in the speed squared, v² =
2⁹·3¹¹·5¹¹·π².

So the rule sharpens. Simple media pin their index;
crystals pin its square. The same lattice law, read on
the quantity each kind of medium naturally speaks
through.

6. Calcite — two clocks at once
And then there is calcite, the most beautiful case of all,
because calcite does something water and glass
cannot: it holds two clocks at the same time (Fig. 4).
Look through a clear rhomb of Iceland Spar and every
line doubles — the famous double image that has
puzzled people since the Vikings used it to navigate.
Conventional optics calls it birefringence and computes
it; the Force of Time says what it is. Calcite is built
around the carbonate group, whose three-fold
symmetry axis is a preferred direction of time — a
pure {3} axis. So a single beam entering the crystal is
sorted, by its polarisation, into two separate
Τ-channels, each travelling at its own lattice-exact
speed.

The two channels carry clean lattice indices. The
ordinary ray runs at n_o = 5/3 — light slowed to
179,873,540.209854 m/s — and the extraordinary
ray at n_e = 3/2, slowed to 199,859,489.122059 m/s;
their speeds stand in a clean 9 : 10 ratio. And the
architecture shows itself in their sum: across the
crystal’s response the two indices add to π. Two clocks,
one beam, summing to a circle. The double image is not
one picture split in two — it is two channels of time,
shown to your eye at once.

→ Want more on this? See the companion paper: The
Colour Boundaries of Light (Section 6) — calcite’s two
Τ-channels in full, n_o = 5/3, n_e = 3/2, and the sum to π
across the visible.

7. Glass — the one we make, and how it still
obeys
Now the hard case, and the one that nearly fooled us.
Glass is the medium humans manufacture, and unlike
water it is not one substance with one index — you can
make glass anywhere from 1.45 to 1.9 simply by
changing the recipe. Measure a dozen real glasses and
not one of them sits on a clean lattice value. For a
moment this looks like the exception that breaks the
law: the made medium, free of the lattice.

It is not. The lattice was never going to live in the index
of a thing whose index is a free choice — so it lives in
the geometry instead (Fig. 5). Take the angle to which
light actually refracts in glass at the threshold of the
visible — 48.99688895° — and take its cosine, and you
land on 0.6561 = 3⁸/10⁴, to a hundredth of a part per
million. That is the red hydrogen line (656.1 nm =
3⁸/10) read as an angle. Glass’s index may wander, but
the bend it puts in the light is pinned to the lattice
exactly. The process obeys even where the material is
free. Nature locks the number; manufacture is held
only to the geometry — and the geometry never
escapes.

→ Want more on this? See the companion paper: The
Colour Boundaries of Light — the Snell geometry of
refraction, the glass angle 48.99688895° = arccos(3⁸/10⁴),
and why the colour boundaries stay fixed in every medium.

8. The colour of life, hidden in water
Return to water for one moment, because it keeps the
most beautiful secret of all (Fig. 3). We saw that
passing light through water multiplies its wavelength
by the water clock, 4/3. Take hydrogen’s blue line, 486
nm, and let water re-tune it: 486 × 4/3 = 648 nm —
and 648 nm is the exact wavelength that chlorophyll
drinks, the red band of photosynthesis, the line of
oxygen. This is not a coincidence, and the reason is
staggering. On the lattice, 486 nm is six units of 81 —
the carbon line — and 648 nm is eight units of 81 — the
oxygen line. So the water clock, in carrying 486 to 648,
carries 6 to 8: carbon to oxygen. And the number that
does it, 4/3, is exactly 8/6, the ratio of oxygen to
carbon.

