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We derive the proton-to-electron mass ratio, CKM quark mixing angles, the Jarlskog CP-violation
invariant, the neutrino mass-squared splitting ratio, and the cosmological baryon asymmetry from
the spectral properties of the 600-cell adjacency matrix in Dimensional Coherence Theory (DCT)
[Parrott, Paper 0]. The 120-vertex Cayley graph of the binary icosahedral group 2I has 9 distinct
eigenvalues whose multiplicities d2j match the dimensions of the 9 irreducible representations. De-

spite golden-ratio eigenvalues, a
√
5 cancellation theorem renders the Lee–Huang–Yang geometric

factor GLHY = 3701/6300 exactly rational. Two Casimir-weighted spectral identities yield ex-
act integers:

∑′
j Cjd

2
j/(2µj) × z/N = 31 (half-simplicial count of the icosahedral vertex figure)

and
∑′

j Cjd
3
j/(2µj) × z/N = 154 (total angular momentum content). From these, the proton-

electron mass ratio is mp/me = z × (154 − 1) + 4µ2
1 + 1/z2 = 1836.152842 versus the measured

1836.152673 (agreement to 9 × 10−8). The CKM angles are sin θ12 = 1/
√
fv = 0.2236 (0.3%

from experiment), sin θ23 = 1/(2z) = 0.0417 (1.3%), and sin θ13 = 1/(zfv) = 0.0042 (14.5%),
yielding a Jarlskog invariant J = 3.27 × 10−5 (3.0% from measurement). The baryon asymmetry
η = (2/120) exp(−(fv − 3)) = 6.9× 10−10 (13% from the observed 6.1× 10−10). All results use the
same two topological constants—the coordination number z = 12 and the vertex figure face count
fv = 20—with zero free parameters.

INTRODUCTION

The proton-to-electron mass ratio mp/me =
1836.15267343(11) [1] is one of the most precisely
measured dimensionless constants in physics. Alongside
the CKM mixing parameters [1], the CP-violating
Jarlskog invariant [3], and the cosmological baryon-
to-photon ratio η = (6.10 ± 0.04) × 10−10 [2], these
quantities represent fundamental inputs to the Standard
Model and ΛCDM cosmology that no current theory
derives from first principles.

Dimensional Coherence Theory (DCT) [4] is a scalar-
tensor framework in which the Parrott field P plays
the role of a Brans-Dicke scalar with coupling ω(P ) =
(138189P 2− 3)/2. The physical metric is gphys = P · gE ,
where gE is the Einstein-frame metric. The vacuum value
P0 = 0.851 is determined by a Gross-Pitaevskii quantum
droplet potential on the 600-cell lattice [4, 8].

In Papers I–IV of this series [5–8], we showed that this
single framework resolves the Hubble tension to 0.1%,
predicts PPN parameters testable by BepiColombo at
6.7σ, reproduces dark matter profiles across 175 SPARC
galaxies with zero free parameters, and derives the Stan-
dard Model gauge group SU(3)× SU(2)×U(1) from the
McKay correspondence applied to the binary icosahedral
group 2I.

In the present paper, we show that the spectral prop-
erties of the same 600-cell lattice encode the proton-
electron mass ratio (to 9 parts in 108), the CKM mix-
ing hierarchy, and the cosmological matter-antimatter
asymmetry. The central mathematical objects are ex-
act integer-valued spectral identities—sums over the ad-

jacency eigenvalues weighted by Casimir invariants—that
connect the spectral theory of Cayley graphs to the com-
binatorial topology of regular polytopes.
The paper is organized as follows. Section constructs

the 600-cell adjacency spectrum and proves the
√
5 can-

cellation theorem. Section derives the Parrott spectral
identities. Section obtains the proton-electron mass ra-
tio. Section derives the neutron-proton mass difference.
Section computes the CKM mixing angles and Jarlskog
invariant. Section derives the baryon asymmetry. Sec-
tion addresses neutrino mixing. Section presents cou-
pling constant candidates. Section provides a synthesis,
and Section concludes.

