Dimensional Coherence Theory X:
Nine Forces of Nature — Five New Interactions
Predicted by Dimensional Coherence Theory

Nolan G. Parrott
(Dated: February 14, 2026)

We catalog the complete force structure of Dimensional Coherence Theory (DCT) [Parrott,
Paper 0]: nine fundamental or emergent forces, comprising the four known forces plus five new
ones. Three new forces operate at low energies: (5) the Parrott scalar force (5th force, coupling
asth = 1/(2wo+3) = 1077, spin-0, mass mp = 4.4x1072° eV, range ~ 64 Mpc, speed cs = 874 km/s,
Avrami-screened inside galaxies), (6) the Parrott crystallization force (emergent Allen-Cahn/Avrami
dynamics, IS “dark matter,” xavw. = 0.276, 27,600 BD responsiveness, tested against 175 SPARC
galaxies with 0 free parameters), and (7) the Parrott conversion force (P-6 coupling via conformal
trace anomaly, giotal = 0.0173). Two GUT-scale forces: (8) SU(3)tamily (8 famion bosons, CKM from
Z3 breaking, J = 3.27 x 107°), and (9) U(1)s_r, (Z’ boson, seesaw, baryogenesis n = 6.9 x 10719),
We compute the Euler-Heisenberg effective action in the Brans-Dicke background (first-ever re-
sult), proving Leu(P, E) = P? Lgu(1, E/P), predicting ESCT = Py x ES®P = 1.126 x 10'® V/m
with 60% pair creation enhancement (testable ~2030-2035). Three DCT speed limits: ¢ (6-mode),
cs = 874 km/s (P-field), vac (crystallization front). We catalog 34 novel particles, 9 condensate
states, address 18 anomalies with 0 contradictions, and present 12 anti-predictions. Six classes of

forces are ruled out.

I. INTRODUCTION
A. The force problem

The Standard Model describes four fundamental
forces. Grand Unified Theories merge the three non-
gravitational forces at high energies, while string-
theoretic approaches seek full unification. DCT [I] pro-
vides a complete force catalog from a single starting
point: the BEC order parameter ¥ = v/Pe' on the
600-cell lattice, generating all known forces plus five new
ones through successive symmetry breakings.

B. The unification ladder

At the deepest level, DCT has one force—the dynamics
of ¥ on the 600-cell. Nine forces emerge:

1 (¥ on 600-cell) — 2 (gravity + Fs)

3 (BD x Eg x SU(3)am)

5 (BD x SO(10) x SU(3) x U(1))
(

%
%
— 7 (SM scale) — 9 (incl. GUT)

(1)

C. Three speed limits

DCT predicts three distinct propagation speeds:

The speed of light ¢ is the uncondensed 6-mode speed
(Goldstone boson, massless). Matter is slower because
it IS the condensate, with inertia oc wg ~ 50,000. The
ratio ¢/cs = 343 quantifies the hierarchy between light
and matter.

TABLE I. Three DCT speed limits.

Speed Value Mode Significance

c 3.0x10* m/s 0 (Goldstone)  Absolute limit
Cs 874 km/s P-field sound Warp limit
VAC 5.2 x 103 m/s Allen-Cahn Non-info

II. DCT FRAMEWORK

DCT is a Brans-Dicke scalar-tensor theory built on the
BEC order parameter ¥ = /P ¢ [I]. The action is

PR w(P)

S = [d0v7a | fas — S5O V(P + Ll
)

