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In [1], Boca, Cobeli and Zaharescu gave an el e gant rep re -
sen ta tion of the first con sec u tive spac ing dis tri bu tion when
look ing at the vis i ble points of the square lat tice Z2. Here
one con sid ers the lat tice points which are vis i ble from the
or i gin. This amounts to se lect ing those points (x,y) with
coprime co or di nates. Now place a cir cle of ra dius R at the
or i gin and pro ject all in te rior points onto this cir cle, ef fec -
tively re duc ing the po lar co or di nate de scrip tion of a point
to its an gle in for ma tion. Then sort all these an gles and mea -
sure the dif fer ence be tween neigh bour ing ones. In [1], it
was proved, even in a more gen eral con text, that af ter
proper rescaling there ex ists a limit dis tri bu tion of the dif -

fer ences as R ® ¥.
One might ask the ques tion whether the limit dis tri bu -

tion en codes rel e vant in for ma tion about the de gree of or der 
of the in put point set. Phrased dif fer ently, can one quan tify
how much the dis tri bu tion var ies when ex chang ing the
orig i nal lat tice with some other lo cally fi nite point set? It is
known that the set of Pois son dis trib uted points in the plane 
yields the ex po nen tial dis tri bu tion, which rep re sents the
most un or dered set. This is one of the few other ex am ples
that is fully understood analytically.

Here, we take a look at nu mer i cal re sults for the ver tex
set of aperiodic til ings in the plane as in put (e.g. Ammann-
 Beenker, rhombic Penrose and chiral Lançon-Billard). In
con nec tion with this prob lem, we also study the vis i bil ity
prop erty for spe cial aperiodic point sets, gen er ated from a
cyclotomic model set de scrip tion [2]. These cases re sem ble 
the lat tice sit u a tion to some ex tent (ex is tence of a gap, etc.).

To eval u ate how ro bust the prop er ties of the dis tri bu -
tions are, we ap ply a ran dom iza tion pro ce dure to the sets
which dis cards a ver tex with a fixed prob a bil ity p. It turns
out that many prop er ties seem to be con tin u ous in p. In par -
tic u lar, the po si tion of the gap is lin ear, in di cat ing a limit
law in the background.
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Fig ure 1. Spac ing dis tri bu tion of a large Ammann-Beenker
patch (cyclotomic case).
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An in te ger is called squarefree if it is not di vis i ble by a
nontrivial square. The set of squarefree in te gers is a dis -
crete sub set of the line with gaps of ar bi trary size. Nev er -
the less, it has pos i tive den sity and a pure point dif frac tion
spec trum [1, 2], as well as other in ter est ing prop er ties as a
dy nam i cal sys tem [3, 4].

Re cently, the set ting was gen er al ized [5] to squarefree
num bers in al ge braic num ber fields, where many prop er -
ties pre vail. In this con tri bu tion, which com ple ments the
tu to rial talk [6], some ex plicit ex am ples are shown in de -
tail. Our em pha sis is on the con nec tion with the un der ly ing
Minkowski embedding [5].

In par tic u lar, we pres ent the dif frac tion for the
squarefree num bers in var i ous rings of in te gers of qua -
dratic num ber fields, in clud ing the Gaussi an in te gers Z[i]

as well as Z[Ö2] and Z[t], where t is the golden ratio.

1. M. Baake, R. V. Moody, P. A. B. Pleasants, Dif frac tion
from vis i ble lat tice points and k-th power free in te gers,
Discr. Math., 221 (2000), pp. 3-42.

2. M. Baake, U. Grimm, Aperiodic Or der. Vol. I: A Math e -
mat i cal In vi ta tion. Cam bridge Uni ver sity Press, Cam -
bridge. 2013.

3. F. Cellarosi, Y. G. Si nai, Ergodic prop er ties of square-free
num bers, J. Eur. Math. Soc., 15 (2013), pp. 1343-1374.

4. C. Huck, M. Baake, Dy nam i cal prop er ties of k-free lat tice
points, Acta Phys. Pol., A126 (2014), pp. 482-485.

5. F. Cellarosi, I. Vinogradov, Ergodic prop er ties of k- free
in te gers in num ber fields. J. Mod. Dynam., 3 (2013),
pp. 461-488.

6. C. Huck, Vis i ble lat tice points and weak model sets,
Aperiodic 2015 tu to rial talk.

This work was sup ported by the Ger man Re search Foun -
da tion (DFG) within the CRC 701.
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Al though there are many open prob lems (e.g. the fa mous
Pisot sub sti tu tion con jec ture), the struc ture of sys tems with 
pure point dif frac tion is rather well un der stood [1,2]. Ad di -
tion ally, the sit u a tion for var i ous sys tems with dif frac tion
spec tra of mixed type has im proved [3, 4, 5]. Nev er the less,
the un der stand ing of spec tra in the pres ence of en tropy is
only at its be gin ning and it is de sir able to work out con crete 
ex am ples. 

