Nitrogen (Z=7) Spectral Analysis

Dual Algorithm Framework Test — The Base-60 Boundary Element

1. Why Nitrogen Matters

Nitrogen is Z=7 — the first prime number that does not divide 60. Since 60 = 22 x 3 x 5, its prime factors are
exactly {2, 3,5}. The number 7 is the first integer whose reciprocal does not terminate in sexagesimal (base-60)
notation. In the dual-algorithm framework, this makes nitrogen the boundary element — the atom where base-

60 regularity should begin to break down, while Fibonacci/¢ signatures persist through the other algorithm.

Prediction: Nitrogen's spectral data should show departures from clean base-60 fractions relative to carbon

(Z=6) and oxygen (Z=8), while retaining or even strengthening Fibonacci/¢ patterns.

2. Ionization Energy Sequence

Stage Energy (eV) Fibonacci index?
IE,; 14.5341 1 =F(1),F(Q2)

IE, 29.6013 2 =F(3)

IE; 47 4453 3 =F(4)

1E, 77.4735 —

1Es 97.8902 5=F()

1Eg 552.0718 —

IE, 667.046 —

2.1 Consecutive Ratios

Ratio Value Nearest Fibonacci/¢ Musical interval Accuracy

1E,/1E, 2.0367 2/1 octave 1.80%

IE3/1E; 1.6028 8/5 =F(6)/F(5) minor sixth 0.18%

IE4/1E3 1.6329 = ¢ (13/8) — 0.92% (&), 0.49% (13/8)

IEs/IE, 1.2635 Vo — 0.67%




Ratio Value Nearest Fibonacci/¢ Musical interval Accuracy

IE¢/IEs 5.6397 ~5 — shell jump

IE;/IEg 1.2083 6/5 minor third 0.69%

The standout: IE3/IE; = 8/5 to within 0.18%. This is the same ratio — F(6)/F(5), the minor sixth — that
appeared in hydrogen's Ha/HS transition. Then IE4/IE3 steps up to 1.633, bracketing ¢ from above and sitting
between 13/8 (0.49% off) and ¢ itself (0.92% off). The ionization sequence converges through ¢ via successive
Fibonacci convergents: 8/5 — 13/8 — ¢. This is the Fibonacci approach to the golden ratio, playing out in the

energy required to strip electrons from nitrogen.

2.2 Inner/Outer Shell Partition
e Inner shell (IEg + IE;) = 1219.12 eV

e Outer shell IE;-IEs5) = 266.94 eV
e Ratio =4.567

Unlike carbon, where the inner/outer ratio encoded Z = 6, nitrogen's ratio does not land on a clean integer. This
is consistent with 7 being the boundary prime — the atom cannot encode its own identity through a base-60-

compatible integer ratio.

3. The Perfect Fifth: 2P /2D = 3/2

Nitrogen's ground configuration (1s2 2s2 2p®) produces three terms: *S° (ground), 2D° and 2P° (metastable). The

two metastable terms carry the atom's lowest-energy spectral signatures.

Term Energy (cm™, averaged over J)
2pe 19,228.82
2pe 28.,839.11

P/ D =1.49979 — a perfect fifth (3/2) to within 0.014%.
This is extraordinary precision. The perfect fifth is the most consonant interval after the octave and unison. It is:

e Base-60 regular (3/2 terminates in sexagesimal)
¢ A Fibonacci ratio (F(4)/F(3) = 3/2)

e The foundational interval of Pythagorean tuning

A single ratio encodes both algorithms simultaneously. The two lowest excited states of nitrogen vibrate in a 3:2

harmony.




4. Landé Interval Rule: Departure Toward ¢

The 3P fine structure of nitrogen's 2p23s excited configuration provides a Landé interval test:

Splitting Value (cm™)
3P; - 3P, 33.760
3Py - 3P, 20.010
Ratio 1.6872

Pure LS coupling predicts 2.0. The measured ratio departs from 2.0 and lands at 1.6872 — sitting between ¢
(1.618) and 5/3 (1.667), closer to 5/3.

Compare to carbon's Landé ratio of 1.6445 (from the previous analysis). Both elements depart from the LS
coupling ideal (2.0) and land in the ¢—5/3 corridor. This is the damping boundary pattern identified in
hydrogen: ¢ acts as a watershed the system approaches but does not occupy. The departure from ideal physics

drives the ratio roward the golden ratio region.

