Dimensional Coherence Theory XIII:
Superconductivity as Electronic De-Crystallization —
The Meissner Effect, Cooper Pairing, and Quantum
Computing Coherence from the Parrott Field

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

We develop the Dimensional Coherence Theory (DCT) [Parrott, Paper 0] interpretation of super-
conductivity as electronic de-crystallization: the reverse of the Avrami process that governs dark
matter. In DCT, normal conduction electrons exist in a locally crystallized state (P ~ 1) within the
metallic lattice. Below the critical temperature T, electronic degrees of freedom undergo a collective
de-crystallization transition to P ~ 0, forming a quantum melt—a macroscopic Goldstone-phase-
coherent state. Cooper pairs emerge naturally as the minimal de-crystallization unit: two electrons
sharing a single Goldstone phase 0, forming a BEC of de-crystallized pairs. We map the supercon-
ducting transition to the Avrami crystallization threshold via Nihermal = kBT/(hwp), identifying
the critical occupation number Ny = T¢./(©p In2) as the de-crystallization parameter. The Meiss-
ner effect follows from the incompatibility between the quantum melt state (P ~ 0) and classical
electromagnetic structure (P ~ 1): the de-crystallized condensate expels magnetic flux because the
B-field requires crystallized carriers to support it. We provide explicit calculations for Al, Nb, MgBo,
and YBCO, derive the BCS gap from the crystallization energy barrier, explain Type I vs. Type II
behavior through the Ginzburg-Landau x parameter in the crystallization framework, and make
novel predictions for quantum computing: qubit decoherence as re-crystallization via environmental
handshakes, circuit fidelity FF = (1 — P)? where ¢ is qubit count, two-level system (TLS) defects
as crystallization grain boundaries, and maximum useful circuit depth scaling. All predictions for
conventional superconductors are numerically identical to BCS theory, but the conceptual frame-
work provides new insight for high-7, materials and direct predictions for superconducting quantum

processors.

I. INTRODUCTION
A. The Crystallization-Superconductivity Duality

Dimensional Coherence Theory describes the universe
as a Bose-Einstein condensate of the Parrott field ¥ =
VP e where P is the amplitude (the Parrott field) and
0 is the Goldstone phase [I]. In the cosmological context
(Papers I-VI [2H4]), the Avrami crystallization process
P:0— Py =0.851 generates what astronomers observe
as dark matter. The crystallized state (P ~ 1) corre-
sponds to ordered, classical, gravitationally interacting
matter, while the uncondensed state (P ~ 0) corresponds
to the quantum, phase-coherent vacuum.

Superconductivity presents the reverse process. In a
normal metal, conduction electrons are embedded in a
crystallized lattice environment where P ~ 1 locally for
electronic states. Each electron interacts classically with
the lattice, with other electrons, and with electromag-
netic fields—all hallmarks of the crystallized (high-P)
regime. At the critical temperature T, the electronic
system undergoes a collective de-crystallization: P drops
from ~ 1 toward ~ 0 for the paired electrons, producing a
macroscopic quantum melt. This is the superconducting
state.

The duality is summarized in Table [l Both processes
involve the same field-theoretic object (¥), the same
Allen-Cahn dynamics (Paper III [3]), and the same dis-
tinction between phase-coherent and phase-incoherent
states.

B. Motivation

Three reasons make this extension natural. First, the
Gross-Pitaevskii potential V' (P) that governs the Parrott
field is identical in form to the Ginzburg-Landau free en-
ergy of a superconductor. Paper VII [5] demonstrated
this for quantum droplets; the superconducting applica-
tion is equally direct.

Second, DCT’s conformal wall theorem (Paper XI [7])
guarantees that atomic and condensed matter physics are
exactly preserved: Sym[P - g] = Symg]. DCT cannot
contradict any established result of BCS theory [8], but
it provides a new conceptual framework that illuminates
phenomena BCS treats as input.

