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Similarity between quantum path and 
random motion

● Quantum Uncertainty    

                         

● Similar to Random (Brownian) 
Motion

- Going from point A to point B is 
done in steps glued together.

Ex: Brownian Random Walk

http://upload.wikimedia.org/wikipedia/commons/a/a9/2D_Random_Walk_400x400.ogv


  

Random/Fractal path

● Attributes vary depending on resolution and scale.

● Non-smooth structure repeats.



  

Fractal Path
●Distance traveled (length) known depends on how well 

position is known (resolution) is known

● The length of a Brownian path increases by 4 for 
every factor of two we zoom in.



  

Which large scale systems act 
like quantum particles? 

● System must also depend on poperties 
related to quantum behavior:

– Chaotic (Brownian) structuring. 

– A force applicable to all scales.



  

Celestial Systems

● Gravity affects all micro/macro scales

● Condensation



  

We Ask:

● Do quantum like properties apply to gravitational 
(Keplarian) systems?

● If so planets would structure in discrete states as 
seen in quantum mechanics. 



  

Observations
● For our solar system we find n = 4.8.



  

Observations
● For our solar system we find n = 4.8, applying 

this to a database of 477 exoplanets:



  

Binary Stars

● Showing the number of star systems which share rank values.



  

Are our results chance?

● What is the probability that our results are 
not coincidence or caused by 
measurement error?

ϵ ϵ



  

Potentials

● Binary stars require a different potential 
since non-Keplerian (no central mass).

● Physics could potentially be scale 
dependent.
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Images:

Koch Curve:
http://blackhistoryfactorfiction.com/wp-content/uploads/2012/01/RecursiveFractals11.gif

Orbital Diagram:
http://thisquantumworld.com/wp/the-technique-of-quantum-mechanics/the-hydrogen-atom/

Planetary Formation:
http://astro.unl.edu/naap/esp/introduction.html
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