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Abstract

This paper formalizes Pauling’s nucleus fill sequence (mantle, outer core, inner core, and
center) as a torsion-first accounting system in Quantum Measurement Units (QMU). We define
a discrete torsion-slot basis using the QMU torsion unit curl, show that Pauling’s 2j + 1 rule is a
torsion-slot multiplicity operator, and provide a complete fill-order table (Chart C) expressed
as a QMU torsion ledger. A compact ledger check verifies that the torsion-slot increments
reproduce the cumulative totals of Pauling’s Chart E up to the 184 closure. This formalism
reduces nuclear “magic numbers” to discrete torsion-closure events: integer completions of layered
curl-slot capacity under the Pauling ordering.

1 Scope and data provenance

The ordering and cumulative counts used here are transcribed from the Pauling charts as presented in
QADI’s Atomic Mechanics chapter (Charts B–E, especially Chart CDE). [Quantum AetherDynamics
Institute (QADI), 2025] Pauling’s original close-packed spheron framework is referenced for historical
anchoring and terminology (mantle/outer core/inner core). [Pauling, 1965]

2 Ledger One anchor

Present the Ledger Closure Check in the standardized QADI format.

2.1 Ledger One: Aether Rotational Self-Identity

Define Ledger One as the fundamental QMU dimensional identity for Aether rotation: Au curl =
Fq

2 λC
2

This identity represents the Aether Rotational Self-Identity. Explicitly, it corresponds to

Au · curl = Fq
2λC

2.

Using the mainstream anchor Fq λC as the photon transport constant, Ledger One may be recognized
as a propagation-constant statement of the form

Au · curl = (Fq λC)2.

With the Maxwell correspondence (Fq λC)2 as the electromagnetic propagation constant, the product
Aucurl is the QMU decomposition of propagation into rotational (Aether-unit) and torsional (curl)
geometries.

3 QMU torsion ledger: definitions and axioms

3.1 Ledger T0: torsion-slot quantum

Define a discrete torsion-slot quantum as one unit of QMU torsion:

τ0 ≡ curl. (1)
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3.2 Ledger T1: spin multiplicity equals torsion-slot multiplicity

For any substructure of total spin j, define the slot multiplicity

g(j) ≡ 2j + 1, (2)

and the torsion capacity
τ(j) ≡ g(j) curl = (2j + 1) curl. (3)

3.3 Ledger T2–T4: Pauling half-shell rules

Index shells by s = 1, 2, 3, . . .. For s ≥ 2, each shell has halves h ∈ {a, b} with

js,a = s − 1
2 , js,b = s − 3

2 . (4)

Shell s = 1 has only the single j = 1
2 placement. Applying Ledger T1:

gs,a = 2js,a + 1 = 2s, gs,b = 2js,b + 1 = 2s − 2 (s ≥ 2). (5)

Thus the full shell capacity per layer is

gs = gs,a + gs,b = 4s − 2 (s ≥ 2), τs = gs curl = (4s − 2) curl. (6)

For shell s = 1: g1 = 2 and τ1 = 2curl.

3.4 Ledger T5: layered replication

Let the nuclear layers be ℓ ∈ {M, O, I, C} for mantle, outer core, inner core, and center (Ctr). Each
layer instantiates the same torsion-slot system (same j and g as a function of s, h); nontrivial physics
is encoded by the fill order across layers.

3.5 Ledger T6: torsion-gradient cost (ordering discriminator)

Let the cumulative torsion ladder be Tk = Nkcurl. A minimal ordering discriminator is the stepwise
torsion gradient ∆Tk = Tk − Tk−1 = gkcurl. In later work, ordering preferences can be posed as
minimizing a layer-mismatch functional under fixed closures, for example

C ≡
∑

k

(
∆T

(M)
k − ∆T

(O)
k

)2 +
∑

k

(
∆T

(O)
k − ∆T

(I)
k

)2
,

with the Pauling order evaluated against alternative interleavings.

4 Pauling order table (Chart C) as a QMU torsion ledger
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4.1 Pauling fill-order mapping

Chart C provides the global series order. Chart D provides the increment gk per step k. Chart E
provides the cumulative total Nk. [Quantum AetherDynamics Institute (QADI), 2025] We represent
each fill step as a torsion increment ∆Tk = gk curl and cumulative torsion content Tk = Nk curl.

Figure 1: Pauling Charts C–E (fill sequence, nucleons per shell, cumulative totals), as presented in
[Quantum AetherDynamics Institute (QADI), 2025].

4.2 Ordering postulate and scope of the present paper

The present work treats the Pauling interleaving order (mantle → outer core → inner core → center,
with the specific stepwise interleaving shown in Chart C) as an empirical ordering input. The
torsion ledger does not assume a mean-field potential, pairing Hamiltonian, or additional dynamics;
its objective is narrower: (i) to make the ordering algorithm explicit, (ii) to express each step as
a discrete torsion increment ∆Tk = gkcurl, and (iii) to verify that the ordering reconstructs the
cumulative closure ladder Tk = Nkcurl through the 184 closure.

A full dynamical derivation of why this interleaving is preferred over alternative interleavings is
deferred to subsequent work. In the APM/QMU program, that derivation is expected to appear as
a variational principle on torsion distribution (e.g., minimization of inter-layer torsion mismatch or
torsion-gradient stress) constrained by Ledger One.