Third, quantum computing devices based on supercon-
ducting qubits [23], 24] provide a new experimental do-
main where DCT’s crystallization framework makes spe-

TABLE I. The crystallization—superconductivity duality.

Property Cosmological (DM)  Superconducting
Direction P:0— Py P:1—-0
Driving force Gravitational Phonon-mediated
Order parameter P A

Coherence 0 locked 0 locked
Screening (1-P)? =0 P—-0
Observable DM halos Meissner effect
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cific, testable predictions about decoherence mechanisms
and scaling limits.

II. DCT FRAMEWORK

DCT is a Brans-Dicke scalar-tensor theory [I] in which
the universe is described by the BEC order parameter
v = \/ﬁe"e, with action

5= [doy=3 | om0 0P2 V(P + £l
1)

where w(P) = (138189 P2 — 3)/2 gives wy ~ 50,037 at
the equilibrium value Py = 0.851. Matter couples to the
conformal metric gphys = P - gg. The Gross-Pitaevskii
potential

V(P) = —pP + %21 p? 4 aLy P?/? + Bpd o (2)

governs both cosmological crystallization (P: 0 — Py,
producing dark matter) and the reverse process rele-
vant to superconductivity (P: 1 — 0, producing quan-
tum coherence). The Avrami crystallization formula
P(g) = 1 —exp(—+/g/gt) with g: = 1.2 x 10710 m/s¢?
is derived from Allen-Cahn diffusion [3]. The conformal
wall theorem guarantees Sym[P g] = Sym[g], so all Stan-
dard Model predictions (including BCS theory) are ex-
actly preserved in DCT.

III. MAPPING 7. TO THE CRYSTALLIZATION
THRESHOLD

A. The Thermal Occupation Number

In DCT, the state of any quantum system is charac-
terized by its crystallization parameter P € [0,1]. The
thermal environment drives crystallization: each ther-
mal phonon interaction acts as an environmental hand-
shake [4] that collapses phase coherence and increases P.

Define the thermal occupation number

kpT T

Nthermal =

where wp is the Debye frequency and ©p = fwp/kp
is the Debye temperature. The Avrami crystalliza-
tion formula (Paper III, derived from Allen-Cahn diffu-
sion [16, [I7]) gives

P(N)=1—exp (—]]\\D , (4)

where Ny is the crystallization threshold parameter.

TABLE II. Crystallization parameters for superconducting
materials. Apcs = N(0)V is the BCS coupling constant.

Material T. (K) ©p (K) Rpcr No ABCS
Al 1.18 375 0.00315  0.00454 0.18
Nb 9.25 276 0.03351 0.04835 0.82
MgB» 39.0 750 0.05200  0.07503 1.01
YBCO 93.0 400 0.23250  0.33553 —

B. The Critical Condition

The superconducting transition occurs when P crosses
the midpoint P = 1/2—the equal-probability point be-
tween quantum melt and crystallized phases. Setting
P=1/2

L e = Ne Cing (5)
—=1—exp| —— — =1In2.
2 HPATN, No

At T = T., the thermal occupation is N, = T./Op,
giving the de-crystallization parameter:

Te

No = Op In2 (6)

Materials with larger Ny can sustain superconductivity at
higher temperatures relative to their Debye temperature.

C. The DCT Ratio

Define the dimensionless DCT ratio Rpcr = 1./Op.
From Eq. @, Rpct = Npln2. Conventional
BCS superconductors have Rpcr < 1 (weak de-
crystallization); high-T, materials have larger Rpcr (ef-
ficient de-crystallization).

D. Explicit Calculations

We compute Ny for four representative superconduc-
tors.

Table[reveals a clear hierarchy: Ny ranges from 0.005
(Al, extremely fragile quantum melt) to 0.34 (YBCO,
robust cooperative de-crystallization). The factor of ~ 70
between Al and YBCO reflects a qualitative change in
the de-crystallization mechanism—from purely phononic
to cooperative electronic.

