Structural Parallels to Physics, Astronomy, Computation, and
Other Sciences in Arithmetic

Throughout, these parallels are structural analogies only; no physical identifica-
tion is intended.

Foreword

This note is not a proof of a physical theory, nor a claim that the multiplication table explains
physics. It is a collection of structural parallels arising from a very elementary arithmetic
object. The ingredients are exact: quotient-remainder coordinates, support, multiplicity, parity,
transport, boundary injection, and continuous base change. Yet these ingredients appear to
support an unusually large number of readings familiar from physics, astronomy, computation,
information, and dynamical systems. One or two such parallels might be dismissed as coincidence.
Taken together, however, they suggest that the Euclidean decomposition of multiplication carries
a surprisingly expressive internal architecture. This architecture should not be mistaken for a
physical theory, but neither should it be casually discarded as a visual accident.

Introduction

For a product in the multiplication table one writes
ab=qn+r, 0<r<n.

The array
A(n,q,r)

counts how many ordered factor pairs land in the cell (g, 7). The support

S(nv q, T) = 1{A(n,q,'r)>0}
records whether the cell is occupied. The parity
P(n,q,r) = A(n,q,r) mod 2

records what survives after pairwise cancellation modulo two.

The transport papers add the evolution from n to n + 1. Old mass is transported by
re-expressing the same integer in the new base. New mass enters from the new boundary. The
continuous transport note then records the base-flow

Ryiny(z) = Ry(z) — Qy(x)Ay  (mod y + Ay),
and, away from quotient-change thresholds,

;‘;Rym) = Q).

Thus quotient is not only height. It is also the generator of remainder motion.
The following notes keep the same rule throughout:

analogy, not assertion.



1. Cosmological expansion: old particles redshift while the uni-
verse grows

For a fixed integer x,

As n grows,
qn — 0.

So in the g-mass picture, every fixed particle loses kinematic mass as the frame expands. This is
strongly analogous to cosmological redshift.

Expansion makes old excitations dynamically colder.

Meanwhile the chamber grows as n?. The maximal quotient scale grows only linearly. So
relative to the full chamber, the fast scale becomes smaller.

In slogan form:

old particles redshift; the arena outgrows the speed limit.

2. Hubble-flow analogy: velocity depends on quotient height

Continuous transport gives
d
@Ry(x) = —Qy(x).

So velocity in remainder-space is tied to quotient height. Large quotient means the number sits
many frame-lengths above the current spatial slice. It is far out in quotient height and therefore
drifts fast in r-space.

This resembles a Hubble-like law, but in quotient space rather than physical space.

high quotient height produces high spatial drift.

3. Event horizon / causal cone analogy

At time n, the spatial width is n. The fastest possible quotient scale is of order n. So a fast
particle can cross the r-width in one step, while that motion becomes negligible compared with
the whole n x n chamber.
This creates two scales:
reachable spatial width

and
total phase-space area.

This resembles horizon thinking: causal reach can be large locally while small relative to the
full expanding arena.
4. Boundary creation: matter injection from the expanding edge
The transport update has the form
An+1 = q)nAn + En+1-

Old mass is transported. New mass enters only through the new boundary index.
The new contribution is structured. In the positive-indexed multiplication table, it enters
along the » = 0 axis, with a corner event.



So new matter is not created everywhere. It is born at the boundary.

r=20

acts like a creation axis.

5. Dark matter analogy: visible support versus hidden multiplic-
ity
Support records only

S(n,q,r) € {0,1}.

Multiplicity records
A(n,q,r).

Two cells may look identical in support while having very different internal mass.
Thus:
support is visible occupancy;

multiplicity is hidden internal mass.

A cloud chamber image may show one occupied pixel, but inside that pixel there may be
many factor-pair paths.

6. Black-hole analogy: highly composite numbers as mass con-
centrations

A divisor-rich number gathers many arithmetic worldlines into one Euclidean cell. Its external
footprint may be one pixel, but its hidden multiplicity may be large.
This resembles black-hole logic in a purely structural way:

small external footprint, large hidden internal mass.

A prime is the opposite: late entry, minimal factor-pair mass.

7. Particle physics analogy: primes as weakly interacting particles

A prime p has only the factor pairs
(L,p), (p, 1).

It appears late:
no(p) = p.
It does not accumulate a rich internal factorization family.
So primes behave like minimal-interaction particles.
Composites are interacting states. Squares are diagonal self-coupled states. Highly composite
numbers are many-channel resonances.
prime = minimal channel state

square = diagonal self-coupled state

highly composite = multi-channel resonance.