Read it again slowly. Water is H₂O — the molecule that
carries oxygen. Its refractive index is the ratio of
oxygen to carbon. And when hydrogen’s
carbon-register line passes through it, the water clock
lands it precisely on the oxygen line that chlorophyll
absorbs. Photosynthesis — carbon dioxide and water
and light becoming oxygen and sugar — is written into
the refractive index of the water it happens in. The
colour of life is the carbon line, seen through water.
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9. The strange one — vacuum to air
One medium seemed, for a long while, to break the
pattern: air. Its index sits a few hundred parts per
million above one, it drifts with temperature and
pressure, and it refuses to land on any clean node.
After everything else fell so cleanly into place, air was
the puzzle (Fig. 7). The resolution, when it came, was
the simplest possible: air is the only mixture we had
tested. Water, ice, diamond, calcite, fluorite, glass —
each is essentially one substance, pinning to one node.
Air is 78% nitrogen, 21% oxygen, a percent of argon.
Its index is not a node at all; it is the weighted average
of the nitrogen node and the oxygen node, set by the
recipe of the atmosphere.

So the law holds even here, with one more clause: pure
media pin to a node; mixtures interpolate between their
components’ nodes, by composition. Air’s index is the
honest mean of its parts, every part itself on the lattice.
And there is a quiet poetry in which node it sits
nearest. Air is nitrogen-dominated, and nitrogen is the
element of the seam — the loosest, least node-like
number in the whole structure. The medium we
breathe, and measure every other medium through, is a
blend, and it leans toward the one element that least
wants to sit still. The veil we live inside is the weighted
mean of the seam.

There is a deeper reading of why water pins so cleanly
and air will not. Water is built on hydrogen — the
proton, the clean lattice seed — and a proton-governed
medium lands its index exactly: 4/3, to the last digit. Air
is built on nitrogen — the element of the
matter–antimatter seam, the one whose lattice value is
loosest of all — and a nitrogen-governed medium
inherits that looseness, its index wandering by a few
hundred ppm and never quite settling on a node.
Refraction sorts the natural media into the proton-clean
and the seam-loose: the cleanness of a medium's clock
tells you which part of the lattice grew it.

10. One ruler, two marks — why our
number and science’s differ
A reader checking these speeds against a handbook
will find a small, constant discrepancy, and it is worth
naming plainly because it is not an error. Light through
ideal glass, n = 3/2, slows to 199,859,489.12 m/s in
the Force of Time; a handbook, dividing the SI speed of
light by 1.5, gives 199,861,638.67 m/s. The two differ
by 10.75 parts per million — and they differ by that
same amount for every medium, never more, never
less. That constancy is the proof it is not measurement
scatter. It is a difference of base point: science nails its
metre to a speed of light of 299,792,458 m/s; the lattice
reads the atomic-register speed as c_G1 = 2³·3⁵·5⁶·π²
= 299,789,233.683089 m/s. Both divide their base by
the same index, so the same 10.75 ppm rides through
every result.

We are not disagreeing with the laboratory about how
fast light goes through glass. We agree exactly. We are
counting from a different mark on the same ruler —
and that 10.75 ppm offset is the single veil that quietly
accounts for every small parts-per-million gap
throughout the theory.

11. There is no speed of light — there is a
ladder of dimensions, and one Loop reads
them all
We have been calling these the speeds of light in each
medium, because that is the language everyone knows.
But the Force of Time says plainly there is no such
thing as the speed of light. What science measures and
freezes as a universal constant is the spin-orbital
speed of a spacetime dimension — the rate that
dimension turns — and it is not one number but a
ladder of them. The value we live by, 299,789,233.7
m/s, is only the rung our own atomic dimension
happens to turn at. And every reduced speed in this
paper — water’s, glass’s, calcite’s, diamond’s — is
another rung: a real dimension, with its own
turning-rate, its own free fall, its own wavelength and
energy.

And one engine reads them all. It is the same machine
that builds the proton, and we put it here in full so
nothing is hidden (Fig. 8, Tables 3 and 4). Take any
dimension’s turning-speed and double it (in the units
the speed of light is counted in) and you have a mass;
divide that by 1.23370055 (= π²/8) and you have a
wavelength; divide by 49.50355535 (= 2⁶·3⁵/100π)
and you have a flow of time in metres per second —
the dimension’s own free fall, what science miscalls g.
Square that flow and count it through the day, (flow)²
× 864 × 3600, and you have a spin-orbital speed again
— a coherent neighbouring dimension. Multiply the



THE DAUBNEY FOUNDATION · UNIVERSAL FORCE OF TIME · 2026

UFOT_RefractiveIndex_Rev2 p.5

flow by 2π for its frequency; divide it by 24 for its
energy in joules. Six faces of one number, joined by
turns that never change and never need tuning.