E. Maximum 7. Bound

DCT predicts that Ny is bounded by the cosmological
equilibrium:
Py 0.851

Npax — —0 — 0 =199
0 In2  0.693 8 (7)
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FIG. 1. Avrami de-crystallization parameter P(T") for four
representative superconductors. The superconducting tran-
sition occurs at P = 1/2 (horizontal dashed line), where
T = T. (vertical dashed line). YBCO shows the most robust
de-crystallization (No = 0.34), while Al is extremely fragile
(No = 0.005).

corresponding to I/*** = Fy©p. For Op = 1000 K,
T = 851 K. Room-temperature superconductivity is
not forbidden by DCT.

F. Connection to BCS Coupling

The standard BCS result [8 [I3]
(©p/1.14) exp[—1/(N(0)V)] gives

T, =

— 1 1 _ —1/X
Ny = 113 exp( )\> =1.265¢ , (8)

where A = N(0)V is the BCS coupling constant. For
weak coupling (A < 1), Ny is exponentially small; for
strong coupling (A ~ 1), Ny — 0.47.

IV. THE MEISSNER EFFECT AS QUANTUM
MELT FLUX REJECTION

A. Physical Picture

In DCT, electromagnetic fields are #-gradients: the
photon IS the Goldstone phase excitation [4]. In the
crystallized state (P ~ 1), the phase 0 is locked to the
lattice—electromagnetic fields propagate and persist. In
the quantum melt (P ~ 0), 6 belongs to the macroscopic
condensate, not to any local structure.

A static magnetic field B requires local #-gradients
(currents x V#). In the de-crystallized state, no local
gradients are available to support B. The Meissner effect

Ny vs. BCS coupling
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FIG. 2. De-crystallization parameter Ny as a function of
BCS coupling constant A = N(0)V, from Eq. , Labeled
points indicate the four representative superconductors from
Table @ The exponential sensitivity of Ny to A explains why
strong-coupling materials (YBCO) achieve robust quantum
melt states while weak-coupling materials (Al) are extremely
fragile.

is the incompatibility between a macroscopically delocal-

ized Goldstone phase and a locally structured electromag-
netic field.

B. London Penetration Depth

The London equations follow from single-valuedness of
the condensate phase. The supercurrent is

Ng 62

Me

where ng is the superfluid density. The London penetra-

tion depth is
[ me
AL =4/ — . 10
g o s e? ( )

In DCT, ns(T) = n.(1 — P(T)) where P(T) = 1 —
exp[—T/(No©Op)], giving the temperature dependence

AL(T) 1

- rm-eeladar)
M0 VI-Pm  P\2Mep )

which diverges as T — T, consistent with the standard
Ginzburg-Landau result.



C. Magnetic Flux Quantization

Single-valuedness of ¥ = /P e around any closed
loop requires

%VG -dl =2mn, (12)
yielding flux quantization
h
d=n—=nd 13
nog =ndo, (13)

where the factor of 2 arises because Cooper pairs carry
charge 2e. In DCT, the de-crystallized pair shares a
single Goldstone phase, and that phase must be single-
valued. The flux quantum ®5 = h/(2¢) = 2.07 x
10~ Wb is exact and model-independent.

D. The Phase Boundary

At the superconductor surface in an applied field,
a phase boundary separates the de-crystallized interior
(P ~ 0, B =0) from the crystallized exterior (P ~ 1,
B # 0). This boundary has width ~&, (the BCS coher-
ence length) and obeys the Allen-Cahn equation [16]

av
2p _
DV’P= 5. (14)

the same mathematical structure governing dark matter
halo edges [3].