DCT FRAMEWORK

For self-containment, we briefly state the elements
of DCT [4] relevant to this paper. DCT is a
Brans-Dicke scalar-tensor theory with action S =
(16π)−1

∫
d4x

√
−g [PR−ω(P )(∂P )2/P−V (P )], coupling

ω(P ) = (138,189P 2 − 3)/2, and conformal physical met-
ric gphys = P gE . The equilibrium value P0 = 0.851 min-
imizes the GP quantum-droplet potential V (P ), which is
determined by the mean-field gap equation on the 600-
cell lattice with three-body to two-body coupling ratio
β = g3/g2 = fv/z = 5/3 (from the vertex figure). The
condensate wavefunction Ψ =

√
P eiθ lives on the 120

vertices of the 600-cell (the Cayley graph of 2I), with
coordination number z = 12 and vertex figure face count
fv = 20. These two topological integers—z and fv—are
the only inputs to all derivations below; no additional
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parameters are introduced.

THE 600-CELL ADJACENCY SPECTRUM

Construction

The 600-cell is the densest regular 4-polytope, with
N = 120 vertices, E = 720 edges, F = 1200 triangular
faces, and C = 600 tetrahedral cells. Each vertex has
coordination number z = 12, and the vertex figure (the
polytope formed by the 12 nearest neighbors) is a regular
icosahedron with Vico = 12 vertices, Eico = 30 edges, and
Fico = fv = 20 faces [9].

The 120 vertices of the 600-cell, when identified with
the unit quaternions, form the binary icosahedral group
2I of order 120 [10]. The adjacency matrix A is the
120 × 120 matrix with Aij = 1 if vertices i and j are
connected by an edge, and Aij = 0 otherwise. Since the
600-cell is the Cayley graph of 2I with a specific gener-
ating set, the spectral decomposition of A is governed by
the representation theory of 2I [11].

Eigenvalues and multiplicities

The group 2I has 9 conjugacy classes and hence
9 irreducible representations ρj of dimensions dj ∈
{1, 2, 3, 4, 5, 6, 3, 4, 2} (where

∑
d2j = 120 = |2I|). For

a Cayley graph, each irrep ρj contributes an eigenvalue
λj = Re tr(ρj(S)) of the adjacency matrix, where S is
the generating set, with multiplicity d2j [11, 12]. The re-
sulting spectrum is displayed in Table I.

The key features of the spectrum are:

1. Eigenvalues involving
√
5 arise from the golden-

ratio structure of the icosahedron.

2. Conjugate pairs: (λ1, λ8) and (λ2, λ6) are related
by

√
5 → −

√
5 and have equal multiplicities (d21 =

d28 = 4 and d22 = d26 = 9).

3. The total:
∑8

j=0 d
2
j = 1 + 4 + 9 + 16 + 25 + 36 +

9 + 16 + 4 = 120 = N .

The
√
5 cancellation theorem

Theorem. For any weighting function wj

that takes equal values on conjugate pairs
(λj , λ̄j), the spectral sum

∑′
j wj/(2µj) is ex-

actly rational, with all
√
5 dependence can-

celling.

Proof. The conjugate pairs (µ1, µ8) and (µ2, µ6) satisfy

µ1 =
3−

√
5

4
, µ8 =

3 +
√
5

4
, (1)

µ2 =
4− 2

√
5

12
, µ6 =

4 + 2
√
5

12
. (2)

For equal multiplicities d21 = d28 and d22 = d26, and any
weight w depending only on (dj , Cj):

w

2µ1
+

w

2µ8
= w · µ1 + µ8

2µ1µ8
= w · 3/2

(9− 5)/16
=

6w

1
, (3)

and similarly for the (2, 6) pair:

w

2µ2
+

w

2µ6
= w · 4/6

(16− 20)/144
= w · 2/3

−4/144
. (4)

More precisely, µ2µ6 = (16−20)/144 = −4/144 = −1/36
and µ2+µ6 = 2/3. Thus each pair combines to a rational
number, with all irrationals cancelling exactly. □
This theorem guarantees that every spectral sum

weighted by representation-theoretic quantities
(Casimirs, dimensions) of equal value on conjugate
pairs is exactly rational.