In 1989, Godrèche and Luck [6] ex tended the study of
con ven tional sub sti tu tion rules and in tro duced the no tion
of lo cal mix tures of sub sti tu tion rules on the ba sis of a fixed 

prob a bil ity vec tor along the ran dom Fibonacci
sub sti tu tion. They pre sented first re sults con cern ing the
top o log i cal en tropy and the spec tral type of the dif frac tion
mea sure of as so ci ated point sets. This was fur ther de vel -
oped in [7]. Here, we are in ter ested in the pure point part of
the diffraction pattern. 

The aim is to pres ent a gen er ali sa tion of this con cept by
re gard ing the so-called no ble means fam i lies, see also [7],
each con sist ing of fi nitely many prim i tive sub sti tu tion
rules that in di vid u ally all de fine the same two-sided dis -
crete dy nam i cal hull, and to de ter mine a closed ex pres sion
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Fig ure 1. Dif frac tion of the squarefree Gaussi an num bers
(non-lin ear scal ing of in ten si ties).



for the dif frac tion in ten si ties of their ran dom ised ver sions.
To do this, we will con sider an equa tion sys tem of self-sim -
i lar mea sures of Hutch in son type, de fined by a com pact
fam ily of con trac tions. The so lu tion of this equa tion sys tem 
gives the formula of the diffraction intensities.

1. M. Baake, R.V. Moody, Weighted Dirac combs with pure
point dif frac tion, J. reine angew. Math. (Crelle) 573
(2004), pp. 61-94.

2. M. Queffélec, Sub sti tu tion Dy nam i cal Sys tems. Spec tral
Anal y sis, 2nd ed. Springer, Berlin (2010).

3. M. Baake, M. Birkner, R.V Moody, Dif frac tion of sto chas tic
point sets: Ex plic itly com put able ex am ples, Commun.
Math. Phys. 293 (2010), 611-660.

4. M. Baake, F. Gähler, U. Grimm, Spec tral and
topologicalproperties of a fam ily of gen er al ised

Thue-Morse se quences, J. Math. Phys. 53 (2012), 032701
(24pp).

5. M. Baake, U. Grimm, Aperiodic Or der. Vol ume 1: A Math -
e mat i cal In vi ta tion, Cam bridge Uni ver sity Press, Cam -
bridge (2013).

6. C. Godreche, J. M. Luck, Quasiperiodicity and ran dom ness 
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Point sets de rived from sub sti tu tion sys tems form an im -
por tant class of aperiodically or dered struc tures. There are
many ex am ples for pure point diffractive sub sti tu tion sys -
tems, such as the ubiq ui tous Fibonacci chain and its gen er -
ali sa tions, but we also have par a digms for struc tures with
sin gu lar con tin u ous dif frac tion (the Thue–Morse chain)
and ab so lutely con tin u ous dif frac tion (the Rudin–Shapiro
chain). One can quite eas ily com bine these and pro duce ex -
am ples with mixed dif frac tion spec trum in clud ing any
com bi na tions of these three com po nents [1]. 

Ac cord ing to the Pisot sub sti tu tion con jec ture, prim i -
tive sub sti tu tions with a sub sti tu tion ma trix whose char ac -
ter is tic poly no mial is ir re duc ible and whose eigenvalues,
apart from the lead ing eigenvalues, are less than one in
modulus (in which case the in fla tion mul ti plier is a
Pisot–Vijayaraghavan or short PV num ber) show pure
point spec trum. While there is no proof of this con jec ture,
there are no counterexamples known [2], and it is widely
believed to hold. 

There is also a good un der stand ing of sub sti tu tions of
con stant length, both in one and in higher di men sions
[3–5]. This is due to the fact that, in the con stant length
case, the sym bolic side and the geo met ric reali sa tion with
tiles of nat u ral size co in cide, be cause all tiles have equal
length or are con gru ent. This also leads to a rather di rect re -
la tion be tween the dif frac tion mea sures of the sys tem (and
sys tems de rived as im ages of slid ing block maps) on the
one hand and the dy nam i cal spectral measures on the other
[6].