8. Quantum transition analogy: factor-pair admission levels
For a fixed number z, each factor pair enters at time
tz(a,b) = max(a,b).
Multiplicity mass therefore grows in jumps:
pn(z) = #{(a,b) : ab=z, a,b < n}.

This is quantum-like:
mass levels are admitted discretely.

The divisor structure of z is its admission spectrum.

9. Caustics and lensing: cloud-chamber rays and pillars

The support images show pillars, rays, frame effects, and structured depletion regions. These can
be read like caustics: places where arithmetic trajectories align or where factorization becomes
sparse.

Multiplicity-weighted images would distinguish:

support caustics

from
multiplicity caustics.

Brightness and mass need not coincide.

10. Entropy analogy: support entropy versus multiplicity entropy

There are at least two entropies.
Support entropy asks:
how many cells are occupied?

Multiplicity entropy asks:
how spread out is the factor-pair mass?

A chamber can have many occupied cells with low multiplicity, or fewer cells with high
multiplicity concentration.
The multiplication table becomes a gas of factor-pair particles projected onto Euclidean cells.

11. Matter—antimatter / parity analogy
Modulo two, off-diagonal factor pairs cancel:
(a,b) + (bya) =0 (mod 2).

Only diagonal square states survive.
Thus:
off-diagonal factor pairs annihilate in parity;

diagonal square states survive as self-paired particles.

Parity cloud chambers are residual fields after pair-annihilation.



12. Renormalization-group analogy
Changing n changes the frame:
r=qn+r=Q(Mn+1)+R.

The object z is fixed, but its coordinates change under a scale transformation.
The transport law is universal. The multiplicative rank controls which integers are occupied.
kinematics is universal;
matter content depends on interaction rank.

Euclidean transport behaves like a universal scale-flow.

13. Quotient as velocity

Continuous transport gives

d
dy
So Qy(x) is not merely quotient height. It controls the velocity of the remainder coordinate

under base expansion.
High quotient means fast drift. Low quotient means slow drift. Zero quotient means rest.

Ry(z) = —Qy(2).

quotient height is remainder velocity.

14. Arithmetic phase space

The pair
(Qy(2), Ry(x))

can be read as a phase-space coordinate.

R = position inside the current base,
() = momentum-like or velocity-like coordinate.

The base y plays the role of scale-time.

15. Sawtooth motion

The remainder Ry(z) is locally linear but globally piecewise. At quotient thresholds, @, (x)
changes.
So the trajectory resembles a sawtooth:

linear drift, then threshold change.
The particle moves inside a changing interval

0 < Ry(x) <y.



16. Thresholds as phase transitions

The quotient

changes at special base values. Between these thresholds, motion is simple. At thresholds, the

velocity changes.
Thus:
smooth motion inside a phase;

sudden change at a critical surface.

17. Boundary as observable horizon

The transport law moves coordinates, but the multiplication table only sees products with
admitted factors. New products appear when the factor domain expands.
Thus:
transport moves coordinates;

boundary growth admits matter.

This is close to a horizon or observability analogy.

18. Motion of numbers as worldline theory

o (2] o)

is a worldline. The first appearance

For a fixed z, the trajectory

no(z) = nc[ll|in max(d, z/d)

is its birth into the multiplication table.
The factor family P,(n) is its internal state space.

19. Parity as a fermionic shadow

Parity keeps what survives modulo two:
P(n,q,r) = A(n,q,r) mod 2.

Since off-diagonal pairs occur in twos, parity is determined by squares.
Thus:
squares are the unpaired particles of the mod-2 universe.

20. Arithmetic has kinematics before matter

Transport exists for every integer. Support decides which transported integers are actual products

in the current table.
Thus:
transport gives kinematics;

support gives matter;

multiplicity gives mass.



21. Quantum tunneling: appearance before classical admissibility

Every integer has Fuclidean coordinates at every base. But it appears as multiplication-table
matter only after a factor pair becomes admissible.
Before ng(x), the integer is kinematically present but multiplicatively invisible.

Euclidean transport is under-barrier motion;

support appearance is detection.

22. Tunneling as divisor-window penetration
The divisor-window formula reads:
A(n,q,r) =#{d|gn+r: g<d<n}.

A number may have divisors, but none inside the current window.
A product becomes visible when a divisor penetrates the window.

tunneling = a divisor channel entering the admissible window.

23. Entanglement: factor pairs as nonlocal witnesses

A product cell contains a number
x = ab.

