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Fundamental topological Structure |

(i) Low-Dimensional
(ii) Inherently Global
(iii) Space-Filling

- elevates sign-coherence to dynamical role

- elevates geometry to dominating dynamical role

- gives fundamental structure an analytic aspect

- connects order (geometry) to predictions




Basic Observation

C — C

C

{a(z) = sgn(q(x)), q(x) €C}

Replaces values of topological density with their signs!
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Quantitative Measure (overlap)

fi-f2 = Z f1(x) f2(x)

_ N e
Ol 1o} = 1l f2
O = 0[1 Q} “relative overlap”
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Conjecture

There exist computable configuration-based reductions C — C with C contain-
ing homogeneous sign—coherent regions such that

lim @[G(r,a),G(r,a),l(r]f,rg,a)} =1

a—0
for arbitrary Z(r¥,rh,a). Here G and G are lattice two-point functions of the

original and the reduced ensemble respectively, 7, v5 are physical distances and

I(Tzljvrng = [_7 _]



Fundamental topological Structure |

(i) Low-Dimensional
(ii) Inherently Global
(iii) Space-Filling

(iv) Homogeneous
- elevates sign-coherence to dynamical role

- elevates geometry to dominating dynamical role

- gives fundamental structure an analytic aspect

- connects geometry (order) to predictions




More on Homogeneity

g(x) = qs(z) +n(r)  se€{-1,0,1}

lim (n(0)n(r,/a)) = 0 “unphysical noise”

a—0

G(r,a) < ¢ (a)G(r,a)

Proportionality constant measures the density of “real stuff” |



qbar2 [lattice units]

Measuring the “Real Stuff”
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Scaling of the “Real Stuff”

“Half—linear” (fractal?) density.

The fabric of topological structure consists of half-
linear filaments (skeleton)!



The Relevant Consequence

.. G(zp/a,a) ¢*(a)G(zp/a,a)
Gp(rp) = CILEI%) a8 - CII,EI%) a8
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Relevant Consequence |l

Does topological density have anomalous dimension?
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Relevant Consequence |l

We should be open to the possibility that anomalous dimension
for q(x) is there for real!!!

- questions about exact nature of asymptotic freedom

- @ is a dimensionfull parameter

- strong CP problem is not really a problem, etc



Lesson

This is an example of how thinking in terms of fundamental
structure can be useful!!!
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Inner Product
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Inner Product

Quantitative Measure |V
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