So far, much less is known for non-Pisot sub sti tu tions.
Here, we con cen trate on a par tic u lar ex am ple [7], the prim -

i tive two-let ter sub sti tu tion aa ® aaaaaaaa    and bb ® aa

with in fla tion mul ti plier ll = (1 + Ö13)/2. For the one-di -
men sional point set cor re spond ing to the ap pro pri ate geo -

met ric reali sa tion in terms of two in ter vals of length ll and 
1, we sketch an ar gu ment that in di cates that the dif frac tion,
apart from a triv ial Bragg peak at the or i gin, is sin gu larly
con tin u ous.
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Let { }L = Î Ìz k Z Ck :   be a Bernoulli spi ral set in the

com plex plane, gen er ated by z r i k= exp( )q , 0 1< <r  . We
stud ied the ge om e try and to pol ogy of tri an gu lar til ings

with the ver tex set L in [1], and the shape limit of tri an gu lar 

tiles as r ® 1 in [2].  In the phyllotaxis the ory, 1/r  is called

the plastochrone ra tio, and q  the di ver gence an gle.  Here

we con sider the Voronoi til ing with the site set L. The
parastichy num ber, i.e. the num ber of spi rals con sist ing of
con tact Voronoi cells, is ob tained by the con tin ued frac tion 

ex pan sion of the q/2p. The Voronoi til ing is a quad ri lat eral
til ing if it has two parastichies, or hex ag o nal til ing if it has
three parastichies.  

Sup pose that q/2p is a qua dratic ir ra tio nal num ber.  If
we only con sider the qua dratic Voronoi til ings, then the

limit set of the shapes of the quad ri lat eral tiles as r ® 1 is a

fi nite set of rect an gles.  In par tic u lar, if q/2p is lin early

equiv a lent to the golden sec tion t = (1 + Ö5)/2, the limit is
the square [3].

Rothen and Koch [4] ob served the shape invariance
un der com pres sion with the golden sec tion di ver gence an -
gle, in the lin ear lat tice model.  Our work is an ex ten sion to

the cy lin dri cal model.  The shape limit in the lin ear lat tice
model was studied in [5].

1. T. Sushida, A. Hizume, Y. Yamagishi, J. Phys. A: Math.
Theor., 45, (2012), 235203.
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3. Y. Yamagishi, T. Sushida, A. Hizume, Nonlinearity, 28,
(2015),1077-1102.

4. F. Rothen, A.-J. Koch, J. Phy sique France, 50, (1989),
633-657. 

5. T. Sushida, A. Hizume, Y. Yamagishi, RIMS Kokyuroku
Bessatsu, B47, (2014), 023-032.

This work is par tially sup ported by JSPS Kakenhi Grant
24654029, 15K05011, and the Joint Re search Cen ter for
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Fig ure 1. A quad ri lat eral Voronoi til ing with sim i lar ity sym me try, gen er ated by z = (0,999426) exp (2pit), t = (1 + Ö5)/2.  A
global view and a lo cal view.  Each site point is in dexed by an in te ger.  The tiles are close to squares.
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We dis cuss the na ture of elec tronic spec trum of a class of
tight bind ing aperiodic lad der net works us ing real space
renormalization meth ods. The lad der (Fig. 1) is de scribed
by the Hamiltonian:

H n n t n mn
n

nm
n m

= +å åe
,

                 (1)

Us ing a sim ple change of ba sis we de cou ple the
Schroedinger equa tion for the lad der into a set of two  dif -
fer ence equa tions as,
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We then in tro duce  aperiodicity in the on-site po ten tials 

en and then, se quen tially,  in hop ping integrals tnm along the

arms of the lad der and in be tween them (gn) to sim u late a
quasi-pe ri odic dis tor tion in lad der ge om e try. Aperiodic

mod u la tions of the form Ln = L0 cos(pQnna + d) and its
vari ants [1] are con sid ered for the on-site po ten tials as well
as for the intra-arm, inter-arm and di ag o nal hop ping
integrals, sim u lat ing a dis tor tion in lad der ge om e try. It is
seen that, suit ably cho sen cor re la tions be tween the pa ram e -
ters, strongly sup ported by a non-triv ial role of the phase

fac tors d in each case can re sult in a dis tor tion-driven
metal-in su la tor cross over in the spec tral prop er ties (Fig. 2) 
as well as flat, dispersionless bands that are of much cur -
rent in ter est in view of the top o log i cal states [2]. Such
mod u la tions are pos si ble in the for ma tion of op ti cal lat tices
and the study thus opens up the pos si bil ity of en coun ter ing
ex otic elec tronic states in quasi-one di men sions. 

1. S. Ganeshan, K. Sun and S. Das Sarma, Phys. Rev. Lett.,
110, (2013), 180403.

2. C. Danieli, J. D. Bodyfelt, and S. Flach, arXiv:1502:06690, 
(2015).
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Fig ure 1. Por tion of an in fi nite aperiodic lad der net work.

