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Abstract

Recent work suggests that Dark Matter behaves as large-scale dimensional condensate of Cantor Dust, a

topological structure arising from the minimal fractal geometry of spacetime above the electroweak scale.
Here we show that the spectrum of the quantum harmonic oscillator in the | n) basis stands in a one-to-

one correspondence with the formation of Cantor Dust. The correspondence becomes exact upon applying

an unbounded number of scaling iterations to a generic fractal set (N >>1).
Key words: Coherent quantum states, Fock states, Dark Matter, Minimal Fractal Manifold, Cantor Dust,

Fractal sets.

1. Introduction.

2. Mono-fractals and the spectrum of coherent states.

3. Extension to multifractals and their partition function.

4. Standard Model as self-contained multifractal set.

5. Asymptotic transition from coherent states to Cantor Dust.
6. Concluding remarks.

Appendix A: Brief survey of the number and coherent bases in Quantum Mechanics.
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Appendix B: Brief survey of fractal measures and their singularities.

References

[1] https://arxiv.org/pdf/1206.1854.pdf

[2] https://arxiv.org/pdf/hep-th/0610094.pdf

[3] G. Vitiello, in Vision of Oneness, eds. 1. Licata and A. J. Sakaji, (Aracne Edizioni, Roma

2011), p. 155.

[4] https://ssopheak.files.wordpress.com/2015/06/quantum-optics-2nd-d-f-walls-g-j-

milburn.pdf

[5] https://www.worldscientific.com/doi/abs/10.1142/9789812798763 0030

[6] Available at the following sites:

http://www.aracneeditrice.it/aracneweb/index.php/pubblicazione.html?item=9788854

889972

https://www.researchgate.net/publication/278849474 Introduction to Fractional Fi

eld Theory consolidated version

[7] https://www.prespacetime.com/index.php/pst/article/view/1563/1491

[8] https://prespacetime.com/index.php/pst/article/view/959/933

[9] https://arxiv.org/pdf/math-ph/0604028.pdf

[10] https://arxiv.org/pdf/1007.1084.pdf

2|Page


https://arxiv.org/pdf/1206.1854.pdf
https://arxiv.org/pdf/hep-th/0610094.pdf
https://ssopheak.files.wordpress.com/2015/06/quantum-optics-2nd-d-f-walls-g-j-milburn.pdf
https://ssopheak.files.wordpress.com/2015/06/quantum-optics-2nd-d-f-walls-g-j-milburn.pdf
https://www.worldscientific.com/doi/abs/10.1142/9789812798763_0030
http://www.aracneeditrice.it/aracneweb/index.php/pubblicazione.html?item=9788854889972
http://www.aracneeditrice.it/aracneweb/index.php/pubblicazione.html?item=9788854889972
https://www.researchgate.net/publication/278849474_Introduction_to_Fractional_Field_Theory_consolidated_version
https://www.researchgate.net/publication/278849474_Introduction_to_Fractional_Field_Theory_consolidated_version
https://www.prespacetime.com/index.php/pst/article/view/1563/1491
https://prespacetime.com/index.php/pst/article/view/959/933
https://arxiv.org/pdf/math-ph/0604028.pdf
https://arxiv.org/pdf/1007.1084.pdf

3|Page