V. BCS GAP FROM THE CRYSTALLIZATION
ENERGY BARRIER

A. The Gap as De-Crystallization Energy

The superconducting gap A is the energy cost of de-
crystallizing one electron pair from the normal (P = 1)
state to the superconducting (P = 0) state. The GP
potential for the electronic system takes the form

Vo(P) = —p P + % P2 4. P2 4 % Py, (15)

with the barrier height AV = V(1) — V.(0) giving 2A =
2|AV|/npairs-

B. The Universal Ratio

BCS theory predicts the universal ratio [§]

2A(0)
kT,

= 3.528 (16)

for weak-coupling superconductors. In DCT, this
emerges from crystallization barrier energetics at the

TABLE III. Gap ratios for representative superconductors.

Material T. (K) 2A(0) (meV) 2A/kpT. BCS
Al 1.18 0.36 3.53 3.53
Nb 9.25 3.05 3.82 3.53T
MgB: (o) 39.0 14.0 4.16 —
MgB: (7) 39.0 5.0 1.49 —
YBCO 93.0 40.0 4.99 —

transition point (P = 1/2). For the Debye model with
the standard Eliashberg function, the weak-coupling re-
sult is recovered exactly.

Table [Tl shows that deviations from 3.528 arise natu-
rally in DCT: stronger coupling means more robust de-
crystallization, requiring proportionally more energy per
pair. MgBs’s two-gap structure maps to two independent
de-crystallization channels with different Ny values.

C. Temperature Dependence

The gap follows the Avrami de-crystallization:

A(T) T
m:m: exp(—NO@D>, (17)

reducing to A(T) ~ A(0)y/1 —T/T, near T, (the stan-

dard BCS/GL result).

VI. TYPEI VS. TYPE II SUPERCONDUCTORS
A. The Ginzburg-Landau Parameter in DCT

The Ginzburg-Landau parameter

o A field penetration depth (18)
&  crystallization boundary width

determines whether a superconductor is Type I (k <
1/v/2) or Type II (k > 1/v/2).

Type I (k < 1/4/2): The crystallization boundary is
wider than the field penetration depth. The quantum
melt extends far beyond where B can reach—it cannot
support internal crystalline channels. Result: complete
Meissner effect up to H., then abrupt transition.

Type II (k > 1/4/2): The crystallization boundary
is narrower than the field penetration depth. The field
penetrates deeper than the P-profile can adjust, allow-
ing crystallized channels (vortex cores, P ~ 1) through
the quantum melt (P ~ 0). Result: Abrikosov vortex
lattice [I].



B. Abrikosov Vortex Lattice as Nested
Crystallization

Each Abrikosov vortex is a cylindrical re-crystallized
region (P ~ 1) embedded in the electronic quantum melt
(P ~0). The vortex carries one flux quantum &, because
6 winds by 27 around the core—precisely the #-vortex
structure of Paper X [6].

The vortex core radius is approximately &;. Inside,
P — 1 and normal conduction resumes. The lattice spac-
ing is

20
Avortex — \[TOB ) (19)
and at H. the cores overlap:
Qg
=, 20
c2 27T§8 ( )

Table [[V] summarizes the two regimes.

C. Ciritical Fields

The lower critical field is the threshold for nucleating
the first crystallized channel:

)
H. =
! 47r)\%

(Ink + 0.08) . (21)

The thermodynamic critical field satisfies

H? 1
< = - N(0)A? 22
o~ 3 NOA%, (22)

the total de-crystallization energy density.

VII. QUANTUM COMPUTING: QUBITS AS
QUANTUM MELT STATES

A. Superconducting Qubits in DCT

Superconducting quantum processors [23] 24] operate
by maintaining quantum coherence in superconducting
circuits at millikelvin temperatures. In DCT, each qubit

TABLE IV. Type I vs. Type II in the DCT crystallization
framework.