Fig ure 2. Lo cal den sity of states of the two de coup led arms
show ing the pos si bil ity of a dis tor tion-driven metal-in su la tor
cross over in the lad der spectrum.
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Sim i lar sublattices and co in ci dence site lat tices in low di -
men sions are quite well un der stood [1, 2]. More over, sim i -
lar submodules and co in ci dence site mod ules (CSMs) of
cer tain pla nar mod ules with n-fold sym me try have been
stud ied in de tail [3, 4]. For n =5,8,10,12, these mod ules
cor re spond to cer tain al ge braic poly no mi als of de gree four, 
whereas pla nar lat tices cor re spond to qua dratic poly no mi -
als. Here, we want to dis cuss certainmodules of rank 3, cor -
re spond ing to cu bic al ge braic poly no mi als. We in ves ti gate
their sim i lar submodules and CSMs and the con nec tions
be tween them [5]. It turns out that sev eral new phe nom ena
oc cur. We il lus trate them by sev eral ex am ples, in clud ing
mod ules cor re spond ing to the poly no mial x x3 3 1+ - .

1. M. Baake, R. Scharlau, P. Zeiner, Sim i lar sublattices of
pla nar lat tices, Canad. J. Math., 63, (2011), 1220-1237,
arXiv:0908.2558.

2. M. Baake, So lu tion of the co in ci dence prob lem in di men -
sions d £ 4, in The Math e mat ics of Long-Range Aperiodic
Or der, ed ited by R.V. Moody (Dordrecht: Kluwer),1997,
pp. 9-44, arXiv:math.MG/0605222.

3. M. Baake, U. Grimm, Bravais colourings of pla nar mod -
ules with N-fold sym me try, Z. Kristallogr., 219, (2004),
72-80, arXiv:math.CO/0301021.

4. P.A.B. Pleasants, M. Baake, J. Roth, Pla nar co in ci dences
with N-fold sym me try, J. Math. Phys., 37, (1996),
1029-1058, arXiv:math.MG/0511147.5. S. Glied, Sim i lar -
ity and co in ci dence isometries for mod ules, Can. Math.
Bull., 55, (2011), 98-107, arXiv:1005.5237.

5. S. Glied, Sim i lar ity and co in ci dence isometries for mod -
ules, Can. Math. Bull., 55, (2011), 98-107,
arXiv:1005.5237.

P37

COINCIDENCE SITE PATTERNS IN THE PINWHEEL TILING

Reinhard Lück

 Weilstetter Weg 16, D-70567 Stuttgart, Ger many
 r.v.lueck@web.de

Co in ci dence site lat tices (CSLs) have been in ves ti gated for 
pe ri odic as well as for quasiperiodic lat tices in two and
higher di men sions since some de cades. They arise by a ro -
ta tion of a lat tice with re spect to a copy of it self and can al -

most be char ac ter ized by the so-called Sigma-value (S),
which in di cates the re cip ro cal value of the den sity of co in -
cid ing lat tice points. We in ves ti gated em pir i cally co in ci -
dences in the pin wheel til ing [1] caused by ro ta tion as well
as by shift or re flec tion. For ro ta tion an gles 2 arctan(m/n)
with m2 + n2 = k 5p, k = 1, 2;  p = 0, 1, 2, … co in cid ing tiles
and patches of co in cid ing tiles were gen er ated. In con trast

to CSLs of other til ings, these co in cid ing tiles are dis trib -
uted inhomogeneously and anisotropically. No anal o gous
to the Sigma value does ex ist; the den sity of co in cid ing
tiles is dis cussed for a few ex am ples us ing the gen er at ing
sub sti tu tion pro cess. 