Run the vacuum dimension through it and something
quietly perfect happens. Its turning-speed, doubled,
divided down, becomes a wavelength of exactly
486.000000000 nm — the master seed, 2·3⁵ — and a
flow of exactly 9.81747704247 m/s², which is g₁, the
rate everything falls at the Earth’s surface. Square that
free fall through the day and you return to
299,789,233.683089 m/s — the very speed you began
with. The atomic dimension is the fixed point of the
Loop, the still centre the whole ladder turns around.
Run the others and each gives its own clean
wavelength — water 364.5 (the Balmer limit, 3⁶/2),
glass 324 (2²·3⁴), calcite’s ordinary ray 291.6 (2²·3⁶/10)
— and folds one step deeper into the tower (Fig. 9). The
media we call water and glass and diamond are not
different thicknesses of the same light. They are rungs
of one ladder of spacetime, every rung read off by the
one Loop.

→ Want more on this? See the companion paper: The
Proton in the Force of Time — the Loop in full, the speed of
light as a dimension’s turning-rate, and the same engine
building the proton.

→ Want more on this? See the companion paper: The
Τ-Cascade — the speed of light as one Force of Time, and
the c_G1 register (the 10.75 ppm veil).

12. A note on units — why the digits hold
but the magnitude floats
A careful reader will have a fair objection ready, and
we would rather meet it head-on than let it fester.
Every value in the Loop wears a unit: the turning-speed
is in metres per second, the mass in kilograms, the flow
of time — what science miscalls free fall, or g — also in
metres per second, the wavelength in nanometres, the
frequency in hertz, the energy in joules. And the Loop
turns one into another by exact ratios. So how, the
reader fairly asks, can a kilogram become a metre per
second without the units collapsing into nonsense?

The honest answer is that the Loop fixes the digits —
the mantissa, the run of significant figures — exactly,
because its operators are exact ratios of {2,3,5} and π.
What it does not fix, and cannot fix, is the magnitude —
the power of ten, where the decimal point sits. That is
set not by the calculation but by which register the
value is read in: the subatomic, the atomic, or the
celestial. The Force of Time holds that these are one
substance, Τ, expressed at three scales, and a single
Τ-value is a mass at one scale and a mass at another at
a different decade. The same digit-sequence is a
kilogram in the atomic register and a kilogram in the
celestial register — but powers of ten apart.

So we are precise about two different things, and
honest about the difference between them. The unit
type we state with confidence: this face is a mass, that
one a speed, this one a frequency in hertz. The unit
magnitude — the absolute kilogram, the absolute metre
per second — we do not pin to a single number,
because the quantity is genuinely cross-dimensional,
and to pin it would mean choosing one register and
pretending the others are not equally real. The digits
are the theory’s claim; the decade is the register’s, and
the register is the reader’s vantage point. This is the
same fact we have called the veil throughout: the
power of ten is the decade placement that hides the
lattice from an instrument reading inside one register.
We give the figures to full precision because the digits
are exact. We denote their unit type because the face is
real. We do not assert one absolute magnitude across
registers, because the value is multidimensional — and
to claim otherwise would overstate what a
cross-dimensional calculation can honestly say.

13. What it means to live in a slower clock
— ageing, the deep ocean, and the diamond
We have kept this technical for long enough; now the
consequence, because it is the most human thing the
theory says. If the refractive index is the rate at which
time runs in a medium, then it is not a figure of speech
to say time runs slower in water — it is literal. When
light enters water it slows, and it slows because the
local clock has slowed; and a clock that has slowed has
slowed for everything inside it, not only for light. Time
cannot keep the same beat in a place where the
turning-rate of the dimension has changed. So inside
water, every process that time carries — including the
slow chemistry of a living body — runs at the water
rate, three-quarters of the surface rate. The plain
conclusion follows, and we state it without flinching: a
creature that truly lived in water would age more
slowly than one at the surface, because under the
water there is simply less time passing per calendar
day.