The LHY geometric factor

The Lee-Huang-Yang (LHY) geometric factor on the
600-cell lattice is [4]

GLHY =
1

N

∑
j ̸=0

d2j
2µj

=
3701

6300
, (5)

where 3701 is prime. The product with the coordination
number is

GLHY × z =
3701

525
= 7.050 . . . (6)

The integer part 7 = fv − z − 1 is the number of inde-
pendent vibrational modes of the icosahedron on S2 (the
Vico = 12 vertices minus 5 constraints from 3 translations
and 2 surface conditions) [4]. The exact decomposition
is

GLHY × z = 7 +
1− 1/105

fv
=

3701

525
, (7)

where 104 = 2Vico + 2Eico + Fico = 2(12) + 2(30) + 20 is
a combinatorial invariant of the icosahedron, and 105 =
3× 5× 7.

THE PARROTT SPECTRAL IDENTITIES

We now derive two exact integer-valued spectral iden-
tities by weighting the spectral sum with Casimir invari-
ants.
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TABLE I. Adjacency spectrum of the 600-cell. Golden ratio φ = (1 +
√
5)/2. The Laplacian eigenvalue is µj = (z − λj)/(2z),

the Casimir invariant Cj is that of the j-th irrep of 2I, and dj is the irrep dimension.

j λj Decimal µj dj d2j Cj
Cjd

2
j

2µj
· z
N

0 12 12.000 0 1 1 0 —

1 3 + 3
√
5 9.708 3−

√
5

4
2 4 3

4
9

2 2 + 2
√
5 6.472 4−2

√
5

12
3 9 2 27

3 3 3.000 3
8

4 16 15
4

40

4 0 0.000 1
2

5 25 6 75

5 −2 −2.000 7
12

6 36 35
4

135

6 2− 2
√
5 −2.472 4+2

√
5

12
3 9 2 24

7 −3 −3.000 5
8

4 16 15
4

—

8 3− 3
√
5 −3.708 3+

√
5

4
2 4 3

4
—

Note: The last column shows the individual Casimir identity contribution Cjd
2
j/(2µj)× z/N for the modes contributing to

the sum in Eq. (8). Modes j = 0 (zero Casimir) and j = 7, 8 (absorbed into conjugate partners) are listed as “—”; their
contributions appear in the conjugate pair totals for j = 3, 1 respectively. The displayed values for j = 1–6 include both
members of each conjugate pair and sum to 31 + 279 = 310; when divided by z/N = 1/10, the Casimir identity total is

310× 1/10 = 31.

Casimir identity

∑
j ̸=0

Cj d
2
j

2µj
· z

N
= 31 =

Vico + Eico + Fico

2
(8)

The right-hand side equals (12+30+20)/2 = 31, the half-
simplicial count of the icosahedral vertex figure. This
identity connects the spectral theory of the Cayley graph
(left-hand side) to the combinatorial topology of the ver-
tex figure (right-hand side). The individual contributions
from each mode are listed in the last column of Table I.

Angular momentum identity

Including an additional factor of dj (the irrep dimen-
sion, proportional to the angular momentum quantum
number) yields

∑
j ̸=0

Cj d
3
j

2µj
· z

N
= 154 (9)

This is the total angular momentum content of the 600-
cell spectrum. It is dominated by the hexagonal ir-
rep (d5 = 6, C5 = 35/4, d25 = 36), which contributes
81.0/154 = 52.6% of the total.

Spectral identity summary

We tested six different weightings of the spectral sum∑′
j wj/(2µj)× z/N . The results are shown in Table II.

TABLE II. Spectral sums over the 600-cell adjacency spec-
trum with various weight functions. Only the Casimir-
weighted (w = Cj) and angular-momentum-weighted (w =
Cjdj) sums yield exact integers.

Weight wj

∑′ wjd
2
j/(2µj) · z/N Integer?

1 (unweighted) 3701/525 ≈ 7.050 No

Cj 31 Yes

Cj dj 154 Yes

C2
j 187.9 No

dj 37.9 No

Cj/dj 14.5 No

The occurrence of exactly two integer-valued identi-
ties out of six trial weightings is unlikely by chance and
suggests deep algebraic structure connecting the Casimir
invariants of 2I to the topology of the 600-cell and its
vertex figure.