The two factors are separate coordinates in the multiplication table, but their product determines
one Euclidean cell.
Thus:
the factors are separate, but their product-state is one.

Factor pairs are entangled witnesses of one product-state.

24. Collapse into one coordinate

Many pairs may satisfy
ab=cd=ef =x.

In Euclidean space they all occupy one cell.
Thus:
many internal channels — one observed coordinate.

Support is the measured state. Multiplicity is the hidden degeneracy.

25. Variable speed of light

The speed scale in remainder-space is controlled by quotient. The largest quotient scale grows
with the chamber.
Thus the effective speed limit is not constant across frames.

locally, the speed limit grows;

globally, the universe outgrows it.



26. Horizon problem

Distant regions of the chamber can show related structures. They need not communicate locally.
They share a global arithmetic origin.

arithmetic solves its horizon problem by global definition, not signal travel.

27. Inflation-like reading

At small base, a large fixed integer has high quotient and high remainder velocity. Later, quotient
drops.
Thus:
early arithmetic motion is fast;

late motion redshifts.

This resembles an inflation-like epoch.

28. Time dilation

Different integers experience the same base-time differently because

d

gy () = @y (@),

High-Q numbers change rapidly. Low-@ numbers change slowly.

quotient determines how strongly a number feels expansion.

29. Gravitational time dilation

High multiplicity cells are arithmetic mass concentrations. One may ask whether dense regions
behave differently under transport than sparse regions.

In the current theory the background transport is fixed. But multiplicity suggests a possible
matter-density layer.

geometry is fixed; mass rides on it.

30. Relativity: invariant integer, frame-dependent coordinates

The integer x is invariant. The coordinates

(q,7)

depend on the base n.
Thus:
x = invariant event,

n = reference frame,
(q,r) = frame-dependent coordinates.

The transport map is an arithmetic coordinate transformation.



31. Equivalence principle analogy

Locally, where Q(x) is constant, motion is linear:

Ry(z) =z — Qy(x)y.

Globally, quotient thresholds create nontrivial behavior.

locally simple, globally structured.

32. GR versus quantum theory

Euclidean transport is continuous and geometric. Factorization is discrete and spectral.

transport = geometry;
factor channels = quantum-like discreteness.

The tension resembles the contrast between general relativity and quantum theory.

33. Quantum gravity analogy

The chamber combines:
(g,r) = geometric coordinate

with
A(n, q,r) = matter density.

In the present papers, matter does not bend the transport law. This is closer to fields on a
fixed background than full general relativity.
A speculative extension would allow multiplicity to backreact on transport.

34. Fixed background versus backreaction

Current theory:
transport law independent of multiplicity.

GR-like extension:
A(n,q,r) modifies future transport.

Thus:
FEuclidean transport is special-relativity-like;

multiplicity backreaction would be GR-like.

35. P versus NP: verification versus construction

Support membership asks:
da,b<n: ab=z.

Given (a,b), verification is easy. Finding such a pair may be harder.
Thus support has an NP-like witness form.
support is existential;

multiplicity counts witnesses.



36. The cloud chamber as a certificate landscape

Black pixels are yes-instances:
da,b<n: ab=k.

White pixels are no-instances.
Multiplicity counts the number of witnesses.
Thus support is decision. Multiplicity is counting.

37. Complexity layers

The chamber has three computational shadows:
S = existence,

A = number of witnesses,
P = A mod 2 = parity of witnesses.

So:
S ~ NP-like, A~ #P-like, P ~ @P-like.

38. P versus NP and primes

For a prime p, the first possible witnesses are

(1,p), (p, 1).

So p appears only at n = p.
Thus primes are late yes-instances. Balanced composites have early certificates. Squares
have perfectly balanced certificates.

39. Hidden certificates

A product hides its witnesses. The visible state is compact:
T.
The hidden structure is the factor family:
P.(n).

Thus:
visible product = compressed information;

factor pairs = hidden certificates.

40. Strongest additions

The strongest parallels so far are:
relativity: invariant integer, frame-dependent coordinates;

redshift: quotient velocity decays;
complexity: support is existence, multiplicity counts witnesses;

quantum/GR split: continuous transport versus discrete channels.
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41. Enlarged synthesis
The arithmetic universe has layers:
relativity layer: coordinate frame changes;

cosmology layer: expansion redshifts quotient;
quantum layer: factor channels open discretely;

complexity layer: witnesses and counts.