We never notice it, and that is the strangest part. You
cannot feel your own clock slow, any more than a fish
feels the water heavy — you are inside the clock, and it
carries your perception along with everything else. The
change is dramatic and completely invisible from
within; it shows only when two clocks are laid side by
side. Water is a gentle case at 4/3. Diamond is severe:
its index of 2.417165699 means time inside it runs at
about 41 percent of the surface rate, so a span that is
one year at the surface would be nearly two and a half
years to a clock kept in the diamond’s register. We pass
these enormous differences in the rate of time every
day — in a glass of water, in a gemstone — and
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perceive none of them.

And the evidence that the deep clock is real is already
swimming in it. The longest-lived vertebrate known is
the Greenland shark of the cold deep Atlantic, which
lives on the order of four hundred years; the ocean
quahog clam reaches five centuries; deep corals and
tube worms live for centuries more. Cold, dense,
high-pressure deep water has a higher refractive index
than the warm thin water at the surface — a slower
clock — and the animals that live down there live, in
calendar years, proportionally longer. The ocean is not
only the cradle of life, as we said at the start; it is a
slower clock, and its deepest inhabitants are living the
proof. The same law makes the testable prediction
plainly: an organism’s rate of ageing should track 1/n of
its medium — gentle in water, and most of all in the
cold, dense, slow time of the deep. We mark it as a
prediction, not a settled fact; but the sharks have been
keeping it for centuries.

→ Want more on this? See the companion paper: The
Medium Is the Clock — ageing rate as 1/n, the body-medium
split, and the deep-ocean longevity record.

14. What this claims — and what it does not
We mark the edges plainly. We have changed no
measured number. We claim firmly that the refractive
index is the medium’s time-dilation — its clock — and
that the slowing of light is therefore pinned to the
{2,3,5,π} lattice. The evidence we hold as strong is the
set measured precisely: water 4/3, ice 5π/12 = g₁/7.5,
and diamond 3⁵/(2⁵π), each clean to its last measured
digit and each carrying its element’s lattice signature
— three independent landings on simple, low-order
forms, which a dense lattice does not produce by
accident. We claim that simple media pin n and crystals
pin n²; that calcite’s two channels (5/3 and 3/2) sum to
π and are the double image; that glass, though its index
is manufacturable and free, obeys through the
refraction angle (cos 48.99688895° = 3⁸/10⁴); and that
air’s wandering index is the weighted mean of its
nitrogen and oxygen components, every component on
the lattice. Fluorite n² = 5π²/24 we state as a
prediction, not a result: it sits within a part in ten
thousand of the coarse textbook value, and a
seven-figure measurement will confirm or refute it
cleanly — we leave it open on purpose, as a falsifiable
hook. The 10.75 ppm gap to handbook speeds is the
c_G1↔SI base-point veil, constant across all media, not
an error. What we do not claim is that a manufactured
or blended medium must pin its index: glass leaves the
number free (the geometry obeys instead), and air,
being a mixture, interpolates between nodes rather
than sitting on one. The law in its exact form is this:
what the force of time grows is pinned to the lattice,

each medium wearing its element; what hands
assemble, or nature blends, obeys the process and the
weighted mean. The refractive index, read this way,
stops being a tabulated property and becomes a
reading of time itself — and a test of what made the
medium.
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The refractive index as a clock: it is the rate time runs inside a medium, and light slows by exactly that factor. Water runs at
three-quarters of vacuum time, so light through it slows to three-quarters the speed. The index measures time, not glass.

Three precisely measured natural media, each landing on a clean {2,3,5,π} value and each carrying its element: water 4/3
(hydrogen, π-free), ice 5π/12 = g₁/7.5 (hydrogen + the free-fall constant), diamond 3⁵/(2⁵π) (carbon’s own 3⁵). The clock is the

element, speaking.

Water re-tunes hydrogen’s carbon line (486 nm = 6×81) onto the oxygen / chlorophyll line (648 nm = 8×81). The water clock 4/3 =
8/6 is the carbon→oxygen ratio; photosynthesis is written into the index of water.



