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AmmannBeenker tiling



Ammann–Beenker tiling In geometry, an Ammann–Beenker tiling is a nonperiodic tiling generated by an aperiodic set of prototiles named after Robert Ammann, who first discovered the tilings in the 1970s, and after F. P. M. Beenker who discovered them independently and showed how to obtain them by the cut-and-project method. Because all tilings obtained with the tiles are non-periodic, Ammann–Beenker tilings are considered aperiodic tilings. They are one of the five sets of tilings discovered by Ammann and described in Tilings and Patterns.[1] The Ammann–Beenker tilings have many properties similar to the more famous Penrose tilings, most notably: • They are nonperiodic, which means that they lack any translational symmetry. • Any finite region in a tiling appears infinitely many times in that tiling and, in fact, in any other tiling. Thus, the infinite tilings all look similar to one another, if one looks only at finite patches. • They are quasicrystalline: implemented as a physical structure an Ammann–Beenker tiling will produce Bragg diffraction; the diffractogram reveals both the underlying eightfold symmetry and the long-range order. This order reflects the fact that the tilings are organized, not through translational symmetry, but rather through a process sometimes called "deflation" or "inflation." Various methods to construct the tilings have been proposed: matching rules, substitutions, cut and project schemes [2] and coverings.[3][4] In 1987 Wang, Chen and Kuo announced the discovery of a quasicrystal with octagonal symmetry.[5]
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Description of the tiles The most common choice of tileset to produce the Ammann–Beenker tilings includes a rhombus with 45- and 135-degree angles (these rhombi are shown in white in the diagram at the top of the page) and a square (shown in red in the diagram above). The square may alternatively be divided into a pair of isosceles right triangles. (This is also done in the above diagram.) The matching rules or substitution relations for the square/triangle do not respect all of its symmetries, however. In fact, the matching rules for the tiles do not even respect the reflectional symmetries preserved by the substitution rules.



This is the substitution rule for the usual tileset. An alternate set of tiles, also discovered by Ammann, and labelled "Ammann 4" in Grünbaum and Shephard,[1] consists of two nonconvex right-angle-edged pieces. One consists of two squares overlapping on a smaller square, while the other consists of a large square attached to a smaller square. The diagrams below show the pieces and a portion of the tilings.



This is the substitution rule for the alternate tileset.



The relationship between the two tilesets. In addition to the edge arrows in the usual tileset, the matching rules for both tilesets can be expressed by drawing pieces of large arrows at the vertices, and requiring them to piece together into full arrows. Katz[6] has studied the additional tilings allowed by dropping the vertex constraints and imposing only the requirement that the edge arrows match.



Pell and silver ratio features The Ammann–Beenker tilings are closely related to the silver ratio ( • the substitution scheme



) and the Pell numbers.



introduces the ratio as a scaling factor: its matrix is the Pell



substitution matrix, and the series of words produced by the substitution have the property that the number of s and s are equal to successive Pell numbers. • the eigenvalues of the substitution matrix are and . • In the alternate tileset, the long edges have times longer sides than the short edges. • One set of Conway worms, formed by the short and long diagonals of the rhombs, forms the above strings, with r as the short diagonal and R as the long diagonal. Therefore the Ammann bars also form Pell ordered grids.[7]
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The Ammann bars for the usual tileset. If the bold outer lines are taken to have length bars split the edges into segments of length



and



, the



.



The Ammann bars for the alternate tileset. Note that the bars for the asymmetric tile extend partly outside it.



Cut-and-project construction The hypercubic lattice has an eightfold rotational symmetry, corresponding to an eightfold rotational symmetry of the hypercube. A rotation matrix representing this symmetry is:



Transforming this matrix to the new coordinates given by



will produce:



This third matrix then corresponds to a rotation both by 45° (in the first two dimensions) and by 135° (in the last two). We can then obtain an Ammann–Beenker tiling by projecting a slab of hypercubes along either the first two or the last two of the new coordinates. Alternatively, an Ammann–Beenker tiling can be obtained by drawing rhombs and squares around the intersection points of pair of equal-scale square lattices overlaid at a 45-degree angle. These two techniques were developed by Beenker in his paper.
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External links • Tilings Encyclopedia entry (http://tilings.math.uni-bielefeld.de/substitution_rules/ammann_beenker). • Ammann–Beenker tiles on John Savard's website (http://www.quadibloc.com/math/oct01.htm). • Shows the Ammann lines for the tiling, and the substitution rules (http://www.mathematicians.org.uk/eoh/ Art/Ammann_Text.pdf).
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License Creative Commons Attribution-Share Alike 3.0 Unported //creativecommons.org/licenses/by-sa/3.0/



5





 View more...



Comments






















Report "Ammann–Beenker tiling"






Please fill this form, we will try to respond as soon as possible.


Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description








Close
Submit















Share & Embed "Ammann–Beenker tiling"





Please copy and paste this embed script to where you want to embed



Embed Script




Size (px)
750x600
750x500
600x500
600x400





URL










Close











About | 
Terms | 
Privacy | 
Copyright | 
Contact



 
 
 










Copyright ©2017 KUPDF Inc.








 SUPPORT KUPDF


We need your help! 


Thank you for interesting in our services. We are a non-profit group that run this website to share documents. We need your help to maintenance this website.

	
Donate

	
Sharing







To keep our site running, we need your help to cover our server cost (about $400/m), a small donation will help us a lot.





	
Share on Facebook

	
Share on Google+

	
Tweet

	
Pin it

	
Share on LinkedIn

	
Send email




Please help us to share our service with your friends.








No, thanks! Close the box.