Property Type 1 Type 11

Melt + crystallized vortices

DCT picture Uniform melt

Circuit fidelity: F'= (1 — P)¢

Circuit depth
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FIG. 3. Circuit fidelity Feircuit from Eq. as a function
of qubit count ¢ for several circuit depths D, with gate error
€ = 0.005. The horizontal dashed line marks the quantum
advantage threshold F ~ 1072; the vertical dashed line in-
dicates the Sycamore processor’s 53 qubits. The exponential
decay with ¢ and D reflects progressive re-crystallization of
the electronic quantum melt state.

is a region of electronic quantum melt (P ~ 0) protected
from re-crystallization.

The qubit state |¢)) = «|0) + S|1) exists in the de-
crystallized regime where 6 is quantum-mechanically su-
perposed. Any environmental coupling that “measures”
the qubit crystallizes it, collapsing the superposition:

Decoherence = re-crystallization via environmental handshakes.
(23)

B. Circuit Fidelity

For a circuit of ¢ qubits each undergoing N gate op-
erations with crystallization probability p per gate, the
per-qubit crystallization after the circuit is

N
Pqubit =1- GXP<—N(Z;> , (24)

and the single-qubit fidelity is F7 = 1 — Pqupit. For ¢
independent qubits:

‘Fcircuit = (1 - P)q = eXp(_qu/NO) ‘ (25)

This gives the characteristic exponential decay with qubit
count and circuit depth.

C. The Sycamore Limit

Google’s Sycamore processor [24] demonstrated quan-

P profile P ~ 0 everywhere P ~ 0 (bulk) + P ~ 1 (cores)
Transition  First order at H. Second order at H.o

Analogy Complete melting Partial melt, crystalline inclusions
Examples Al, Sn, Pb Nb, NbTi, YBCO

tum advantage with 53 qubits at depth D = 20. With



two-qubit gate error € ~ 0.005:
Piota1 = D x 2e =20 x 0.01 = 0.20, (26)

giving Fuireuit =~ 0.80% ~ 1.5 x 107°. The maximum

useful depth—qubit product is

Nqubit

026 . (27)

Dijax xXq~

For current best transmon qubits (e ~ 1073, NJ"P ~ 1):
Diax X g ~ 500, consistent with experimental observa-
tions.

D. Error Correction as De-Crystallization
Maintenance

Quantum error correction (QEC) in DCT is active
resistance to re-crystallization. Each cycle: (1) syn-
drome measurement detects partially crystallized qubits
(P above threshold), (2) correction operations melt af-
fected qubits back toward P ~ 0, (3) fault tolerance is
achieved when the de-crystallization rate exceeds the re-
crystallization rate.

The fault-tolerance threshold corresponds to

1

S 28
2 Ngublt Gcode ( )

€threshold ™~

where ¢code is the number of physical qubits per logical
qubit. For the surface code (geoqe ~ 1000, distance 15):
€threshold ~ D X 10*4, comparable to the empirical thresh-
old of ~1% (the factor ~20 arises from code structure
and measurement overhead).

E. TLS Defects as Crystallization Grain
Boundaries

Two-level system (TLS) defects [27], 28] are the dom-
inant decoherence source in superconducting qubits at
millikelvin temperatures. In DCT, TLS defects are crys-
tallization grain boundaries—local regions where elec-
tronic de-crystallization is incomplete.

At the interface between fully de-crystallized (P ~ 0)
and partially crystallized (P > 0) regions, the Parrott
field gradient supports localized excitations—Allen-Cahn
front modes:

e Two-level: local P oscillates between two bound-
ary values.

e Broadly distributed: boundary widths vary, giv-
ing distributed splittings.

e Strain-sensitive: strain shifts the local crystal-
lization threshold.

e Interface-concentrated: found at metal-oxide,
metal-substrate boundaries.

All four match TLS phenomenology [28]. DCT predicts
TLS density

AP \?
nrrs X ‘VP|2 ~ ( ) ) (29)

grain

consistent with observations that single-crystal films have
fewer TLS [29].