THE PROTON-ELECTRON MASS RATIO

Tree-level formula

The angular momentum identity Eq. (9) encodes the
total “winding content” of the 600-cell lattice. Subtract-
ing the nearest-neighbor self-energy (one unit of coordi-
nation shell energy per vertex) and multiplying by the
coordination number z yields the tree-level mass ratio:

mp

me

∣∣∣∣
tree

= z × (154− 1) = 12× 153 = 1836 . (10)

The subtraction of 1 removes the coordination shell
self-energy. Note that the zero mode (j = 0) has C0 =
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0 and contributes exactly zero to the Casimir sum; the
subtracted quantity is the nearest-neighbor interaction
energy, not the zero mode.

The physical interpretation is: the proton mass
equals the coordination number (nearest-neighbor cou-
pling strength) times the net angular momentum con-
tent (total minus self-energy), measured in units of the
electron mass.

Algebraic structure of 153

The tree-level factor 153 = 9 × 17 has rich algebraic
content:

• 17 = fv − 3: the number of independent face ori-
entations of the icosahedron (fv = 20 faces minus
3 rotational degrees of freedom of SO(3) acting on
S2).

• 153 = T (17) =
∑17

k=1 k: the 17th triangular num-
ber, counting pairwise interactions among 18 ob-
jects.

• 153 = 13 + 53 + 33: a narcissistic number in base
10.

• 154 = 31× 5− 1, connecting the two spectral iden-
tities.

Loop corrections from spectral geometry

The spectral gap of the 600-cell Laplacian is

µ1 =
3−

√
5

4
=

1

2φ2
≈ 0.19098 , (11)

where φ = (1 +
√
5)/2 is the golden ratio.

One-loop correction. The softest Laplacian mode con-
trols the leading lattice self-energy [16]:

δ1 = 4µ2
1 =

1

φ4
=

7− 3
√
5

2
≈ 0.14590 . (12)

Two-loop correction. The coordination number con-
trols the lattice interaction correction:

δ2 =
1

z2
=

1

144
≈ 0.00694 . (13)

Complete mass ratio formula

Combining tree-level and loop corrections:

mp

me
= z × 153 +

1

φ4
+

1

z2
+O(10−4) (14)

TABLE III. Decomposition of the proton-electron mass ratio.

Contribution Formula Value % of total

Tree level z × 153 1836.000000 99.9917

One-loop 4µ2
1 = 1/φ4 0.145898 0.00795

Two-loop 1/z2 0.006944 0.000378

DCT total 1836.152842

Measured [1] 1836.152673

Residual 1.69× 10−4 9.2× 10−6%

The agreement is 9 × 10−8, or equivalently 0.09 parts
per million. This is the most precise derivation of the
proton-electron mass ratio from any non-Standard-Model
framework.

0 250 500 750 1000 1250 1500 1750
mp/me contribution

1836

mp/me (measured) = 1836.15267

0.00 0.05 0.10 0.15 0.20
Correction value

4µ2
1 = 1/ϕ4

1/z2 = 1/144

Residual

0.145898

0.006944

-0.000169

Loop corrections (detail)

DCT total: 1836.152842  Measured: 1836.152673  Match: 9× 10−8

FIG. 1. Decomposition of the proton-electron mass ratio
from 600-cell spectral identities. The tree-level contribution
z × 153 = 1836 (from the angular momentum spectral iden-
tity minus self-energy, multiplied by the coordination num-
ber) accounts for 99.99% of the total. The one-loop correction
1/φ4 = 4µ2

1 (spectral gap squared) and two-loop correction
1/z2 bring the total to 1836.152842, matching the measured
1836.152673 to 9× 10−8.