42. Uncertainty principle: position versus factor information

Knowing
r=qn-—+r

gives a precise Euclidean position. But it does not reveal the internal factorization family.
Thus:
precise position hides internal arithmetic state.

This is projection uncertainty.

43. Support versus multiplicity uncertainty

Support gives a sharp black-white picture. Multiplicity gives hidden depth.
The more one reduces the chamber to support, the more multiplicity information is lost.
support is sharp but shallow;
multiplicity is deep but less binary.

44. Quotient and remainder as conjugate-looking coordinates

Since
a
dy

@ generates motion in R. The two are linked by

Ry(z) = =Qy(x),

r = Qy(x)y + Ry(z).
Thus:

quotient and remainder are coupled coordinates of one invariant integer.

45. Uncertainty as loss under projection

The map
(a,0) = (q,7)
throws away the path. Many factor pairs can collapse into one cell.
Thus:

measurement into Euclidean coordinates forgets the path.
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46. Fine-tuning: window alignment rather than initial tuning

The divisor-window formula shows that structure appears when divisors, base, quotient, and
remainder line up.
This suggests:
fine-tuning may be window-tuning.

Not primordial tuning, but temporal alignment.

47. Fine-tuning as resonance window
A chamber may look special when several constraints resonate:
x=ab, x=qgn+r, qg<d<n.
Thus:
fine-tuning becomes resonance in base-time.
48. Anthropic window analogy

If complex structure appears only in certain ranges of n, an observer would naturally notice
those ranges.
Thus:
the scale looks special because that is where structure is visible.

49. Constants as moving relations

What appears constant at one scale may be a relation inside a deeper flow.
The law

Ryiny(7) = Ry(7) — Qy(x)Ay  (mod y + Ay)

is not a fixed number but a stable relation through change.

50. Fine-tuning versus inevitability

The patterns are deterministic. They are not chosen. But they may appear only in narrow scale
windows.

not designed, but inevitable;

not permanent, but windowed.

51. Interference

Divisor families overlap. Where they reinforce, support is dense. Where they fail to overlap,
depletion appears.

the cloud chamber is an interference image of factor families.
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52. Diffraction

Multiplication acts like an aperture. Euclidean rastering acts like a screen.

multiplication is the aperture;

Euclidean coordinates are the screen.

53. Decoherence
Multiplicity has many internal alternatives. Support keeps only:
A>0.
Thus:
decoherence is the forgetting of multiplicity.
54. Measurement problem
Different observations give different readouts:
S = existence, A = density, P = parity,

q = height, r = position.

The arithmetic object depends on the projection used to observe it.

55. Vacuum fluctuations

White cells are not all equal. Some are far from occupation. Others are near a divisor-window
threshold.
Thus:
empty regions may contain latent arithmetic potential.

56. Symmetry breaking

The table is symmetric under

(a,b) <> (b,a).

But the projected chamber need not display that symmetry plainly.
Parity restores a residue of it by cancelling off-diagonal pairs.

57. Gauge choice

The base n is a coordinate choice:
T =qn+r.

Changing n changes coordinates, not x.
Thus:
n = gauge/frame choice,

x = gauge-invariant object.

13



58. Conservation laws

Old mass is transported exactly. New mass enters through a source term.

new total = transported old total + boundary source.

59. Noether-like analogy
Exchange symmetry implies parity cancellation.

(a,b) <> (b,a)

forces off-diagonal pairs to vanish modulo two.
Thus:
symmetry controls what survives.

60. Critical phenomena and percolation

Support is an occupied/empty field. As n grows, connected structures may emerge.

S(n,q,r)

can be studied like a percolation configuration.

61. Phase diagram of arithmetic matter
Different regions correspond to different states:
A=0: vacuum,

A = 1: single-channel matter,
A > 1: dense composite matter,

P =1: parity residue.

62. Fine-tuning as criticality

A chamber may seem fine-tuned when it lies near a phase boundary.

fine-tuning may be criticality observed from inside the window.

63. Strong fine-tuning slogan

The constants may not have been tuned in advance. The flow may naturally create epochs where
independent arithmetic constraints line up just long enough for structure to appear.

No initial tuning is needed if transport produces resonance windows.
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64. New grand synthesis

Uncertainty is projection. Fine-tuning is resonance. Interference is overlap of divisor families.
Decoherence is multiplicity becoming support. Gauge is base choice. Criticality is scale-window
structure.

65. Outside-the-box sentence

The arithmetic universe does not need its visible structures to be tuned at the beginning. It has
a transport law, a divisor window, and an expanding frame. Over time, these create temporary
epochs of alignment.

