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network, obtained by spacing the parallel planes in an icosagrid according to the

Fibonacci sequence. This quasicrystal can be thought of as a golden composition of
five sets of Fibonacci tetragrids. This quasicrystal is made up of embedded quasicrystals
that are golden compositions of the three-dimensional tetrahedral cross-sections of the
Elser-Sloane quasicrystal, which is a four-dimensional cut-and-project set of the FEs
lattice. These compound quasicrystals are subsets of the guasicrystalline spin network,
and the former can be enriched to form the latter. This creates a mapping between the
qguasicrystalline spin network and the Eg lattice.

WE present the construction of an icosahedral quasicrystal, a quasicrystalline spin



Method I:FIBONACCI MULTIGRID METHOD

o A R ARSI A I At R A IR A ISE R Ao A
A AR WU NP AV PRL AP AN QAT NP RANRL QALY
QAL BVAC oL BTNAC I AL BNAC L AT VAT
VA ANA N AN ANV A AN NN AN
R A A B S R A B S AP SR S R A
AN R ARt I A Mot A AR Aot A R B A
WS TV PY ANL VAP TV AP MNP AL WP
I8 BRI A BRI\ AT IRV BRI
NGV ANV UNA YN AN UN VN AN YN,
AR MNP R R PR ARV NP TR XL A RO\ WK
S0 IR T BNAC Tod ORI A o BT I OACTI i
ENAS AN A LAY A ENAT N AN AR NN
220N e E S e NG N S e NS e N e O
FYUA NP TRV AN S R\ QU N VA
PR e\ AR B\ Aot B R I\ BTN BRI\ B OR
Y@ SN aNahNavalat e I NaveuNav L ava
T S R S RO SR R ST SR
FAACAA RO RA A A ANARA A AASN
AN AN AN A AN AT ANAL A AR NAE
R LA BT LA A BTSN A BIAT A
@Y AN YN eV TN eV N YN e %N 9N e N
P SRVAL AP MNP AR AL AP RV U A AL Y
IS PRI\ AL IR Il BAC AT BV I
SaSae L O S e % S Ve o Sa 0
X }Aﬁ.ﬂhﬁ&h@h AL .-.ﬂ}-.-gmh-@.agn hﬁm
al® N S e v N e et N 8 o N e %0 el
Y AV U ALV SR Y ML AL P MWL YA
APCTRAL AT\ PR VAN BN\ ATRAL D\ A/
AN X A RN HANRLNARY

3

K

o ]
YA

Pentagrid




(* calculate the vertices for each tile *)

* TilesBvertices={};
* TilesBlvertices=N@Table[Flatten]

Table[
k1*e[[TilesRrs[[j,1]1]1]1]+
k2*¢[[TilesRrs[[j,2]11]+
(Tiles2k[[j, TilesEtRlist[[j,1]]1]1]+0) *€[[TilesEtRlist[[j,1]]]]+
(TilesBK[[j, TilesEtRlist[[j,2]1]1]1+0) *€[[TilesEtRlist[[j,2]111]+
(TilesK[[j, TilesEtRlist[[j,3]11]1+0) *€[[TilesEtRlist[[j, 31111,
{k1,Tilesk[[j,TilesRrs[[j,1]111]1+0,Tiles@k[[j, TilesRrs[[j,1]1111+1},
{k2,Tilesk[[j,TilesRrs[[j,2]11]1+0,Tiles@k[[j, TilesRrs[[j,2]111]1+1}
]

1]

,{j,1,numBTiles}];
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Fibonacci spaced Pentagrid
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Figure 4: The norm vectors of the icosagrid: e1, ea,...,e1n. Figure 5: Icosagrid with regular tetrahedral cells shown.
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Figure 6: Icosagrid (B) separated into two opposite chiralities: left A) and right C).
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Figure 7: Tetragrid with tetrahedral cells of two different
orientations (yellow and cyan) and octahedral

gaps.
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Figure 8: (A) A small tetragrid local cluster with eight tetrahedral cells, four "up” and four "down”. (B-F) The golden
composition process).




Figure 9: (A) The right-twisted 20G, (B) the superposition of the left-twisted and right-twisted 20G, and (C) the left-twisted
20G.



Figure 10: (A) An evenly distributed verter-sharing-20-
tetrahedra cluster and (B) a twisted 20G with
mazimum plane class reduction.



Method I:Fl

W
>

CCI MULTIGRID METHOD

Figure 11: (A) A 2D projection of a tetragrid, (B) a 2D projection of a Fibonacci tetragrid, and (C) a sample Fibonacci
icosagrid. Notice that 20Gs formed up at the locations marked with white dotted circles.



Figure 12: A sampling of vertexr configurations in the Fibonacci icosagrid.
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Figure 18: (A ) Type I tetrahedral cross-section of the Elser-Sloane quasicrystal, and (B) the compound quasicrystal.
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Figure 19: (A) Type II tetrahedral cross-section with T scaled tetrahedra, and (B) the more sparse CQC.
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Figure 20: (A) Tetrahedra of the Fibonacci icosagrid; (B) cyan highlighted tetrahedra belong to the Type II compound,
and (C) red highlighted tetrahedra belong to the Type I compound.
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Code in QSN guided from E8

* The binary on/off selection from E8 directly

mapped to the on/off selection in QSN, as the
possibility space.

* Ray has given other proposals on the coding in
QSN
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