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In the Universal Force of Time, tau-flow IS a reagent. The fundamental identity E = mT
(where T = tau-flow rate, m = mass) means every mass participates in the tau-field, and
the energy of that participation drives chemical transformations. Activation energy is the
tau-register elevation required to reach the transition state. The Arrhenius rate k = A x
exp(-E_a/RT) becomes k = A x exp(-Delta_T/T_tau) in FOT, where Delta_T is the tau-address
gap to the transition-state register.

Figure 1. Reaction energy profile. Activation energy (red) = tau-register elevation to reach the transition
state. Products are at lower tau-register than reactants.

1. E = mT Identity (P-TAR-1 and P-TAR-2)
P-TAR-1 — E = mT: Time as the Energetic Substrate
The FOT identity E = mT states that energy = mass x tau-flow rate T. T_G1 = c^2 =
(299,792,458)^2 m^2/s^2 — the tau-flow rate at the G1 register. Therefore c^2 IS the
tau-flow rate: E = mc^2 is E = mT at the G1 register. A mass at rest flows through the
tau-field at rate c^2 per unit mass. Mass is not 'doing nothing' at rest: it is actively flowing
through the G1 tau-register.



P-TAR-2 — Tau-Flow as Chemical Driving Force
Standard thermodynamics: reactions proceed down the Gibbs free energy gradient (dG <
0). FOT: reactions proceed down the tau-register gradient (d(T_addr) < 0 for spontaneous
steps). Temperature T in the Gibbs equation = rate of tau-flow at that register. Higher
temperature = faster tau-flow = more tau-address steps per second = faster reaction rate.
This gives the Arrhenius equation directly from tau-field kinetics.

Figure 2. Rate constant k vs temperature for three E_a values (Arrhenius). Higher tau-flow rate = faster
tau-register elevation = higher k. Log scale.

2. Enzymatic Catalysis and Body Temperature (P-TAR-3 and
P-TAR-4)

P-TAR-3 — Enzymatic Catalysis as Tau-Register Shortcut
Enzymes lower activation energy by providing a tau-register shortcut. Carbonic anhydrase:
k_cat = 10^6 s^-1 (fastest enzyme). Uncatalysed: k = 0.15 s^-1. Speedup: 6.67 x 10^6.
Register steps saved: ln(speedup)/ln(2) = 22.7 tau-register steps. ATP synthase: k = 400
s^-1 (each rotation generates 3 ATP). DNA polymerase III: k = 1000 bp/s = 10^3
tau-address steps per second.

P-TAR-4 — T_body = 36.864 C as Optimal Tau-Flow Rate
T_body = 36.8637186 C = 10^5/(864*pi). This is not arbitrary: it is the tau-flow rate at
which DNA polymerase, ribosome activity, and ATP synthase all operate at maximum
{2,3,5} register efficiency. Fever (38-40 C) = elevated tau-flow: metabolic rate increases
~10% per degree (Q10 rule). FOT: Q10 = exp(E_a x 10/(R x T^2)) =
exp(50000x10/(8.314x310^2)) = exp(0.623) = 1.864. Q10 of 1.864 compares with
standard empirical value ~2.



Figure 3. Biological reaction rates (log scale). Carbonic anhydrase (10^6 s^-1) provides a 6.67x10^6
speedup = 22.7 tau-register steps saved.

Figure 4. Relative metabolic rate vs body temperature. Fever at 38.5 C elevates tau-flow ~10%,
accelerating all enzymatic reactions simultaneously.
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