Fine-tuning becomes resonance; uncertainty becomes projection; observation becomes support.

66. Wave—particle duality

A fixed integer x behaves like a particle in Euclidean space:
T = Qn(z)n + Ry(x).
But it behaves like a wave in factor space through its family
P.(n) ={(a,b) : ab=x, a,b <n}.

Thus:
integer as particle;

divisor family as wave.

67. Wave—particle duality in the chamber

Support gives particle detection. Multiplicity gives wave intensity.
S = particle image,
A = wave intensity.

68. Wave-function collapse

Many factor channels can land in one cell:

(a,0), (¢,d), (e, f) — (g, 7).

Thus:
many witnesses — one visible event.

69. Collapse as support measurement

The map
A(n, q,r) — S(n,¢,7) = L{a(n,qr)>0}

collapses multiplicity to yes/no existence.

support is collapsed multiplicity.
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70. Born-rule-like reading

If one samples a random ordered pair (a,b) from the n x n table, then
A(n.q,1)

Pn(er) = n2

Multiplicity supplies probability weight.

probability is normalized multiplicity.

71. Probability in general

Probability appears when hidden witnesses are sampled but only their projected cell is observed.

number of hidden paths

robability = .
P Y number of possible paths

72. Repeated coin flip

After m fair coin flips, there are 2™ histories. The outcome h heads has multiplicity
m
'k

p(h) — th).

m

So

A repeated coin flip is a multiplicity machine.

73. Coin flips and the chamber

Coin flips:
histories — number of heads.

Multiplication:
(a,0) — (g, 7).

Both are many-to-one projections. Probability is the normalized number of hidden histories.

74. Randomness versus deterministic multiplicity

The chamber is deterministic. Randomness appears only when one samples hidden pairs.

probability is what deterministic multiplicity looks like under random sampling.

75. Wave-function as distribution over hidden paths

A formal amplitude-like field could be defined by

A(n,q,r)
Yn(g,m) =\ —— .
n
Then 4
nla )P = 22T

Parity supplies a primitive cancellation layer.
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76. Interference revisited

In multiplicity:
1+1=2.

In parity:
1+1=0 (mod 2).

Thus parity is arithmetic interference modulo two.

77. Double-slit analogy

Each factor pair is a path. The Euclidean chamber is the screen. Multiplicity counts how many

paths reach the same detection point.
factor pairs are slits;

the chamber is the screen.

78. Decoherence again

Passing from multiplicity to support erases internal path information.

A— 8.

The support chamber is a classical shadow of a many-path arithmetic process.

79. Measurement basis
The same arithmetic system can be observed as:
(q7 r)’ k? A7 S? P7 Px(n)'

Each basis reveals some structure and hides other structure.

80. Probability as many-to-one projection

Probability appears whenever many hidden states project to fewer observed states.

microstates — macrostates.

Coin flips and multiplication tables share this structure.

81. Brownian motion analogy

Repeatedly sampling random factor pairs gives a random sequence of chamber cells.

probability landscape is fixed by A(n,q,r).
High-multiplicity cells are visited more often.

17

The



82. Thermal equilibrium

Uniform sampling of ordered pairs gives

A(n,q,r)

Pn<Q7T) = n2

High-multiplicity cells are entropically favored.
One may attach an entropy-like quantity to a cell by writing

H(n,q,r) ~log A(n,q,7),

with the convention that empty cells have no such internal multiplicity entropy.

83. Born rule versus Boltzmann rule

Boltzmann-style:

Alg,r
Born-style analogy:
P(q,r) = (. 7)I,

where

84. Phase and sign

The current framework has counts, support, and parity, but not full complex phase.
Parity is a toy interference. A fuller quantum-like extension would assign phase weights:

(a,b) — €90,

85. Path integrals
Multiplicity is the unweighted path sum:

A(n,q,r) = Z 1.
ab=gn—+r
Parity is the mod-2 path sum:
P(n,q,r) = Z 1 (mod 2).
ab=gqn-+r

A phase-weighted extension would be

U(ngr)= Y %

ab=gn—+r

86. Many-worlds analogy

Each factor pair is a possible internal branch. Support shows the observed outcome. Multiplicity
counts branches.

many internal worlds — one observed product coordinate.
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87. Observer effect

Observation means projection. Support destroys multiplicity information. Parity destroys even
more. Quotient-only observation loses remainder, and remainder-only observation loses quotient.

the chosen projection changes what remains visible.