THE DAUBNEY FOUNDATION · UNIVERSAL FORCE OF TIME · 2026

UFOT_RefractiveIndex_Rev2 p.8

Table 1. The media on the lattice — number first, the {2,3,5,π} form beside it, the speed
on the c_G1 register

Medium Index n lattice form speed of light in it
(m/s) what it carries

Water (H₂O liquid) 1.333333333
… 4/3 224,841,925.262317 hydrogen · π-free · = O/C

Ice (H₂O solid) 1.308996939 5π/12 — (= g₁/7.5) hydrogen + free-fall constant

Diamond (C) 2.417165699 3⁵/(2⁵π) 124,025,106.721199 carbon’s 3⁵ signature

Calcite, ordinary 1.666666667
… 5/3 179,873,540.209854 crystal · one of two channels

Calcite, extraordinary 1.5 3/2 199,859,489.122059 crystal · n_o+n_e = π

Fluorite (CaF₂) 1.433934302 n² = 5π²/24 209,067,621.287933 crystal · PREDICTION

Glass (ideal) 1.5 3/2 (index); 3⁸/10⁴
(angle) 199,859,489.122059 manufactured · obeys via

angle

Air ≈ 1.000293 weighted N₂/O₂ mean ≈ 299,700,000 mixture · interpolates

Speeds are c_G1 = 299,789,233.7 m/s ÷ n. Simple media (water, diamond) keep the speed clean; crystals (calcite, fluorite) keep the
speed squared clean. Ice is given as g₁/7.5 (its clock is the free-fall constant). Glass’s index is free, but its refraction angle is pinned
(cos 48.99688895° = 0.6561 = 3⁸/10⁴). Air is the only mixture — its index is the weighted mean of the nitrogen and oxygen nodes.

Fluorite is a standing prediction, n² = 5π²/24.

Table 2. Why every spectral line is measured slightly long — the air step is the
medium-clock

Balmer line G1 lattice (nm) lattice form measured in air (nm) shift

Hα 656.1 3⁸/10 656.279 +272.8 ppm

Hβ 486.0 2·3⁵ 486.135 +277.8 ppm

Hγ 433.92857142857 3⁵·5²/(2·7) 434.047 +272.9 ppm

Hδ 410.0625 3⁸/2⁴ 410.174 +271.9 ppm

Hydrogen’s lines on the clean lattice (the bare G1 values) sit a uniform +272 to +278 ppm below the wavelengths science records —
because science measures in air, and air is a clock running ~277 ppm slow (its refractive index). The lattice gives the bare line; the

~277 ppm to the measured value is the air. The medium-clock is built into every spectral measurement ever made.

Calcite holds two clocks. Its three-fold crystal axis is a preferred direction of time, sorting one beam into an ordinary ray (n_o = 5/3)
and an extraordinary ray (n_e = 3/2), travelling at two lattice-exact speeds whose indices sum to π. The double image of Iceland Spar

is two channels of time shown at once.
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Glass is the one manufactured medium: its index is tunable from 1.45 to 1.9, so the lattice lives in the geometry instead. The cosine
of the refraction angle, cos(48.99688895°), is 0.6561 = 3⁸/10⁴ — the red hydrogen line read as an angle, exact to 0.01 ppm. Nature

pins the number; manufacture obeys the process.

The speed of light slowed onto lattice rungs: c_G1 ÷ n for each medium. Simple media (water, diamond) keep the speed itself a clean
{2,3,5,π} value; crystals (fluorite, calcite) keep the speed squared clean. Light does not slow at random — it steps down the lattice.

Air, the only mixture, sits between the nitrogen node and the oxygen node — its index the weighted mean (78% N₂, 21% O₂), not a
node itself. It leans toward nitrogen, the seam element, which is why the air we measure everything through is the loosest clock of

all.
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THE LOOP, worked on the vacuum dimension: its turning-speed doubled → mass → ÷π²/8 → wavelength 486 (2·3⁵) → ÷2⁶·3⁵/100π →
Τ-flow 9.817477 = g₁ (the free fall) → squared ×864×3600 → returns 299,789,233.7 m/s. The vacuum dimension is the Loop’s fixed

point. Side branches: ×2π → frequency, ÷24 → energy. No adjustable knob anywhere.