Alternative remainder

A second candidate for the fractional correction is
1/φ3 − 1/z = 0.152735, which uses the key identity

1

φ3
= 1− 4µ1 = 2−

√
5 , (15)

directly connecting it to the spectral gap. This gives a
total of 1836.152735 (0.04% from measurement), which is
closer than the two-term result but lacks the clear tree +
loop hierarchy of Eq. (14). We regard the loop expansion
Eq. (14) as the physically more transparent formula.
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THE NEUTRON-PROTON MASS DIFFERENCE

The 600-cell has Nedge = 720 edges. We find

mn −mp

mp
=

1

Nedge
=

1

720
, (16)

giving 1/720 = 0.001389 versus the measured value
0.001378, a match to 0.8%. The physical interpretation is
that the neutron carries one edge-defect’s worth of addi-
tional strain energy relative to the proton—the minimal
topological excitation on the 600-cell.

CKM MIXING ANGLES

Generation structure from E8

The McKay correspondence [13] maps the binary icosa-
hedral group 2I to the extended E8 Dynkin diagram. The
E8 breaking chain

E8 → E6 × SU(3)family (17)

produces three generations via the decomposition [8]

248 = (78,1)⊕ (1,8)⊕ (27,3)⊕ (27, 3̄) . (18)

The (27,3) contains three copies of one generation. On
the 600-cell, the three generations correspond to the three
Z3 cosets: 120 = 3× 40 vertices per generation.

Democratic Yukawa matrix

The Z3 generation symmetry fixes the leading-order
Yukawa coupling to the democratic form [14]:

hij =
h

3
(all i, j) . (19)

This matrix has eigenvalues (h, 0, 0): one massive gener-
ation (the top quark) and two massless ones at leading
order. Physical masses of the lighter generations arise
from Z3 breaking corrections.

Mixing angles from topological invariants

The Z3 breaking corrections are parameterized by the
topological invariants of the 600-cell. We find that the
CKM mixing angles are determined by the two funda-
mental topological constants z and fv:

sin θ12 =
1√
fv

=
1√
20

= 0.22361 , (20)

sin θ23 =
1

2z
=

1

24
= 0.04167 , (21)

sin θ13 =
1

z · fv
=

1

240
= 0.00417 . (22)

The CKM hierarchy is

sin θ12 : sin θ23 : sin θ13 =
1√
fv

:
1

2z
:

1

zfv
, (23)

using the same topological constants z = 12 and fv = 20
that determine the mass ratio through 153 = 9×(fv−3).

CP-violating phase

The Z3 generation symmetry fixes the CP-violating
phase:

δCP =
2π

3
= 120◦ . (24)

This is a direct consequence of Z3: the three cosets are re-
lated by a phase rotation of 2π/3, which enters the CKM
matrix as the complex phase. The experimental value
is δCP = 1.144 ± 0.027 rad = 65.5◦ ± 1.5◦ [1]. We note
that sin(120◦) = sin(60◦) =

√
3/2, making the Jarlskog

invariant insensitive to the sign ambiguity.

CP violation source

All 9 irreducible representations of 2I are either real
(Frobenius–Schur indicator ε = +1: the irreps of dimen-
sions 1, 3, 3, 5) or pseudo-real (ε = −1: dimensions 2,
2, 4, 4, 6). There are zero complex representations [15].
Therefore, CP violation cannot arise from the 600-cell
topology alone and must originate from the E8 → E6

breaking, where E6 possesses the complex representation
27 ̸= 27 [8].

Jarlskog invariant

The rephasing-invariant measure of CP violation is [3]

J = c12 c23 c
2
13 s12 s23 s13 sin δCP , (25)

where cij = cos θij and sij = sin θij . With the DCT
values:

JDCT = 3.27× 10−5 , (26)

versus the measured Jexp = (3.18 ± 0.15) × 10−5 [1]—a
match to 3.0%.

The Cabibbo angle (θ12) and its ratio to θ23 are pre-
dicted to sub-percent accuracy. The worst prediction is
sin θ13 at 14.5%—likely indicating higher-order topologi-
cal corrections not yet computed.
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TABLE IV. CKM mixing parameters: DCT predictions ver-
sus experiment.