(138189 P? — 3)/2, giving wy ~ 50,037

Matter couples to the conformal met-
ric gphys = P - gg. The GP quantum droplet poten-
tial V(P) = —uP + (gint/2) P? + aruy P/ + (¢93/6) P?
has its minimum at Py, with the three-body coupling
B = g93/92 = fu/z = 5/3 fixed by the 600-cell topol-
ogy (N = 120 vertices, z = 12, f, = 20). The
field P generates dark matter via Avrami crystalliza-
tion (P(g) = 1 —exp(—/9/91), gt = 1.2 x 10719 m/s?)
and resolves the Hubble tension via the frame mismatch
Hpnys = Hg/v/Py. The 6-mode is the Goldstone bo-
son, identified with the U(1) gauge field through KK re-
duction. The 600-cell symmetry group (binary icosahe-
dral 21, order 120) encodes the Standard Model gauge
group via the McKay correspondence: 2I — FEg —
Eg x SU(3)am — SU(3). x SU(2), x U(1)y.
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FIG. 1. Force coupling hierarchy in DCT. The three NEW
forces (Avrami crystallization, P-6 conversion, and the Par-
rott 5th force) span the gap between the weak force and grav-
ity. Labels indicate forces predicted by DCT that are not
present in the Standard Model.

III. THE NINE FORCES: COMPLETE
CATALOG

IV. FORCE 5: THE PARROTT SCALAR FORCE

A. Origin from Brans-Dicke action

The BD action with running coupling w(P)
(138189P2% — 3)/2 gives wp ~ 50,037. Linearizing P =
P() + OP:

11
2wy +3 100,077

Qsth = =9.99x107%] (3)

B. Properties

e Carrier: P-boson (spin-0, mp = 4.4 x 10720 eV)

e Range: A\p = 1/m ~ 64 Mpc (infinite at solar-
system scales)

e Speed: ¢; = \/Pyc?/(2wy + 3) = 874 km/s

e Couples to: T*,
independent)

(universal, composition-

e Screening: (1 — P)? Avrami factor: at P = 0.99,
(1-P)2=10"% at P =0.999, 10~°

C. PPN signature

7 — 1~ 205 Py~ —1.70 x 1077 | (4)

B—1~50x10"M" (5)

All other PPN parameters are exactly zero.

D. Detection prospects
E. Why not yet detected
e Cassini: 2.3x margin; plasma systematic A(y —

1) ~ 1-2 x 1075 comparable to measurement [3].

e LLR: f —1 = 5.0 x 107 is 22x below bound.
Nordtvedt oscillation 0.262 mm below current pre-
cision.

e Galaxies: (1—P)? — 0as P — 1 (Avrami screen-
ing).

V. FORCE 6: PARROTT CRYSTALLIZATION
FORCE

A. Nature: emergent, not gauge

This is not a gauge force—it is an emergent collective
effect of Allen-Cahn dynamics [9, 10]. It IS what as-
tronomers call “dark matter.” There is no dark matter
particle.

B. The Avrami profile

P(g)=1- exp(— g/gT> , gr=12x10"1° m/s’

(6)
The observed acceleration: gobs = gbar/P(gbar), repro-
ducing the Tully-Fisher relation with zero free parame-
ters in the deep-MOND regime [2].

C. Responsiveness

XAvr

vr:1*P2:0.276, T —
xa 0 1/(2wy + 3)

= 27,600 (7)

The Avrami channel is 27,600 x more responsive than the
BD channel, explaining why “dark matter” effects vastly
exceed direct fifth-force effects.

D. Dual-channel structure

e Conformal (Force 6): ALL galactic DM. gobs =
gbar/ P. Bs-independent.



TABLE II. Complete force catalog of Dimensional Coherence Theory.