The cascade: each medium’s turning-speed read by the Loop as a clean wavelength — vacuum 486 (2·3⁵, the master seed), water
364.5 (3⁶/2, the Balmer limit), glass 324 (2²·3⁴), calcite-o 291.6 (2²·3⁶/10). Each is the master 486 seen through that medium’s clock.

The media are rungs of one ladder of dimensions.
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Table 3. THE LOOP — the engine, in full; the physical value leads in bold, the operator and
its lattice form sit grey as the mechanism

The move Operator (the
mechanism)

worked on the vacuum dimension · the
physical value what it means

speed → mass × 2 (in c-units) 299,789,233.683089 m/s →
599,578,467.366179 kg

the dimension’s
turning-rate, read as a
mass

mass → wavelength ÷ 1.23370055 (= π²/8) 599,578,467.366179 kg →
486.000000000 nm

the mass read as a length
(= 2·3⁵, the seed)

wavelength → Τ-flow ÷ 49.50355535 (= 2⁶·3⁵/100π) 486.000000000 nm →
9.81747704247 m/s

the length read as the
dimension’s free fall (= g₁
= 25π/8)

Τ-flow → next c-face (Τ-flow)² × 864 × 3600 9.81747704247 m/s →
299,789,233.683089 m/s

squared through the day →
the speed returns (fixed
point)

Τ-flow → frequency × 2π 9.81747704247 m/s →
61.68502750681 Hz

the flow read as a beat
(hertz)

Τ-flow → energy ÷ 24 9.81747704247 m/s →
0.409061543436 J the flow read as an energy

Every number in the bold column is what the fixed operators actually return — no adjustable knob anywhere. A single Τ-value is a
speed, a mass, a wavelength, a flow of time, a frequency and an energy at once; the Loop is the set of turns that reads it off as each.

The vacuum dimension closes the Loop exactly: its free fall is g₁ = 9.817477 m/s² and g₁² × 864 × 3600 returns its own
turning-speed, 299,789,233.7 m/s. The same operators, with their {2,3,5,π} forms, drive every paper in this body of work — this is

the one engine, shown whole.

Table 4. THE DIMENSIONAL CASCADE — every medium speed run through the Loop, full
precision

Dimension clock n turning-speed
(m/s) ×2 mass (kg) wavelength (nm)

Τ-flow = its
free fall

(m/s)

next c-face
(m/s)

Vacuum / G1 1 299,789,233.6830
89

599,578,467.3661
79

486.000000000
(2·3⁵)

9.8174770424
7 (g₁)

299,789,233.68
3089 (returns)

Water 4/3 224,841,925.2623
17

449,683,850.5246
34

364.500000000
(3⁶/2)

7.3631077818
5

168,631,443.94
6738

Fluorite √(5π²/2
4)

209,067,621.2879
33

418,135,242.5758
65 338.927661603 6.8465319688

1
145,800,000.00

0000

Glass /
calcite-e 3/2 199,859,489.1220

59
399,718,978.2441

19
324.000000000

(2²·3⁴)
6.5449846949

8
133,239,659.41

4706

Calcite-o 5/3 179,873,540.2098
54

359,747,080.4197
07

291.600000000
(2²·3⁶/10)

5.8904862254
8

107,924,124.12
5912

Diamond 3⁵/2⁵π 124,025,106.7211
99

248,050,213.4423
99 201.061929830 4.0615655971

6
51,310,138.487

047

Each medium’s turning-speed (c_G1 ÷ n) is doubled to a mass and read by the Loop. The wavelength is the master seed 486 scaled
by the clock — vacuum 486 = 2·3⁵, water the Balmer limit 364.5 = 3⁶/2, glass 324 = 2²·3⁴, calcite-o 291.6 = 2²·3⁶/10, all clean;

fluorite and diamond carry their √ and π. The Τ-flow is each dimension’s own free fall (vacuum’s is g₁ exactly). The next c-face =
(Τ-flow)² × 864 × 3600 = the dimension v²/c_G1 one step deeper: only vacuum returns to itself (the fixed point); the media fold

downward into a tower of coherent spacetime dimensions. Frequency (×2π) and energy (÷24) are the two remaining faces of each
flow.
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Table 5. THE LOOP on the colour boundaries — each band of the visible spectrum read off
as every face