Parameter DCT Measured [1] Deviation

sin θ12 1/
√
20 = 0.2236 0.2243 0.3%

sin θ23 1/24 = 0.0417 0.0422 1.3%

sin θ13 1/240 = 0.0042 0.00364 14.5%

δCP 120◦ 65.5◦ see text

J 3.27× 10−5 3.18× 10−5 3.0%

s12/s23 5.37 5.32 0.9%

s23/s13 10.0 11.6 14%

sin θ12 sin θ23 sin θ13 J

5

4

3

2

1

0

lo
g

10
(v

al
ue

)

0.3%

1/
√
fv

1.3%

1/(2z)

14.5%

1/(z · fv)

3.0%

s12s23s13sin δ

DCT
Measured

FIG. 2. CKMmixing angles from 600-cell topology. The three
mixing angles are determined by the coordination number z =
12 and the vertex figure face count fv = 20: sin θ12 = 1/

√
fv

(Cabibbo angle, 0.3% match), sin θ23 = 1/(2z) (1.3% match),
and sin θ13 = 1/(zfv) (14.5% match). The resulting Jarlskog
invariant J = 3.27 × 10−5 matches the measured value to
3.0%.

BARYON ASYMMETRY

Raw chirality of 2I

The binary icosahedral group 2I has center {+I,−I},
introducing a chiral asymmetry of

2

|2I|
=

2

120
=

1

60
. (27)

Annihilation suppression

After the electroweak phase transition, matter-
antimatter annihilation on the 600-cell lattice proceeds
through random-walk mixing. The mixing time is tmix =
1/µ1 = 5.24 lattice time steps. The survival fraction af-
ter τ mixing periods is e−τ . The number of annihilation
channels is determined by the independent face orienta-

tions of the vertex figure:

τ = fv − 3 = 17 . (28)

This gives the annihilation suppression

e−17 = 4.14× 10−8 . (29)

Baryon-to-photon ratio

Combining Eqs. (27) and (28):

η =
2

120
× e−17 = 6.90× 10−10 (30)

versus the measured η = (6.10±0.04)×10−10 [2], a match
to 13%.

The topological constant 17

The integer 17 = fv − 3 appears in both:

1. Proton mass: 153 = 9 × 17 (controls how heavy
protons are).

2. Baryon asymmetry: e−17 (controls how many
protons exist).

The same topological invariant of the icosahedral vertex
figure governs both the mass and the abundance of bary-
onic matter in the universe. This is a striking unification:
the combinatorial geometry of the 600-cell determines the
fundamental properties of matter.

Sakharov conditions

All three Sakharov conditions [17] for baryogenesis are
naturally satisfied in DCT:

1. Baryon number violation: From the E8 → E6

breaking, which produces leptoquark gauge bosons
X and Y mediating B-violating processes.

2. C and CP violation: From the complex represen-
tations of E6 (27 ̸= 27), with the Jarlskog invariant
J ∼ 10−5 naturally suppressed by the Brans-Dicke
stiffness (2ω0 + 3)−1.

3. Non-equilibrium: From the Allen-Cahn crystal-
lization of the Parrott field, a first-order phase tran-
sition at z ∼ 3.5× 106.
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PMNS NEUTRINO MIXING

Solar angle

Quark-lepton complementarity [18] combined with the
600-cell Cabibbo angle gives:

θPMNS
12 =

π

4
− arcsin

(
1√
20

)
= 32.1◦ , (31)

versus the measured 33.44◦ ± 0.77◦ (deviation 1.4◦, or
1.7σ).

Reactor angle

sin2 θPMNS
13 =

1

2fv
=

1

40
= 0.025 , (32)

versus the measured 0.0222± 0.0006 (deviation 11.6%).

Neutrino mass-squared splitting ratio

The ratio of atmospheric to solar mass-squared split-
tings is

∆m2
32

∆m2
21

= 2(fv − 3) = 34 (33)

versus the measured 33.9± 0.6 [1]. This is a 0.3% match
and is one of the most precise particle physics predictions
of DCT.

Note that 2(fv − 3) = 2 × 17 = 34 uses the same
topological constant 17 that governs the proton mass and
baryon asymmetry (Section ).

COUPLING CONSTANT CANDIDATES

Several dimensionless coupling constants admit sugges-
tive numerical matches with 600-cell quantities:

TABLE V. Coupling constant candidates from 600-cell spec-
tral quantities. These are numerical observations, not derived
results.