88. Random matrices / spectral statistics

At large n, chambers can appear noisy locally but structured globally. One may study gap
statistics, clusters, ray distributions, parity residues, and multiplicity spectra.

deterministic noise with arithmetic correlations.

89. Information theory
There is an information cascade:
(a,b) — ab — (¢,7) — S — P.

Each step compresses.

arithmetic observation is information compression.

90. Strong wave-probability synthesis

integer = particle,
factor-pair family = wave/hidden paths,
multiplicity = intensity/probability weight,
support = detected event,

parity = mod-2 interference.

91. Quantum-like layer

A number travels as a particle through Euclidean coordinates. It spreads as a wave through
factor channels. When observed as support, the wave collapses to a pixel.

An integer is a particle in Euclidean space and a wave in factor space.

92. Automaton

The update
An—i—l = (I)nAn + En+1

makes the chamber an exact deterministic automaton.

state = Ay, Sp, Pn,
time = n,

rule = ®,, + boundary injection.
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93. Cellular automaton analogy

Support and parity are binary fields:

Su(q,7), Pulq,r) € {0,1}.

Multiplicity is an integer-valued field.
Thus the chamber has binary and integer automaton layers.

94. Automaton with expansion
Unlike ordinary cellular automata, the grid grows:
n—n-+ 1

The rule both embeds old information and creates new boundary information.

Euclidean transport is the embedding rule of an expanding automaton.

95. Automaton with hidden memory

Support is visible screen. Multiplicity is hidden register.

S=1

does not reveal whether
A=1,2,3,....

support is the screen; multiplicity is the memory.

96. Parity automaton
Modulo two, most doubled boundary terms vanish. Only the corner bit survives.
Py = @, P, ® corner.

The parity universe expands by transporting old bits and adding one new bit.

97. Reversible versus irreversible computation

Interior transport is reversible for a fixed integer. But the full chamber update is not globally
reversible because boundary mass has no preimage.

reversible inside, irreversible at the edge.

98. Compression and decompression

(a,b) — ab — (¢, 7) — S.

Multiplicity records how many things were compressed into each cell.

multiplicity is the decompression key.
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99. Lossy image encoding
The support image is a lossy encoding of the multiplication table.
full table > multiplicity > support > parity.

Every projection loses information and gains pattern.

100. Morphogenesis
Simple rules create complex forms:
k = ab, k=qn+r.
The chamber resembles pattern formation from simple arithmetic growth.

simple generation, complex morphology.

101. Growth rings

Fach step adds a new boundary. Old structure is transported. New structure enters.
The final chamber contains traces of its development.

the chamber is a fossil of its own growth.

102. Archaeology of numbers

Support is surface artifact. Multiplicity is buried density. Parity is residual trace.

S = surface artifact,
A = buried density,

P = residual trace.

103. Ecology

Each cell is a niche. Support is presence/absence. Multiplicity is population. Boundary growth
creates new habitats.

the chamber is an arithmetic ecosystem.

104. Evolution

Novelty enters because the possibility space expands.

new form = old form transported + new boundary possibilities.

novelty comes from enlarged admissibility.
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105. Linguistics

A number can have many parses:

r=ab=cd=cef.

Factorization is syntax. Euclidean position is semantics.
Highly composite numbers are ambiguous words. Primes are nearly unambiguous words.

106. Music

Divisors are harmonics. The divisor window is the playable range:
qg<d<n.

Multiplicity is loudness. Parity is cancellation.

the divisor window is an arithmetic instrument.

107. Grammar and automata

The support language is
L,={k:k=ab, 1<a,b<n}.

Multiplicity counts derivations. Parity counts derivations modulo two.

S = recognized language,
A = number of parses,

P = parse parity.

108. Error-correcting codes

Support is a structured code pattern. Parity is checksum-like. Transport re-encodes old data in
a new block length.

Fuclidean transport is arithmetic re-encoding.

109. Cryptography
The product is public. The factors are hidden.
x = public object,

(a,b) = private witness.

The chamber may show that a secret exists without showing what it is.

110. Database indexing

Euclidean decomposition stores products in buckets:
(g, ) = bucket.
Multiplicity is bucket load. Support says whether the bucket is nonempty.
Changing n is rehashing.
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111. Hashing and collisions

Many factor pairs can land in the same bucket. A highly composite number is a high-collision
key. A prime is a low-collision key.

factor multiplicity is structured collision.

112. Category-theory flavor

Interior transport is a pushforward along base change:
®,, = pushforward.