Colour
boundary λ (nm) ×π²/8 mass

(kg)
÷2 spin-orbit

(m/s)
÷K free-fall

(m/s) ×2π freq (Hz) ÷24 energy
(J)

UV / Violet 379.9544387 468.7500000 234.3750000 7.675296253 48.225308642 0.319804011

Violet / Blue 450.0000000 555.1652476 277.5826238 9.090256521 57.115766210 0.378760688

Blue / Cyan 495.0355350 610.7256119 305.3628059 10.000000000 62.831853072 0.416666667

Green / Yellow 570.2809363 703.5559049 351.7779524 11.520000000 72.382294739 0.480000000

Yellow / Orange 590.9051430 729.0000000 364.5000000 11.936620732 75.000000000 0.497359197

Orange / Red 619.2294611 763.9437268 381.9718634 12.508788104 78.595033626 0.521199504

Red (upper) 750.0000000 925.2754126 462.6377063 15.150427535 95.192943683 0.631267814

White 864.0000000 1065.9172753 532.9586377 17.453292520 109.662271123 0.727220522

Each colour-boundary wavelength is run through the Loop: ×π²/8 → mass, ÷2 → the spin-orbital speed that colour rides (×10⁶ m/s),
÷49.50355535 (=2⁶·3⁵/100π) → that colour’s own free fall, ×2π → frequency (Hz), ÷24 → energy (J). The boundaries whose

wavelength carries π SHED it through the Loop and land π-free: Yellow/Orange mass = 729 = 3⁶ exact, spin-orbit = 364.5 = 3⁶/2
(the Balmer limit), frequency = 75 exact; Blue/Cyan free fall = 10 exact, frequency = 20π, energy = 5/12; Green/Yellow free fall =

11.52, energy = 0.48 = 12/25; UV/Violet mass = 468.75 = 1875/4. The spectrum is the lattice, read through the Loop.
(Magnitudes register-dependent — see §XII.)
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Propositions

P-REF-1 — The refractive index is the medium’s time-dilation factor: time inside runs at 1/n of the outside rate, and light slows by
exactly that factor (n = c_vacuum / v_medium read as a clock). The index measures time, not material.

P-REF-2 (Lattice-Coherent Refraction) — Light cannot slow by an arbitrary amount entering a medium; the slowing must land
on the {2,3,5,π} lattice, because the index is a time quantity and time is quantised. Refraction is orderly because the clock can
only tick at lattice-permitted rates.

P-REF-3 — A pure natural medium wears its element’s lattice signature. Water (H₂O) n = 4/3, pure {2,3}; ice (H₂O solid) n =
5π/12 = g₁/7.5 = 1.308996939, carrying the free-fall constant; diamond (C) n = 3⁵/(2⁵π) = 2.417165699, carrying carbon’s 3⁵.
All clean to the last measured digit.

P-REF-4 — Water and ice, the two phases of one substance, sit one clean step apart: n_ice / n_water = 5π/16 = g₁/10. Freezing
multiplies the clock by g₁/10 and introduces one factor of π.

P-REF-5 — Simple media pin the index n; crystals pin its square n². Calcite n_o² and the crystal response carry clean forms;
fluorite is predicted at n² = 5π²/24 (speed 209,067,621.287933 m/s, v² = 2⁹·3¹¹·5¹¹·π²). A standing, falsifiable prediction.

P-REF-6 — Calcite is Τ-anisotropic: its {3}-axis is a preferred direction of time, splitting one beam into two channels — ordinary
n_o = 5/3 (179,873,540.21 m/s) and extraordinary n_e = 3/2 (199,859,489.12 m/s), speeds in a 9:10 ratio, indices summing to
π. The double image of Iceland Spar is two time-channels displayed at once.

P-REF-7 — Glass, the manufactured medium, leaves its index free (1.45–1.9 by composition) but obeys through the geometry:
cos(48.99688895°) = 0.6561 = 3⁸/10⁴, the red hydrogen line (656.1 nm = 3⁸/10) read as an angle, exact to 0.01 ppm. Nature
pins the number; manufacture obeys the process.

