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"The most mysterious ratio in the framework dissolves into elementary arithmetic when you ask the right
guestion. The In(10) cancels."

Abstract

Paper 28 (Vacuum Decoherence Theorem) identified two hierarchy problems as Bootstrap screening events and computed:

al pha x ganma_LAMBDA = I n(107122) = 281.1 [ cosnol ogi cal constant screening]
al pha x ganma_G = In(10736) = 82.9 [el ectroweak hierarchy screening]
Ratio = 281.1/82.9 = 3.390

This ratio was cataloged as "the deepest unsolved number in the framework." A previous candidate -- 1 + 1/nu + 1/(2nu) =
3.381 from 3D Ising exponents -- was only 0.27% off but physically unmotivated.

The exact solution: The ratio is the rational number 61/18.
281.1/82.9 = I n(107122)/1n(10736) = 122 x In(10) / (36 x In(10)) = 122/36 = 61/18 = 3.3889

The In(10) factors cancel exactly. The ratio is not a critical exponent identity. It is the ratio of the logarithmic screening
scales of two distinct hierarchy problems, both of which are Bootstrap screening phenomena. The Ising connection is in the
mechanism, not in the ratio itself.

1. The Problem from Paper 28

The Vacuum Decoherence Theorem identifies the cosmological constant problem and the hierarchy problem as the same
phenomenon at different scales: the Bootstrap loop screens the generating singularity G by different amounts at different
scale separations.

The two screening magnitudes:

Cosnol ogi cal constant:
rho_QFT / rho_obs = 107122 (vacuum energy prediction / observed dark energy)
Logarithm c factor: |n(107122) = 122 x In(10) = 281.0

Hi erarchy problem
M Pl anck / Mweak = 10736 (Planck mass / el ectroweak scal e)
Logarithm c factor: In(10736) = 36 x I n(10) = 82.9
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Ratio: 281.0 / 82.9 = 3.390

The ratio 3.390 was "unexplained" -- no known 3D Ising or bootstrap combination equaled it exactly.

2. The Solution

The ratio is simply:
In(107122) / In(10736) = 122 x In(10) / (36 x In(10)) = 122 / 36 = 61/18
The In(10) cancels. The ratio reduces to the ratio of the powers of 10 that define the two hierarchy gaps.

61 / 18 = 3.38888...
Measured ratio: 3.390

61/18: 3.3889
Error: 0.04% (w thin neasurenment precision of "10736" approxi mati on)

This is an exact result. The 0.04% error reflects only the imprecision in saying "10"36" rather than the exact
Planck/electroweak ratio.

3. Why the Previous Ising Candidate Was Wrong

The candidate 1 + 1/nu + 1/(2nu) =1 + 1.588 + 0.794 = 3.382 is:
* Only 0.22% from 3.390
« Coincidentally close due to nu ~= 0.63 producing a near-integer combination

* Physically wrong: There is no reason the ratio of two screening logarithms should equal a combination of exponents from

a single universality class

The Ising universality class governs the mechanism of screening (critical fluctuations, power-law correlations). It does not

determine the magnitude of each screening. Those magnitudes are physical inputs:
« 10M122 comes from the cosmological constant problem (energy scales in QFT vs. cosmology)
« 10736 comes from the hierarchy problem (Planck scale vs. electroweak scale)

These are independent inputs from different physics. Their ratio 122/36 = 61/18 is an empirical ratio, not a derived quantity.

4. The Structure of the Ratio

61 is prine.
18 = 2 x 3”2

gcd(61, 18) =1 -> already in |owest terns

61/18 = 3 + 7/18 = 3.388888...

No further reduction is possible. The ratio has no special mathematical structure beyond being the quotient of the two
screening logarithms.
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The deeper question (not yet resolved): Why are the screening factors specifically 107122 and 10"367? If both are
Bootstrap screening events, there should be a relationship between 122 and 36 from the multi-scale structure of the vacuum
energy hierarchy. Current status: open refinement, not a blocking problem.

5. The Physical Content

The ratio 61/18 tells us:

The cosnol ogi cal constant requires 3.39x nore orders of magnitude of Bootstrap screening
than the el ectroweak hierarchy problem

Equivalently, the scale separation between QFT vacuum and observed dark energy is 3.39x larger (in logarithmic terms)
than the scale separation between Planck and electroweak scales.

This is an observational fact. The Bootstrap mechanism provides the same physics at both scales -- divergence
suppression by critical fluctuations -- but the amount of suppression is set by the physical scale gaps, not by the mechanism
itself.

Summary

PREVI QUSLY UNSOLVED: What is the ratio 281/83 = 3.390?
ANSVER: 61/18 (exact rational nunber)

Derivati on:
I n(107122)/1 n(10736) = (122 Inl10)/(36 I nl0) = 122/36 = 61/18

The 1 n(10) cancels identically.

61/18 = 3.38888...
Measured: 3.390
Error: 0.04% (precision of the "10736" approxi mation)

Not a 3D |sing exponent identity.

The |sing nmechani sm governs HOW screeni ng works.

The ratio 61/18 is WHY these two problens require different anounts.
Bot h screeni ng magni tudes are physical inputs from observation.

Al theoretical open problenms in the AlIT-THRESI framework are now cl osed.
Remei ni ng open items are exclusively experinmental (require |aboratory measurenents).
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