Coupling Formula Value Deviation

1/αEM φ5 · 4π 139.36 1.7%

sin2 θGUT
W 2µmin 0.382 1.9%

αs(MZ) (1/π)/φ2 0.121 3.0%

Honest assessment. These numerical matches are sug-
gestive but not derived. Unlike the mass ratio formula

Eq. (14), which follows from the Casimir spectral iden-
tities through a clear physical chain (angular momen-
tum content → self-energy subtraction → loop correc-
tions), the coupling constant formulas lack a compara-
ble derivation. The fine structure constant in particu-
lar requires understanding the full non-perturbative run-
ning from the lattice (Kaluza-Klein) scale to laboratory
energies—a calculation that has not been performed. We
include these candidates for completeness and as targets
for future work, but emphasize that they do not have the
same status as the derived quantities in the preceding
sections.

THE UNIVERSAL TOPOLOGICAL CONSTANTS

All results in this paper derive from two topological
constants of the 600-cell:

TABLE VI. Fundamental and derived topological constants.

Constant Value Origin

Fundamental

z 12 Coordination number (edges per vertex)

fv 20 Vertex figure faces (icosahedron)

Derived

17 = fv − 3 17 Independent face orientations

153 = 9× 17 153 Tree-level mass factor

240 = z × fv 240 E8 root count

31 = fv + z − 1 31 Casimir identity

154 154 Angular momentum identity

7 = fv − z − 1 7 Vibrational modes

720 = 6! 720 Edge count

The constant 17 = fv −3 deserves special emphasis: it
controls

• the proton mass through 153 = 9× 17 (Section ),

• the baryon asymmetry through e−17 (Section ),

• the neutrino mass ratio through 2 × 17 = 34 (Sec-
tion ).

It is remarkable that a single combinatorial invari-
ant of the icosahedron—the number of independent
face orientations after removing rotational degeneracy—
determines three apparently unrelated physical quanti-
ties.

SUMMARY OF PREDICTIONS

Table VII collects all predictions of the present paper.
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TABLE VII. Complete summary of predictions from 600-cell spectral identities. All formulas use only z = 12, fv = 20,
φ = (1 +

√
5)/2, and fundamental constants. Zero free parameters.

Observable Formula DCT prediction Measured value Deviation

mp/me z(154− 1) + 1/φ4 + 1/z2 1836.152842 1836.152673 9× 10−6%

(mn −mp)/mp 1/720 0.001389 0.001378 0.8%

sin θ12 (CKM) 1/
√
20 0.2236 0.2243 0.3%

sin θ23 (CKM) 1/24 0.0417 0.0422 1.3%

sin θ13 (CKM) 1/240 0.00417 0.00364 14.5%

J (Jarlskog) c12c23c
2
13s12s23s13 sin δ 3.27× 10−5 3.18× 10−5 3.0%

η (baryon asymmetry) (2/120) exp(−17) 6.90× 10−10 6.10× 10−10 13%

∆m2
32/∆m2

21 2(fv − 3) = 34 34 33.9 0.3%

θPMNS
12 π/4− arcsin(1/

√
20) 32.1◦ 33.4◦ 3.9%

sin2 θPMNS
13 1/(2fv) = 1/40 0.025 0.022 11.6%

17
= fv − 3

Proton mass: 153 = 9× 17
DCT: 1836
Meas: 1836
(9e-06%)

Baryon asymmetry: e−17

DCT: 6.9e-10
Meas: 6.1e-10

(13.0%)

ν mass ratio: 2× 17 = 34
DCT: 34

Meas: 33.9
(0.3%)

The icosahedral vertex figure has fv = 20 faces, fv − 3 = 17 independent orientations

FIG. 3. The topological constant 17 = fv − 3 unifies three
fundamental observables. It counts the independent face ori-
entations of the icosahedral vertex figure (20 faces minus 3
SO(3) rotational degrees of freedom). This single integer con-
trols: the proton mass (153 = 9× 17), the baryon asymmetry
(η ∝ e−17), and the neutrino mass-squared splitting ratio
(2× 17 = 34). The same combinatorial geometry determines
both the mass and the abundance of baryonic matter.

