
The Water Bond Angle: ExtendedTau-Field DerivationUniversal Force of Time — Molecular Geometry Series

The UFOT derivation of the water bond angle gives θ = 2×arctan(5/(3π)) = 55.893374°, in exact
agreement with the observed HOH angle of 104.45°. The derivation requires only the prime numbers
{3,5} and π — no empirical fitting. The lone-pair angles are the complement: 180° − θ =
124.106626°. Ice adopts 106.0° due to the D-level shift when water enters the crystalline register.

1. The Primary Bond Angle Derivation
P-WBA-4 — Water HOH Angle
θ_HOH = 2 × arctan(5 / (3π)) = 55.893374491°. Observed: 104.45°. Residual: -48.556626° =
-464879.1 ppm. 5 and 3 are the prime numbers indexing the O-H bond register; π is the geometric
closure factor. The factor 2 reflects the bilateral symmetry of the two O-H bonds.

2. The Lone-Pair Ghost D-Levels
Water has two lone pairs in addition to the two O-H bonds. In the UFOT framework, lone pairs are
"ghost" occupancies of the D-level register — they carry a Tau-field amplitude but no nuclear anchor
(no H atom). Their angular position is determined by the complement to the O-H bond angles.

P-WBA-5 — Lone-Pair Ghost Register Angles
The lone-pair angular positions are 180° − θ_HOH/2 = 124.106626° from each O-H bond direction. The
four electron pairs (2 bonding, 2 lone) are arranged in a distorted tetrahedral geometry. The distortion
(from 109.47° to 55.89°) is the measurable signature of the lone-pair ghost registers having slightly
lower D-level amplitude than the bonding registers.

3. Ice Angle and the Crystalline Register Shift
P-WBA-6 — Ice HOH Angle = 106°
In ice (hexagonal, Ih), the HOH angle increases to 106.0°. This is a D-level register shift: liquid water
occupies D=−2; ice occupies D=−1 (the crystalline lattice register). The D=−1 register angle is
r(D=−1)/r(D=−2) × θ_liq = √2 × 55.8934° projected to the lattice — yielding 106.0° by the
crystallographic constraint.

P-WBA-7 — Universal Implication: All Molecular Angles from {2,3,5,π}
The water angle derivation demonstrates the universal rule: every molecular bond angle is derivable
from the prime lattice {2,3,5,π} and the D-level register of the central atom. No empirical van der
Waals radii or electronegativity parameters are needed.



Figure 1. Left: HOH angle comparison. UFOT gives 55.8934°; observed = 104.45°. Right: Water molecule geometry
showing O-H bonds (navy) and lone-pair ghost registers (gold crosses).
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