# Force Type Carrier Spin Mass Coupling

1 Gravity Fund. (reinterp.) Juv 2 0 Gn

2 Electromagnetism Fund. (= 99) ~ 1 0 QEM

3 Weak nuclear Fundamental w*, z° 1 80-91 GeV Gr

4 Strong nuclear Fundamental g (gluon) 1 0 as

5 Parrott scalar New fund. P-boson 0 4.4 %1072 eV 107°

6 Parrott cryst. New emergent Collective — — Xave = 0.276

7 Parrott conv. New fund. Trace anom. — — 0.0173

8 Parrott family New GUT 8 famions 1 Mcur aguT

9 Parrott symm. New GUT A 1 Mcur aguT
TABLE III. Fifth force detection prospects. TABLE IV. Force 6 observational tests.

Experiment  Observable  Prediction  S/N Year Test Data DCT Params

BepiColombo | —20x10"° 6.7c 2028 RAR 175 SPARC x*/N =0.87 0

LUNAR nN 20x107° 200  ~2035 T-F slope BTFR 4.00 (exact) 0

Shapiro At —0.78 ns ~ lo Current o8 WL surveys 0.775 0

Pulsars AP/P 3x107° Safe  Current fos 19 z-bins x*/N = 0.965 0

Clusters 8 systems RMS 2-5% 0
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FIG. 2. The Parrott crystallization profile P(g) and the
resulting radial acceleration relation. The transition from
P =~ Py at low accelerations to P — 1 at high accelerations
produces the observed RAR with zero free parameters.

e Disformal: ALL LSS (os, P(k)). Depends on

By =5.46 x 107.

e No interference: (1 — P)? — 0 inside halos.
Channels interact only at cluster scales.

E. Observational verification
F. Relationship to Force 5

Forces 5 and 6 are the same field (P) in different
regimes: Force 5 is linearized BD (weak-field, 6P < Pp);
Force 6 is nonlinear Avrami (strong-field, P: Py — 1).

VI. FORCE 7: PARROTT CONVERSION

FORCE
A. The trace anomaly

The conformal anomaly breaks the classical conformal
wall at one loop:

_ b P 2 54
5564772/IH<P0>F d*z

(8)

with b = —32/3 (SM). Coupling: go_p = |b|/(6472) =
0.0169.

B. Euler-Heisenberg in Brans-Dicke background

First-ever computation in any scalar-tensor theory.
The conformal coupling gpnys = P gr rescales the elec-
tron mass (meg = M.V P) and field (Eeg = E/P) in the



proper-time integral:

| Lon(P.E) = P* Lu(1, B/P) | )

The pair creation rate acquires a modified exponent:

mrmECSP> (10)

aFB? X1
L(P) = opm 2 nZGXp<_ chE
n=1

C. Modified Schwinger effect

VII. FORCES 89: GUT-SCALE FORCES
A. Force 8: Parrott family [SU(3)tamily]

From Es — Eg X SU3)tam: 248 = (78,1) @ (1,8) @
(27,3) ® (27,3).

e Carriers: 8 famions at Mgyt = 2 x 1016 GeV
e Action: Generation-changing (e <+ pu > 1)
e LHC suppression: (E/Mgyr)? ~ 10725

Observable consequences via Zs breaking of democratic
Yukawa:

EPCT — Py x EQFP — 0.851 x 1.323 x 10'® = 1.126 x 10'* V/m

n61o =1//f, = 1/v/20 = 0.2236 (0.3%),

(11)
Enhancement at Py: T'(Pp)/T(1) = exp[r(l — Fy)] =
1.597 (60% more pairs).

Modified Schwinger Pair Creation
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FIG. 3. The P-dependent Schwinger critical field Eq.(P) =
P x ES¥P. At the cosmic equilibrium value Py = 0.851,
the pair creation threshold is reduced by 14.9% compared
to standard QED. The pair creation enhancement I'(P)/I'(1)
diverges as P — 0 but self-stabilizes via negative feedback.

D. Complete coupling and Nolan Resonance

_|bl/(6472) 4+ a/(67)  0.01727
B P - P

Grotal(P) (12)

The Nolan coupling o/ (67) = 3.87x107* is 43.6 x weaker
than the trace anomaly. After BD suppression: effective

~ 2 x 1077/P. Self-limiting via negative feedback: low
P — pair creation — mass — P increases.

n

(13)
Ny = 1/(22) = 1/24 = 0.0417 (1.3%), (14)
sinfys = 1/(zf,) = 1/240 = 0.0042 (14.5%),  (15)

dcp = 27/3 (from Z3), (16)
Jper = 3.27 x 107° (3.0% from measured).  (17)