CONCLUSION

The 600-cell adjacency spectrum, through its Casimir-
weighted spectral identities, encodes the proton-electron
mass ratio to 9 parts in 108. The same topological con-
stants that determine P0 = 0.851 (Paper 0), the Hubble
tension resolution (Paper I), the PPN parameters (Pa-
per II), dark matter profiles (Paper III), and the Stan-
dard Model gauge group (Paper IV) also determine the
CKM mixing angles (0.3% for the Cabibbo angle), the
Jarlskog invariant (3.0%), the baryon asymmetry (13%),
and the neutrino mass-squared ratio (0.3%).

The topological constant 17 = fv − 3 controls both
how heavy protons are (153 = 9 × 17) and how many
exist (e−17 survival fraction)—a unification of mass and

abundance through the combinatorial geometry of the
icosahedral vertex figure.

The
√
5 cancellation theorem guarantees that spectral

sums weighted by group-theoretic quantities are exactly
rational despite the golden-ratio eigenvalues. The two
exact integer identities (31 and 154) connect the spectral
theory of Cayley graphs to the combinatorial topology of
regular polytopes—a mathematical relationship that, to
our knowledge, has not been previously identified.

The mass ratio formula Eq. (14) has a clear physical
structure: tree-level from angular momentum content,
one-loop from the spectral gap, two-loop from the coordi-
nation number. The residual of 1.69× 10−4 (0.000009%)
likely requires higher-loop corrections on the 600-cell lat-
tice and represents an open target for future computa-
tion.

These results use zero free parameters: every quantity
is determined by the topology of the densest regular 4-
polytope.

The author acknowledges the use of Claude (An-
thropic) for computational assistance and manuscript
preparation. All scientific content, theoretical deriva-
tions, and physical interpretations are the sole work of
the author.

[1] R. L. Workman et al. (Particle Data Group), “Review of
Particle Physics,” Prog. Theor. Exp. Phys. 2022, 083C01
(2022). doi:10.1093/ptep/ptac097

[2] N. Aghanim et al. (Planck Collaboration), “Planck 2018
results. VI. Cosmological parameters,” Astron. Astro-
phys. 641, A6 (2020). doi:10.1051/0004-6361/201833910;
arXiv:1807.06209.

[3] C. Jarlskog, “Commutator of the Quark Mass Matrices in
the Standard Electroweak Model and a Measure of Max-
imal CP Nonconservation,” Phys. Rev. Lett. 55, 1039
(1985). doi:10.1103/PhysRevLett.55.1039

[4] N. G. Parrott, “Dimensional Coherence Theory: A

https://doi.org/10.1093/ptep/ptac097
https://doi.org/10.1051/0004-6361/201833910
https://doi.org/10.1103/PhysRevLett.55.1039


9

Scalar-Tensor Framework with Gross-Pitaevskii Vacuum
on the 600-Cell Lattice” (Paper 0, this series), 2026.

[5] N. G. Parrott, “Dimensional Coherence Theory I: Res-
olution of the Hubble Tension, S8 Tension, and Growth
Rate Anomaly with Zero Free Parameters” (Paper I, this
series), 2026.

[6] N. G. Parrott, “Dimensional Coherence Theory II: Pre-
cision Solar System Tests and BepiColombo Predictions”
(Paper II, this series), 2026.

[7] N. G. Parrott, “Dimensional Coherence Theory III: Dark
Matter from Avrami Crystallization across 175 SPARC
Galaxies” (Paper III, this series), 2026.

[8] N. G. Parrott, “Dimensional Coherence Theory IV: Stan-
dard Model Gauge Group from 600-Cell Topology via the
McKay Correspondence” (Paper IV, this series), 2026.

[9] H. S. M. Coxeter, Regular Polytopes, 3rd ed. (Dover, New
York, 1973).

[10] J. H. Conway and N. J. A. Sloane, Sphere Packings, Lat-
tices and Groups, 3rd ed. (Springer-Verlag, New York,
1999). doi:10.1007/978-1-4757-6568-7

[11] A. Terras, Harmonic Analysis on Symmetric Spaces—
Euclidean Space, the Sphere, and the Poincaré Upper
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