Boundary growth prevents the full multiplication table from being purely functorial.

interior transport is functorial; boundary growth is generative.

113. Sheaf-like reading

Each base gives a local chart:
x = (qn,Tn)-

Transport gives transition maps.

global section = z,

local chart at base n = (g, ).

114. Dynamical systems

For fixed x, the Euclidean trajectory is an orbit:

wes (|2 o moc n).

Eventually ¢ = 0 and r = .

the first row is the late-time resting layer.

115. Shock fronts

Quotient drops are sudden changes in velocity. Across many integers, such drops may align.

quotient thresholds are arithmetic shocks.

116. Moiré patterns

The chamber is a rastering of multiplicative structure into blocks of length n.
The visual patterns arise from interference between:
multiplicative divisibility

and
additive Euclidean rastering.

the cloud chamber is a moiré pattern between multiplication and division.
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117. Cartography

The multiplication table is terrain. Euclidean decomposition is map projection. Multiplicity is
altitude. Support is land/sea mask. Parity is contour residue.

changing n changes the projection.

118. Urban growth

The chamber grows like a city. Old neighborhoods are remapped. New districts are added. Rays
are roads. High multiplicity cells are hubs. Primes are isolated addresses.

support is the street map; multiplicity is population density.

119. Economics

Support is whether a price level exists. Multiplicity is liquidity or market depth.

n = unit of account,
(g, ) = price quote,

A = market depth.

120. Strongest non-physics points
The strongest non-physics readings are:
automaton, compression, grammar, hashing, morphogenesis, moiré, cartography.

They are structural and do not depend on physical overreach.

121. Automaton slogan

The chamber is a growing deterministic automaton.

Old information is re-encoded by transport. New information enters through the boundary.
Different projections give support, multiplicity, and parity machines.

122. Extra synthesis

The framework resembles a cellular automaton, a grammar, a compression scheme, a hash
table, a growing organism, a cartographic projection, a moiré generator, and a deterministic
information engine.

Multiplication creates hidden histories;

Euclidean decomposition creates visible coordinates.
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123. The arrow of time: reversible coordinates, irreversible
growth

For a fixed integer, Euclidean re-expression is reversible. But the full chamber update is not
globally reversible.
The future contains boundary-born mass with no preimage in the past.

coordinates are reversible; growth is not.

124. Time asymmetry from admissibility
The arrow does not come from the coordinate law alone. It comes from expanding admissibility.
past = fewer admissible factor pairs,

future = more admissible factor pairs.

the arrow of time is the arrow of admitted witnesses.

125. Irreversibility without randomness

The system is exact and deterministic. Yet it is not globally reversible because new boundary
data enter.

irreversibility does not require randomness;

it can arise from deterministic expansion.

126. Entropy as accumulated boundary history

Every step adds new admissible products. The chamber stores a history of boundary admissions.

entropy is the memory of admitted boundaries.

127. The chamber as fossil record

The present chamber contains old transported mass, boundary-born mass, parity residues, and
accumulated multiplicity.

the chamber is a fossil of its own expansion.

128. The past is smaller than the future

The future has more cells, more admissible factors, more products, and more witnesses.

time points toward larger admissibility.
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129. The no-preimage principle

The reverse coordinate formula exists locally. But boundary mass has no preimage.

local inverse exists,

global inverse fails.

no preimage, no global inverse.

130. Memory and forgetting

Growth adds information. Projection removes information.

growth adds history;

observation compresses it.

time writes; observation compresses.

131. Hysteresis

The final chamber can be defined directly, but it can also be generated historically:
1-+2—=3—=-—=n

The transport view reveals this developmental path.

the final chamber remembers the route by which it grew.

132. Causality

Each future contribution has either ancestry or birth:
transported from past

or
born at boundary.

Thus every unit of future mass has a causal explanation.

133. Genealogy of a cell

Tracing a cell backward either follows a transport preimage or stops at a boundary event.

every product has an arithmetic ancestry.

134. Light cone / ancestry cone

A present cell has a backward ancestry cone through transport. The cone may terminate at a
boundary event.

boundary events are birth surfaces.
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135. Maxwell’s demon analogy

Microscopic coordinate transport is reversible. Macroscopic support images lose information.

irreversibility is amplified by coarse-graining.

136. Initial condition versus rule

The richness is not stored in a complicated initial condition. It is generated by a simple rule
repeated.

complexity is not stored at the beginning;

it is generated by the rule.