B. Force 9: Parrott symmetry [U(1)p_1]

e Carrier: Z’ boson at MguT

e Requires: vgi for anomaly cancellation (3 pre-
dicted)

e Seesaw: Mp = Mcut/(2 - f,) = 8.33 x 10'2 GeV

e Baryogenesis: 7 = (2/120) exp(—17) = 6.90 x
10710 (13% from observed)

Neutrino predictions:

e Normal hierarchy (from Z3 breaking)

o H%MNS = /4 — arcsin(l/m) = 32.1° (meas.
33.4°)

e sin® 013 = 1/(2f,) = 0.025 (meas. 0.022)
o Am3,/Am3; = 2(f, —3) = 34 (meas. 33.9, 0.3%)

VIII. THE FOUR KNOWN FORCES

REINTERPRETED
A. Gravity

Gravity IS the conformal coupling: gphys = PgE.
Gravitational acceleration g = —(c?/2P)9,P. Modifi-
cations: fifth force (Force 5), dark matter (Force 6), Hy
tension (Hphys/HE = 1/v/Po = 1.084).



DCT Unification Ladder

10 GeV Planck: 1 force (¥ on 600-cell)
1019 GeV Ej: 2 forces (gravity + gauge)
10 GeV - | Eg x SU(3)am: 5 forces
102 GeV — SM: 7 forces (4 known + 3 new)
10° GeV A Low energy: 9 forces (all)
107° GeV _ Cosmological: 5th force + Avrami
T T T T T

O
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FIG. 4. The DCT unification ladder: from a single field ¥
on the 600-cell lattice to the nine observable forces. At the
deepest level there is one force; Eg breaking and condensa-
tion produce the full hierarchy. Arrows indicate symmetry-
breaking steps with approximate energy scales.

B. Electromagnetism

The EM field IS 9,0. From KK reduction of ds? =
F(P)dP? + P g, dz*dx”, 0 is the U(1) gauge connec-
tion. Charge quantization from KK compactness: e =

h/(Rsv/Po).

C. Weak force

SU(2), from dim-2 irreps of 2/ (multiplicity 2 in reg-
ular rep — U(2) = SU(2) x U(1)).

D. Strong force

SU(3). from dim-3 irreps of 2I (multiplicity 3 —
U(3) = SU(3) x U(1)). Confinement = topological forc-
ing: O-winding forces P — 1 at vortex core. Proton =
topological defect with winding 3.

IX. FORCES RULED OUT

Any detection in these channels falsifies DCT. The
Es — SM chain accounts for all 248 generators with no
room for hidden sectors. The single compact dimension
has R5 = 0.0054 [pj—no large extra dimensions.

X. NOVEL PARTICLES

Only the P-boson is directly detectable (BepiColombo
2028, LUNAR ~2035, BEC analogs Paper VII). Proton

TABLE V. Six categories of hypothetical forces ruled out by
DCT.

DCT status

No hidden U(1)
No SUSY in Fs
o/m=0

Only SM + family
1 compact dim
No axion-DM

Force

Dark photon
SUSY forces
SIDM

Hidden SU(N)
Large-ED Yukawa
Axion-mediated

Kill experiment
LHCb, Belle 11
LHC SUSY
Cluster mergers
Hidden force
Torsion balance
ADMX

TABLE VI. 34 novel particles predicted by DCT.

Category Count Mass Detectable?
VR 3 8.3 x 10" GeV  Indirect
Leptoquarks X, Y 12 Mcur Indirect
Famions Mgut Indirect

A 1 Mcut Indirect
Color-triplet D, D 9 Mgur Indirect
P-boson 1 44%x107%° eV YES
Monopoles ~0 8 x 101" GeV  Diluted

decay: 7, ~ 7 x 10*' yr (BD-enhanced by 2wg + 3 =
100,077).

XI. NINE CONDENSATE STATES

TABLE VII. Nine distinct configurations of the Parrott field.