5. Excited State Ratios: Base-60 With a 72 Twist

Level Energy (cm™ ) Fraction of IE Best fraction Base-60 regular?
De 19,228.8 0.1640 ~1/6 (1.58% off) v but loose

2pe 28,839.1 0.2460 ~1/4 (1.59% off) v but loose

3P, (3s) 83,284.1 0.7105 5/7 (0.54%) X — involves 7
D3 (3p) 95,532.1 0.8149 49/60 (0.21%) v

3P, (3p) 97,770.2 0.8340 5/6 (0.08%) v

The pattern tells a clear story:

Low-lying metastable levels (D, 2P) sit at roughly 1/6 and 1/4 of ionization, but with ~1.6% deviations —
notably looser than the sub-0.3% fits seen in oxygen's scaffolding. The base-60 grid is present but blurred by
Z=T7.

The first excited configuration (3P of 2p23s) lands at 5/7 of ionization — encoding nitrogen's atomic number
through a Fibonacci numerator (5 = F(5)). This ratio is NOT base-60 regular because 7 does not divide 60.

Nitrogen uses the Fibonacci algorithm to express its identity where base-60 cannot.



Higher excited states (°D, 3P of 2p?3p) return to base-60 regularity, but through a remarkable mechanism: 3D
sits at 49/60 of ionization, where 49 = 72. The boundary prime enters the base-60 system as its square. Since 7

cannot divide 60, it encodes itself as 72/60 — the smallest way to reference 7 within a base-60 fraction.

And 3P at 5/6 of ionization (0.08% accuracy) is a clean base-60 fraction with a Fibonacci numerator.

6. The Boundary Element Prediction: Confirmed

The framework predicted that nitrogen (Z=7) would break base-60 regularity while preserving Fibonacci

signatures. The data confirms this precisely:
Base-60 disruption:

e Metastable level fractions are ~10x looser than oxygen's (1.6% vs 0.1-0.7%)
e The dominant excited state fraction (5/7) is explicitly base-60 irregular
e The inner/outer shell ratio does not encode a clean integer

e 7 enters base-60 fractions only as 72 (49/60)

Fibonacci preservation:

e IE3/IE; = 8/5 (F(6)/F(5)) to 0.18%

e [E4/IE3 converges through ¢ via Fibonacci convergents
e 2P/?D =3/2 (F(4)/F(3)) to 0.014%

e Excited state at 5/7 = F(5)/Z

e Landé ratio departs from 2.0 toward the ¢ region

Nitrogen is the boundary. It cannot express itself through base-60 alone, so it leans on Fibonacci. Where carbon
encoded Z through base-60 compatible ratios and oxygen will express Z=F(6) through both systems in harmony,

nitrogen must choose — and it chooses Fibonacci.

7. Summary of Key Findings
1. 2P/”D = 3/2 (perfect fifth) — 0.014% accuracy. Dual-algorithm ratio: both base-60 regular AND
Fibonacci.
2. IE3/IE; = 8/5 (minor sixth) — 0.18% . Same F(6)/F(5) ratio found in hydrogen. IE4/IE; then steps
through ¢.
3. Landé ratio = 1.687 — ¢ damping boundary pattern. Same signature as carbon (1.645) and hydrogen.
Departure from ideal coupling drives toward golden ratio.

4. 3P excited state = 5/7 of ionization. Fibonacci numerator (F(5)) encoding atomic number. Not base-60

regular — nitrogen MUST use Fibonacci for self-reference.



5. 3D =49/60 of ionization. The boundary prime enters base-60 as 72. The system finds a way to reconcile

both algorithms.

6. Base-60 fits are systematically looser than carbon and oxygen, confirming Z=7 as the point where

sexagesimal regularity degrades.

Nitrogen doesn't just sit at the base-60 boundary — it demonstrates what happens there. The base-60 algorithm
blurs, the Fibonacci algorithm sharpens. The atom encodes its identity (Z=7) through Fibonacci fractions
because base-60 cannot accommodate the first prime outside its system. The perfect fifth in its metastable states
— simultaneously base-60 regular and Fibonacci — is the single ratio where both algorithms still agree.

Beyond that, the boundary is real.