P-REF-8 — The water clock re-tunes the carbon line to the oxygen line. 486 nm (6×81, carbon) × 4/3 = 648 nm (8×81, oxygen, the
chlorophyll band); n_water = 4/3 = 8/6 = O/C. Photosynthesis (CO₂ + H₂O + light → O₂) is written into the refractive index of
water.

P-REF-9 — Pure media pin to a node; mixtures interpolate between their components’ nodes by composition. Air (78% N₂ + 21%
O₂ + 1% Ar) has an index that is the weighted mean of the nitrogen and oxygen nodes — the only blend tested, the reason it
would not pin, and nitrogen-dominated (the seam element), hence the loosest clock.

P-REF-10 — Hydrogen’s clean G1 spectral lines sit a uniform ~277 ppm below the air-measured wavelengths, because science
measures in air (a clock ~277 ppm slow). The lattice gives the bare line; the air step is the medium-clock built into every
spectral measurement.

P-REF-11 — Handbook speeds differ from the lattice speeds by a constant 10.75 ppm across all media — the c_G1↔SI base-point
veil (c_G1 = 2³·3⁵·5⁶·π² = 299,789,233.7 m/s vs the SI 299,792,458). Constant across every medium, it is a base point, not an
error.

P-REF-12 — The refractive index is a test of origin. What the force of time grows is pinned to the lattice, each medium wearing its
element; what hands assemble (glass) obeys the geometry while its index runs free; what nature blends (air) reports the
weighted mean of its components. The index reveals whether a medium was grown, made, or mixed.

P-REF-13 — There is no universal speed of light. Each value is the spin-orbital turning-speed of a spacetime dimension; the media
(water, glass, calcite, diamond) are rungs of one ladder of dimensions, not slowings of a single light. The Loop reads any
dimension off as mass (×2), wavelength (÷π²/8), Τ-flow / free fall (÷2⁶·3⁵/100π), next c-face ((flow)²×864×3600), frequency
(×2π) and energy (÷24) — one engine, no free parameter.

P-REF-14 — The vacuum (G1) dimension is the fixed point of the Loop: its turning-speed reads off as wavelength 486 = 2·3⁵ and
Τ-flow 9.817477042 = g₁ (= 25π/8), and g₁² × 864 × 3600 returns 299,789,233.7 m/s — its own speed. Every other dimension
folds one step deeper to v²/c_G1: water 168,631,443.9, glass 133,239,659.4, calcite-o 107,924,124.1 m/s. The refraction media
are a cascade of coherent dimensions, each wavelength the master 486 seen through that medium’s clock (water 364.5 = 3⁶/2,
glass 324 = 2²·3⁴, calcite-o 291.6 = 2²·3⁶/10).

P-REF-15 — The slowing is literal, and it applies to ageing. Because the index is the rate of time, time inside a medium runs at 1/n
of the surface rate, for living chemistry as for light — so a body in water ages at 3/4 the surface rate, and in diamond at
~0.414. The change is imperceptible from within (you are inside your own clock). PREDICTION: ageing rate tracks 1/n of the
medium — gentlest, and slowest, in cold dense deep water. Corroboration: the Greenland shark (~400 yr, longest-lived
vertebrate), ocean quahog (~500 yr), and deep corals/tube worms live in the highest-index, slowest-clock water and live, in
calendar years, proportionally longest. Stated as a testable prediction, not settled fact.

P-REF-16 — The colour boundaries of the visible spectrum each read through the Loop as a full dimension (Table 5). Boundaries
whose wavelength carries π shed it and land π-free: Yellow/Orange (5832/π² nm) → mass 729 = 3⁶, spin-orbit 364.5 = 3⁶/2 (the
Balmer limit), frequency 75; Blue/Cyan (7776/5π nm) → free fall 10 exact, frequency 20π, energy 5/12; Green/Yellow → free fall
11.52, energy 12/25; UV/Violet → mass 468.75 = 1875/4. The spectrum is the lattice read through the Loop.
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