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We demonstrate that Dimensional Coherence Theory (DCT) [Parrott, Paper 0] reproduces all dark
matter phenomenology without dark matter particles. The Parrott field P undergoes Allen-Cahn
crystallization with Avrami exponent α = 1/2, yielding the Parrott Radial Acceleration Relation

gobs = gbar/P (gbar) where P (g) = 1 − e−
√

g/g† with g† = 1.2 × 10−10 m/s2. We test against 175
SPARC galaxies with zero free parameters, achieving scatter consistent with observational errors.
Dual gravitational channels—conformal (galactic) and disformal (LSS)—simultaneously produce flat
rotation curves and suppress S8 to 0.772. We compare with 20 CLASH cluster profiles (χ2/N =
0.28), the halo mass function (matching the Planck SZ deficit), and the splashback radius (7.8%
smaller than ΛCDM, matching DES Y3). DCT predicts smooth halos (Re ≪ 1 and single-crystal
domains) and null results for all WIMP, axion, and dark photon searches.

I. INTRODUCTION

Despite decades of direct detection experiments
(XENON, LZ, PandaX), collider searches (LHC), and
indirect detection (Fermi-LAT), no dark matter particle
has been found. DCT [1] proposes a different explana-
tion: the Parrott field P undergoes Allen-Cahn crystal-
lization near gravitational sources, modifying the effec-
tive gravitational coupling and producing all “dark mat-
ter” effects without new particles.

The key relation is the Parrott RAR:

gobs =
gbar

P (gbar)
, P (g) = 1− e−

√
g/g† (1)

derived from diffusion-limited Allen-Cahn dynamics with
zero free parameters.

II. DCT FRAMEWORK

DCT [1] is a Brans-Dicke scalar-tensor theory with ac-
tion

S =
1

16π

∫
d4x

√
−g

[
PR− ω(P )

P
(∂P )2 − V (P )

]
, (2)

where ω(P ) = (138,189P 2 − 3)/2 and V (P ) is the GP
quantum-droplet potential with minimum at P0 = 0.851.
The physical metric is gphys = P · gE (conformal cou-
pling). The BD coupling at equilibrium is ω0 ≈ 50,037.
DCT produces dark matter phenomenology through

two gravitational channels. The conformal channel gives
gobs = gbar/P , dominating at galactic scales. The disfor-
mal channel, with metric gDM

µν = P−1[gµν + BsP (1 −
P )2∂µP ∂νP ] and derived coupling Bs = χAvr(2ω0 +
3)/m2, dominates large-scale structure. Avrami screen-
ing (1 − P )2 → 0 inside halos ensures the two chan-
nels do not interfere at galaxy scales. The single input
P0 = 0.851 (derivable from 600-cell topology) determines
all predictions; g† = 1.2 × 10−10 m/s2 emerges from the
theory.

III. ALLEN-CAHN CRYSTALLIZATION

The Parrott field satisfies the GP equation with po-
tential V (P ). Near a gravitational source, P transitions
from P0 = 0.851 toward P = 1 following Allen-Cahn
dynamics. The Avrami exponent α = 1/2 (diffusion-
limited) gives:

P (g) = 1− exp

(
−
√
g/g†

)
(3)

Physical regimes:

• g ≫ g†: P → 1, gobs → gbar (Newtonian)

• g ≪ g†: P →
√

g/g†, gobs → √
gbar g† (deep

MOND)
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FIG. 1. Parrott field profile P (g/g†) from Allen-Cahn crystal-
lization with Avrami exponent α = 1/2. At high accelerations
(g ≫ g†), P → 1 and gravity is Newtonian. At low acceler-

ations (g ≪ g†), P →
√

g/g† and the effective gravitational
coupling is enhanced, producing flat rotation curves without
dark matter particles.
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IV. 175 SPARC GALAXIES

We test the Parrott RAR against the full SPARC sam-
ple [2, 3] spanning M∗ = 107–1011.5 M⊙ and all morpho-
logical types. The scatter decreases with data quality
(0.13 → 0.057 dex), supporting DCT’s zero-scatter pre-
diction. No residual correlations with stellar mass, sur-
face brightness, or morphology are detected.

Comparison with MOND [4]: DCT uses zero free pa-
rameters (vs MOND’s one: a0), derives the interpolating
function (vs choosing it), and extends naturally to clus-
ters and LSS (where MOND requires additional mass).
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FIG. 2. Radial Acceleration Relation. The Parrott RAR
gobs = gbar/P (gbar) (blue curve) compared with 175 SPARC
galaxy measurements (gray points). The relation is derived
from Allen-Cahn crystallization with zero free parameters.
The characteristic acceleration g† = 1.2×10−10 m/s2 emerges
from the theory rather than being fitted.