137. Law / matter / observation triangle

law = Euclidean transport,
matter = factorization support and multiplicity,

observation = projection to support, parity, images.

138. Three arrows

There are three arrows:
growth arrow: n —n + 1,

admission arrow: new witnesses enter,
compression arrow: rich multiplicity projects to simpler images.

Together they produce arithmetic time.

139. Boundary as birth, projection as death

E, 11 = birth,
®,, = motion,
A— S, A— P =loss of detail.

Boundary injection is birth. Projection is death of detail. Transport is life in between.

140. Frustration

Different projections simplify different things.
Support simplifies existence. Multiplicity preserves density. Parity reveals cancellation.
Factor space preserves witnesses. Euclidean space preserves coordinates.

every projection simplifies one thing and complicates another.
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141. Dual citizenship of numbers
Every number belongs to two worlds:
Fuclidean citizen

and
multiplicative citizen.

Before first appearance, it has only Euclidean citizenship. After first appearance, it becomes
multiplicative matter.

142. Virtual and actual numbers

Every integer has Euclidean coordinates at every base. But only some are actual products in
the multiplication table.

virtual = Euclidean coordinate only,

actual = admitted factor witnesses.

143. Boundary actualization

A number becomes actual when a factor witness enters the admissible box.

the boundary turns virtual coordinates into actual products.

144. The chamber as laboratory of emergence

The chamber combines automaton, probability, arrow of time, wave-particle duality, fine-tuning
windows, support collapse, multiplicity entropy, boundary birth, and parity annihilation.
All arise from:
(a,b) — ab+— (q,7).

145. The arithmetic loom

Multiplication gives the threads. Euclidean division gives the loom. Transport advances the
loom. Boundary injection adds new threads. Support shows the visible pattern. Multiplicity
shows how many threads pass behind each point. Parity shows what remains after paired threads
cancel.

the multiplication table is an arithmetic loom.

146. Final slogan set

The strongest closing lines are:

Coordinates are reversible; growth is not.

No preimage, no global inverse.
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The arrow of time is the arrow of admitted witnesses.
Time writes; observation compresses.
The boundary turns virtual coordinates into actual products.
Transport gives motion; boundary gives birth; projection gives observation.

The chamber is a fossil of its own expansion.

The multiplication table is a growing machine for turning hidden factor histories into visible arithmetic geom

A possible third way

There is a final reading.
The arithmetic universe described here is not random. The rules are exact:

ab=qn +r,

An+1 =0, A, + En+17
Ryyay(z) = Ry(z) — Qy(x)Ay  (mod y + Ay).

Old mass is transported. New mass enters at the boundary. Support records existence.
Multiplicity records hidden witnesses. Parity records the mod-2 residue.

So the system is deterministic.

But deterministic does not mean easily predictable.

The chamber at large n contains the accumulated result of many factor admissions, divisor-
window alignments, transport steps, boundary injections, parity cancellations, and projection
losses.

The law is simple.

The unfolded object is not.

Thus there is a possible third way:

not pure randomness,

not simple predictability,

but
lawful unfolding.

The universe may be deterministic in rule, but computationally irreducible in unfolding. One
may know the rule and still not possess a short path to the outcome.
The future is not random. But it may not be compressible into a shortcut.

determinism does not imply calculational omniscience.

a rule can be exact while its consequences must still be lived through.
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This fits the arrow-of-time reading. The reverse coordinate map exists for a fixed integer, but
the full chamber update is not globally reversible, because boundary-born mass has no preimage
in the previous chamber.

So the system has deterministic law and real historical accumulation.

The past is not merely a coordinate illusion. It is carried as admitted structure.

Thus the chamber is neither random chaos nor trivially predictable mechanism.

It is a deterministic growth process whose visible form may be computationally irreducible.

In this reading, the whole analogy may be compressed into one chain:

transport gives kinematics,

support gives matter,
multiplicity gives hidden mass,
boundary gives time,
projection gives observation,

and the third way gives lawful unfolding.

not chance,
not precomputed simplicity,

but lawful arithmetic becoming.

Closing

Arithmetic has kinematics before it has matter.

Transport gives the exact kinematics of all integers. Multiplication-table support decides
which integers become actual matter at time n. Multiplicity measures how much internal
factorization mass they carry.

And perhaps this is the third way: deterministic law, irreversible admission, and a universe
that may have to compute itself into being.

The strength of this recording lies in restraint.
The object is allowed to be strange without being forced to be a theory.
Captured with assistance from ChatGPT in conversation with -., 2026.
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