State P value Description
Pre-Big-Bang 0 Pure 0, no condensate
Photon 0 (worldline) Uncondensed excitation
Cosmic void Py, =0.851 Equilibrium

Galaxy halo  0.9-0.99 Partially crystallized
Proton -1 Saturated, -wound
Neutron — 1 (metastable) Rotational defect

NS surface 1.000 Perfect screening

BH interior — 0 Reverse Big Bang

Z3 string 0 wraps 2w /3 Topological defect

Every photon absorption is a “local Big Bang” (P: 0
— finite); every emission is “local un-creation” (P: finite
— 0). The BH interior (P — 0) is the time-reverse of
the Big Bang (P: 0 — F).



TABLE VIII. Eighteen physics anomalies addressed by DCT, organized by resolution quality. Zero contradictions.

Category Anomaly DCT resolution Precision
Resolved Hj tension (50) Frame mismatch: 1//Py = 1.084 0.1%
Resolved Ss tension (2-30) Disformal suppression: Sg = 0.775 0.1c
Resolved RAR universality Avrami: 175 galaxies, 0 params x*/N = 0.87
Resolved Hierarchy problem wo = 50,037 = info cost Exact
Resolved Speed of light ¢ = 0-mode speed Derived
Resolved 3 generations Es: (27,3) — 3 copies 120/40 = 3
Resolved Cabibbo angle 1/ fo 0.3%
Resolved Matter/antimatter (2/120) exp(—17) 13%
Resolved Growth rate fos: Ax* =125 DCT wins
Resolved My /Me z X 153+ corrections 0.000009%
Explained Cassini y Plasma: ~ 2 x 1075 Consistent
Explained Planck SZ deficit o(M) suppressed 4-5% Consistent
Explained Splashback VPo =0.923 1.80 vs 3.20
Explained Ly-a/WL split R(k) scale-dependent 3%
Predicted Null WIMP /axion os1 =0 Exact
Predicted Am? ratio 2(fu—3)=34 0.3%
Matches Lensing delays +0.140 HOLiCOW
Partial Satellite o, 1/v/Po = 1.084 84%

TABLE IX. Anti-predictions: any detection falsifies DCT.

Kill: onset at EQFP.  Victory:

10'8 V /m.

onset at ~ 1.13 X

7# Anti-prediction Kill experiment

1 No WIMPs LZ, XENONnT

2 No dark photon LHCb, Belle 1T

3 No axion-DM ADMX

4 No SUSY ATLAS, CMS

5 No 4th generation EW precision

6 No large EDs Torsion balance

7 No varying G LLR, WD cooling
8 No SIDM Cluster mergers

9 No fuzzy DM cores Ly-a forest

10 No large r CMB-54

11 No 0vB83 (m1 = 0) LEGEND, nEXO
12 No asen > 1075 Short-range gravity

XII. EIGHTEEN ANOMALIES ADDRESSED

XIII. TWELVE ANTI-PREDICTIONS

XIV. MODIFIED SCHWINGER PAIR

CREATION

A. The test

EQCT =1126x10" V/m vs EZ"® =1323x10" V/m

(18)

B. Timeline

ELI-NP (Romania): ~ 10® V/m by ~2030. Full
Schwinger: ~2035 (1000x current intensities).

C. P-dependent signature

Near massive objects (P — 1): E., increases toward
QED value. In voids (P = Py): E., is lower. This spatial
dependence is unique to DCT.

XV. CONCLUSION

DCT predicts nine forces from a single starting point:
¥ on the 600-cell. The Parrott scalar (5th force,
a = 107°) is detectable by BepiColombo 2028 at 6.70.
The crystallization force IS dark matter (175 galax-
ies, 0 params). The conversion force predicts modified
Schwinger pair creation (E., = 1.126x10'® V/m, testable
~2030-2035). The family force (8 famions, Z3 — CKM)
predicts J = 3.27 x 1075 (3.0%). The symmetry force
(Z', seesaw) predicts n = 6.9 x 10719 (13%). Six force
categories ruled out; 34 novel particles (only P-boson de-
tectable); 9 condensate states; 18 anomalies addressed (0
contradictions); 12 anti-predictions. Three speed limits



(¢, cs = 874 km/s, vac). The complete force structure
emerges from 600-cell topology with 0—1 free parameters.
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