4.3 Complete fill-order ledger table (steps 1–29)

Table 1: Pauling Chart C fill sequence as a QMU torsion ledger.
Here gk is the torsion-slot (nucleon) increment, ∆Tk = gk curl,
and Tk = Nk curl. The special mantle entry “8” is the single
16-slot placement terminating at the 184 closure in Chart E.
[Quantum AetherDynamics Institute (QADI), 2025]

Step k Layer Shell s half j gk Nk ∆Tk Tk

1 M 1 1 – 1
2 2 2 2 curl 2 curl

2 M 2a 2 a 3
2 4 6 4 curl 6 curl

3 M 2b 2 b 1
2 2 8 2 curl 8 curl

4 M 3a 3 a 5
2 6 14 6 curl 14 curl

Continued on next page
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Step k Layer Shell s half j gk Nk ∆Tk Tk

5 O 1 1 – 1
2 2 16 2 curl 16 curl

6 M 3b 3 b 3
2 4 20 4 curl 20 curl

7 M 4a 4 a 7
2 8 28 8 curl 28 curl

8 O 2a 2 a 3
2 4 32 4 curl 32 curl

9 M 4b 4 b 5
2 6 38 6 curl 38 curl

10 O 2b 2 b 1
2 2 40 2 curl 40 curl

11 M 5a 5 a 9
2 10 50 10 curl 50 curl

12 O 3a 3 a 5
2 6 56 6 curl 56 curl

13 M 5b 5 b 7
2 8 64 8 curl 64 curl

14 O 3b 3 b 3
2 4 68 4 curl 68 curl

15 I 1 1 – 1
2 2 70 2 curl 70 curl

16 M 6a 6 a 11
2 12 82 12 curl 82 curl

17 M 6b 6 b 9
2 10 92 10 curl 92 curl

18 O 4a 4 a 7
2 8 100 8 curl 100 curl

19 O 4b 4 b 5
2 6 106 6 curl 106 curl

20 I 2a 2 a 3
2 4 110 4 curl 110 curl

21 I 2b 2 b 1
2 2 112 2 curl 112 curl

22 M 7a 7 a 13
2 14 126 14 curl 126 curl

23 M 7b 7 b 11
2 12 138 12 curl 138 curl

24 O 5a 5 a 9
2 10 148 10 curl 148 curl

25 O 5b 5 b 7
2 8 156 8 curl 156 curl

26 I 3a 3 a 5
2 6 162 6 curl 162 curl

27 I 3b 3 b 3
2 4 166 4 curl 166 curl

28 C 1 1 – 1
2 2 168 2 curl 168 curl

29 M 8 8 a 15
2 16 184 16 curl 184 curl

In QMU terms, each chart increment gk is not merely a count of nucleons but a discrete increment
of torsion capacity ∆Tk = gkcurl. Shell closures occur when the torsion-slot ladder completes
a geometrically defined manifold (mantle/outer-core/inner-core/center), producing the observed
“magic” discontinuities as torsion-closure boundaries.

5 Compact torsion ledger check (drop-in format)

5.1 Check T1: multiplicity operator

By definition, each placement of spin j carries g(j) = 2j + 1 torsion slots, hence torsion increment

∆T = (2j + 1) curl.
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5.2 Check T2: Pauling half-shell algebra

For shell s ≥ 2,

js,a = s − 1
2 , js,b = s − 3

2 ⇒ gs,a = 2s, gs,b = 2s − 2,

and therefore
gs = gs,a + gs,b = 4s − 2, τs = (4s − 2) curl.

5.3 Check T3: Chart C → Chart E cumulative reconstruction

Let gk be the step increment in Table 1 and define

Nk ≡
k∑

i=1
gi, Tk ≡ Nk curl.

Then the following checkpoints reproduce Pauling’s Chart E cumulative totals:

N4 = 14, N5 = 16, N15 = 70,

N25 = 156, N27 = 166, N28 = 168, N29 = 184.

Equivalently in torsion units:

T4 = 14 curl, T5 = 16 curl, T15 = 70 curl, T25 = 156 curl, T27 = 166 curl, T28 = 168 curl, T29 = 184 curl.

5.4 Check T4: Ledger One bridge (torsion ↔ rotation)

Multiplying any torsion content by Au maps it into the rotational channel via Ledger One:

Au Tk = Au (Nk curl) = Nk (Au curl) = Nk Fq
2λC

2.

Thus Pauling’s fill sequence may be read as a discrete ladder in curl (torsion) with a fixed rotational
bridge scale Au.

6 Operational recipe (how to use the ledger on (Z, N))

For a nucleus with proton number Z and neutron number N :

1. Treat protons and neutrons as independent torsion ledgers with identical slot structure.
2. Fill steps in Table 1 separately for each species until Z (or N) slots are assigned.
3. The species torsion content is Tp = Z curl and Tn = N curl, while structural information is

encoded by the occupied step set (which steps are filled, and which are partially filled, if any).
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6.1 Observable interfaces encoded by the torsion ledger

Although this paper does not yet assign an explicit energetic functional, the ledger already defines
discrete structural predictors: (i) torsion-closure points (magic numbers) correspond to integers Nk

where adding the next slot forces occupation of a new layer/shell manifold; (ii) partial occupancy
within a step provides a natural descriptor for deformation/redistribution as torsion reallocation
among adjacent steps; and (iii) the layer-resolved occupancy history provides a direct index for
comparing isotope chains across closures. These interfaces are the intended inputs for subsequent
binding-energy and stability analyses within QMU.

7 Notes for extension beyond 184

Chart CDE as presented terminates with the mantle “8” placement at the 184 closure. The same
ledger infrastructure extends naturally if additional central-layer (Ctr) placements are introduced
as suggested in the source narrative; the only required input is the extended ordering (Chart C
extension) and the associated j-sequence (Chart B extension). [Quantum AetherDynamics Institute
(QADI), 2025]
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