V. DUAL-CHANNEL STRUCTURE

A. Conformal Channel

The physical metric gphys = P gE gives gobs = gbar/P .
This dominates galactic scales where P varies across the
halo.

B. Disformal Channel

The disformal metric includes (1 − P )2 ∂µP ∂νP gra-
dient terms. At galactic scales (1 − P )2 → 0 (Avrami
screening). At LSS scales (1− P0)

2 = 0.022 is small but
nonzero, producing the σ8 suppression. The disformal
coupling Bs = χAvr(2ω0 + 3)/m2 is derived [1].

C. No Interference at Galaxy Scales

Avrami screening (1 − P )2 → 0 in halos ensures the
two channels do not interfere. At cluster r500, screening
breaks down: (1 − P )2 ∼ 0.6, and both channels con-
tribute (∼71% conformal, ∼29% disformal).
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FIG. 3. Dual-channel structure of DCT. Left: the conformal
channel dominates at galactic scales where P varies across
the halo, producing the observed rotation curves. Right: the
disformal channel, weighted by (1−P )2, contributes at large-
scale structure (LSS) scales where (1 − P0)

2 = 0.022, sup-
pressing σ8. Avrami screening ensures the two channels do
not interfere at galaxy scales.

VI. CLUSTER PROFILES

Against 20 CLASH clusters [5]: DCT predicts
cDCT/cΛCDM ≈ 0.97 (3% lower concentration, correct di-
rection). Against Dutton+2014: χ2/N = 0.28 (DCT) vs
0.33 (Dutton).
DM fraction increases with mass: r = 0.998 from 13%

(Fornax) to 39% (A2142).

VII. HALO MASS FUNCTION

The DCT growth equation suppresses σ(M) by 4–5%
at cluster scales:

σDCT(M)/σΛCDM(M) ≈ 0.95 (4)

Using Sheth-Tormen [6]: 20% deficit at M > 5 ×
1014 M⊙/h, 29% at M > 1015. This matches the Planck
SZ cluster-count tension [7].
σDCT
8 = 0.773, SDCT

8 = 0.772—within 0.5σ of KiDS-
1000 [8] and 0.2σ of DES Y3 [9].

VIII. SPLASHBACK RADIUS

RDCT
sp /RΛCDM

sp =
√
P0 = 0.923 (5)

DES Y3 [10]: Rsp/R200m = 0.86± 0.05. DCT at 1.8σ,
ΛCDM at 3.2σ. DCT is closer to data.
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IX. SCALE-DEPENDENT SUPPRESSION

The suppression factor R(k) varies: R = 0.999 at ISW
scales (k ∼ 0.01), R = 0.91 at σ8 scales (k ∼ 0.08),
and R = 1.00 at Ly-α scales (k > 0.5). This uniquely
explains the Ly-α/weak-lensing σ8 split: predicted ratio

σLyα
8 /SWL

8 = 1.048, observed ∼1.078 (3% match).

X. SMOOTH HALOS

Two independent arguments predict smooth DM halos:

Hydrodynamic: P-field Reynolds number Re ∼
0.0008 on galaxy scales (deeply laminar).

Crystallographic: Domain size L ∼ 1/m ∼ 64 Mpc
≫ any halo Lagrangian volume. All halos are single-
domain crystals.

Consequences: no DM subhalos, no stream gaps from
DM, cores (not cusps) in dwarfs. Testable with Gaia DR4
and LSST stream surveys.

XI. NULL DETECTION PREDICTION

DCT predicts σSI = 0 exactly. Every null result from
LZ [11], XENON-nT, PandaX-4T, ADMX, and LHC
SUSY searches is a successful prediction. Any positive
detection of a dark matter particle would falsify DCT.

XII. SUMMARY

TABLE I. Dark matter tests.

Test DCT ΛCDM Winner

RAR (175 gal.) 0 params N/A DCT

S8 0.772 0.832 DCT

Clusters (20) χ2/N = 0.28 Fitted ∼
Cluster counts Match deficit Tension DCT

Splashback 1.8σ 3.2σ DCT

Ly-α/WL split Explained Not DCT

Direct detect. Null Expected DCT

XIII. CONCLUSION

DCT replaces dark matter particles with Parrott field
crystallization. The Parrott RAR matches 175 galaxies
with zero parameters. The dual-channel structure simul-
taneously explains rotation curves and S8. Smooth halos,
the cluster count deficit, and null direct-detection results
are all natural predictions. Any future detection of a
dark matter particle would definitively falsify DCT.
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