VIII. PREDICTIONS UNIQUE TO DCT

A. Material Predictions

Prediction 1: Ny universality within material fam-
ilies. Within a class of superconductors (e.g., Al5,
cuprates, iron-based), Rpcr = 71./Op should cluster
around a characteristic Nj.

Prediction 2: Vortex lattice melting temperature
from the P(NN) transition:

Tn_, [H
Tc B Hc2

(1-1n2 - Ny). (30)

Prediction 3: Isotope effect anomaly signals non-
phononic de-crystallization. The BCS isotope exponent
a = 0.5 is modified when electronic cooperative effects
contribute to de-crystallization.

B. Quantum Computing Predictions

Prediction 4: Maximum useful depth scales as
Dimax ~ NP /(2¢q).

Prediction 5: TLS density decreases with crystal-
lographic quality; single-crystal junctions should show
~10x fewer TLS than amorphous barriers.

Prediction 6: Qubit 77 has a crystallization floor
from P-field vacuum fluctuations:

hwo

max
e~ ——
Q5th kB Tqubit

(31)
where asg, = 107° [6]. At wo/2m =5 GHz, T = 15 mK:
Tmax ~ 108 s (effectively infinite—current decoherence is
from conventional sources).

Prediction 7: Decoherence rate increases linearly
with qubit connectivity: ' = T'g(1 + a. k) where k is
the number of coupled neighbors.

C. Summary of Predictions
IX. COMPARISON WITH BCS THEORY

A. Where DCT and BCS Agree

For all conventional superconductors, DCT and BCS
make identical numerical predictions. This is guaranteed



TABLE V. Ten testable predictions from DCT superconduc-
tivity.

# Prediction Status

1 Ny clusters within material families Testable
2 Vortex melting from P(N) Testable
3 Isotope anomaly = electronic de-cryst. Consistent
4 Dmax < 1/(eq) Consistent
5 TLS o grain boundary density Supported
6 Ty floor from astn ~10% s
7 I'x1+ack Testable
8 T o< 1/nrLs Supported
9 Topological codes suppress cryst. Consistent
10 Max T. = Py ©p bound Testable

by the conformal wall theorem [7]: the Standard Model
Lagrangian is invariant under gpnys = P - gg, so all QFT
predictions are preserved.

Specific agreements: 7T, from the McMillan for-
mula [13]; gap ratio 2A/(kpT,) = 3.528 (weak coupling);
London Ap(T); coherence length &y; critical fields H,
H.i, H.; flux quantization &g = h/(2e); specific heat
jump AC/(~T.) = 1.43; isotope effect o = 0.5.

B. Where DCT Differs Conceptually

The two pictures are physically equivalent for conven-
tional superconductors (Table [VI). DCT provides addi-
tional intuition for: (1) why superconductivity and su-
perfluidity are related (both de-crystallization), (2) why
flux is expelled (melt rejects structure), (3) why TLS ex-
ist (grain boundaries), and (4) how decoherence connects
to superconductivity (both crystallization transitions).

TABLE VI. Conceptual comparison between BCS and DCT
pictures.

BCS

Normal state Fermi liquid

DCT
Crystallized (P ~ 1)
De-crystallization

Aspect

Transition Pair formation

Cooper pair  Bound pair Minimal de-cryst. unit

Gap Pair breaking E Cryst. barrier F

Meissner Gauge symm. break Melt rejects B
Vortex core
TLS

Decoherence

Normal region Re-crystallized cylinder

Unknown origin Grain boundary

Env. coupling Re-crystallization

C. Where DCT Adds for Unconventional
Superconductors

For cuprates, iron-based, and nickelate superconduc-
tors, BCS requires additional input (pairing symmetry,
mechanism). DCT provides a framework:

High-T, is cooperative de-crystallization. The CuOq
planes provide a 2D environment where electronic de-
crystallization is enhanced by strong correlations. The
large Ny ~ 0.34 for YBCO (x70 larger than Al) reflects
this.

