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The Universal Force of Time identifies the physical conditions necessary for biological life from first
principles. Life requires: (1) a D=-2 register solvent (liquid water), (2) a D=-2 register backbone
(carbon), (3) an energy gradient to drive Tau-field register cycling, and (4) Mg?* coupling to anchor
the Strand-2 address. These four conditions are not arbitrary biochemical facts — they follow from the
geometry of the Tau-standing-wave at the molecular register.

1. Condition 1: D=-2 Solvent (Liquid Water)

P-ULR-1 — Liquid Water as D=-2 Tau-Register Solvent

Water occupies the D=-2 register of the Tau-field at standard conditions. r(D=—2) = 18x(v2)—2 =
18/2 = 9 A = 0.9 nm — the characteristic dimension of the water molecule cluster. Liquid water is the
only abundant substance that maintains D=-2 register coherence across the biological temperature
range (0-100°C). This is why life universally requires liquid water: it is the only available D=-2
register solvent.

2. Condition 2: Carbon Backbone

P-ULR-2 — Carbon as D=-2 Register Backbone

Carbon forms tetrahedrally bonded networks at the D=-2 register. The tetrahedral bond angle
109.4653° = arccos(—1/3) is the geometrical closure of the {2,3} lattice at D=—2. No other element
matches both the register level and the bond-angle closure simultaneously. Silicon, the nearest
analogue, occupies D=-1 (bond length 1.5x larger) and cannot maintain Strand-2 coherence at
biological temperatures.

3. Conditions 3 and 4: Energy Gradient and Mg?* Coupling

P-ULR-3 — Energy Gradient and Mg?* Tau-Coupling

An energy gradient (chemical, thermal, electromagnetic) is required to drive Tau-field register cycling
— the process that constitutes metabolism. Mg?+ is the divalent cation that couples the Strand-2
address to the Strand-1 spatial embedding at the molecular register. Mg?* is universally present in all
known life: in chlorophyll (photosynthesis), in ATP (energy currency), and as the structural cofactor of
all RNA-based enzymes. Its role is to anchor the Tau-field temporal address to the molecular scaffold.



D-Level Register Hierarchy — Biology at D=-2
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Figure 1. D-level register radii. Biology (red) operates at D=-2, r = 9 A. Water and carbon both anchor at this register.
Higher D-levels build the organism from these molecular foundations.
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