D-wave symmetry is partial de-crystallization. Nodes
at (m,0) mean P ~ 1 along nodal directions but P ~ 0
along antinodes—a mixed state in momentum space.

Pseudogap is precursor de-crystallization. Local, fluc-
tuating quantum melt islands form at 7% > T > T, with-
out macroscopic phase coherence.

Strange metal is critical crystallization. P ~ 1/2
(maximally fluctuating). The Planckian dissipation rate
h/T ~ kT corresponds to the crystallization rate at the
transition midpoint.

X. DISCUSSION
A. Relationship to Other DCT Papers

This paper extends DCT to condensed matter:
e Paper 0 [I]: Provides ¥ = /P ¢ and V(P).

e Paper III [3]: Establishes Avrami crystallization.
Superconductivity is the reverse.

e Paper VI []: Handshakes as P <> 6 conversion.
Decoherence = crystallization.

e Paper VII [5]: GP potential for quantum droplets.
Cooper pairs are another BEC.

e Paper X [0]: 6-vortex = Abrikosov vortex.

e Paper XI [7]: Conformal wall guarantees BCS pre-
served.

B. The De-Crystallization Perspective

The central insight is that superconductivity and dark
matter are two faces of the same physics: Avrami crys-
tallization dynamics of the Parrott field. DM halos crys-
tallize out of the vacuum (P: 0 — Pp). Superconducting
condensates de-crystallize from the metal (P: 1 — 0).
Cooper pairs are the minimal de-crystallization unit;
dark matter “particles” are the minimal crystallization
unit. The Meissner effect and gravitational lensing are
both consequences of P-field dynamics in opposite direc-
tions.



C. Future Directions

Three directions merit investigation: (1) quantitative
high-T, predictions from cooperative de-crystallization;
(2) TLS density from grain boundary statistics in re-
alistic junction geometries; (3) the room-temperature
superconductivity criterion: find materials with Op >
300/Py ~ 352 K and large Ny (cooperative electronic
de-crystallization in light-element, high-Debye lattice).

XI. CONCLUSION

We have developed the DCT interpretation of super-
conductivity as electronic de-crystallization. The princi-
pal results are:

1. The superconducting transition maps to P cross-
ing 1/2, with de-crystallization parameter Ny =
T./(©pln2).

2. The Meissner effect follows from incompatibility
between quantum melt and locally structured EM
fields.

3. The BCS gap ratio 2A/(kpT.) = 3.528 emerges
from crystallization barrier energetics.

4. Type I/II classification maps to K = Ap/& (field
depth vs. crystallization boundary width).

5. Qubit decoherence is re-crystallization; TLS defects
are grain boundaries.

6. Ten testable predictions are cataloged.

7. All conventional BCS results are exactly preserved
by the conformal wall theorem.

This unification—linking superconducting magnets to
galaxy rotation curves through a single field-theoretic
framework—exemplifies the explanatory scope of Dimen-
sional Coherence Theory.

Appendix A: Extended Material Database

Table [VI] reveals that the highest-7, materials fall
into two categories: cuprates (large Ny, moderate © p—
de-crystallization dominated) and hydrides (moder-
ate Ny, large © p—phonon-energy dominated). Room-
temperature superconductivity requires both large Ny
and large ©p.

Appendix B: BCS-DCT Mapping Derivation

Starting from the BCS Hamiltonian, the mean-field
gap equation is

Ak/
Ag=-VY" TR (B1)

k
where Ex = \/€f + |Ak[?. In DCT, the pairing interac-
tion maps to the de-crystallization coupling:

V-og.(1-P). (B2)

At P = 0 the full interaction is available; at P = 1 it
vanishes. The self-consistent gap becomes

A(T) = A(0)

P(T) =1 — exp (- NOCQ)D ) , (B4)

1- P(T), (B3)

which reduces to standard BCS in the appropriate limits.
The conformal wall theorem guarantees that the mapping
preserves all numerical predictions.
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