1. M. Baake and U. Grimm, Aperiodic Or der, Vol ume 1
(Cam bridge Uni ver sity Press), 2013, p 224.

This con tri bu tion is pre pared in col lab o ra tion with Da vid
H. Warrington and ded i cated to him on the oc ca sion of his
80th birth day.
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We pres ent an icosahedral quasicrystal as a modification of 
the icosagrid, a multigrid with 10 plane sets that ar ranged
with icosahedral sym me try. We use the Fibonacci chain to
space the planes ob tain ing a quasicrystal with icosahedral
sym me try. It has a sur pris ing cor re la tion to the Elser-
 Sloane quasicrystal [4], a 4D cut-and-pro ject of the E8 lat -
tice. We call this quasicrystal the Fibonacci modi?ed
icosigrid quasicrystal(FMIQ). We found that the FMQC
to tally im beds an other quasicrystal that is a com pound of
20 3D slices of the Elser-Sloane quasicrystal. The slices,
which con tains only reg u lar tet ra he dra, are put to gether by
a cer tain ‘golden ro ta tion’ [5]. In ter est ing 20Gs (20-tet ra -
he dron clus ters ar ranged with the ‘golden ro ta tion’) ap pear
re pet i tively in the FMQC and are ar ranged with ico -
sahedral sym me try. It turns out that this ‘golden ro ta tion’ is 
the di hed ral an gle of the 600-cell (the super-cell of the
Elser-Sloane quasicrystal) and the an gel be tween the tet ra -
he dral fac ets in the E8 polytope known as the Gosset
polytope. We sug gest that the FMIQ is an al ter na tive re sult
of re leas ing the transdimensional ”geo met ric frus tra tion”
while main tain ing the reg u lar ity of the tet ra he dra [6-10].

1. I. Brovchenko and A. Oleinikova. Mul ti ple phases of liq uid 
wa ter. Chem Phys Chem, 9(18):2660– 2675, 2008. 

2. P. F. Damasceno, M. Engel, and S. C. Glotzer. Pre dic tive
self-as sem bly of poly he dra into com plex struc tures. Sci -
ence, 337(6093):453–457, 2012. 

3. V. Dmitrienko and M. Kl´eman. Tet ra he dral struc tures
with icosahedral or der and their re la tion to quasicrystals.
Crys tal log ra phy Re ports, 46(4):527–533, 2001. 

4. V. Elser and N. J. A. Sloane. A highly sym met ric four-di -
men sional quasicrystal. J. Phys. A, 20(18):6161–6168,
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The decagonal quasiperiodic suc ces sion al go rithm [1], re -
lated to decagonal clus ter cells [2], gen er ates the growth of 
an in fi nite cart wheel-type til ing, al though it acts lo cally. 

The pa per pres ents a new ver sion type, ap pli ca ble for
cov er ings of oc tag o nal clus ters cells Q (Fig. 1a) which

have an equiv a lent re la tion to the Gähler oc ta gons W in a
per fect Ammann-Beenker til ing [3]. The cell Q is based on

the quasiperiodic Ammann 8-grid G, a su per po si tion of

four 1D-grids Ga, Gb, Gc, Gd. The used sub sti tu tion fac tor of

G is l2 (sil ver mean l= 1+Ö2). The growth pro cess is con -
trolled by the scale val ues a, b, c, d of the twin-scales Ia±,

Ib±, Ic±, Id± (in gen eral Ix±) which are fixed on the cell grid

GQ in a spe cific re la tion. On both scales Ix+ and Ix- of a

twin-scale Ix± two iden ti cal val ues x, with xÎ{xdef}, are
syn chro nised by a slid ing ruler. Its length, Laver, is the av er -
age of the q-line grid in ter vals Lq and Sq, with re spect to the 

ra tio Ö2:1 of their lengths and 1:Ö2 of their fre quency rate

in an in fi nitely ex panded grid Gq,¥.
The oc tag o nal quasiperiodic suc ces sion al go rithm dis -

tin guishes 7 neigh bour trans for ma tions hk (Q) with 4 spec i -
fied equa tions each. The al go rithm cor re lates the
twin-scales of a cell Q with the par al lel twin-scales of a cell
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hk (Q), con verts their val ues and then ver i fies or fal si fies
the trans for ma tion. A ver i fied trans for ma tion (e.g. Fig. 1b)
will be de noted hv (Q). Be gin ning with a start-cell Q0 only
cells of the form Q0…v = hv (hv (…(hv (Q0))…)) are re al ized. 

As a re sult we pro pose a re cur sive 7x4-for mula set gen -
er at ing a flaw less in fi nite step-by-step growth of an oc tag -
o nal Ammann-Beenker sub sti tu tion til ing, solely us ing
lo cal in for ma tion. 
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The Gen er al ized Penrose Til ing (GPT) [1,2] can be con sid -
ered a prom is ing al ter na tive for Penrose Til ing (PT) as a
model for decagonal quasicrystal re fine ment pro ce dure,
par tic u larly in the sta tis ti cal ap proach (also called the Av -
er age Unit Cell (AUC) ap proach) [3]. The sta tis ti cal
method us ing PT has been suc cess fully ap plied to the struc -
ture op ti mi za tion of var i ous decagonal phases [4]. The ap -
pli ca tion of the AUC con cept to the GPT will be pre sented.

In the higher di men sional (nD) ap proach, PT is ob -
tained by pro ject ing a 5D hypercubic lat tice through a win -
dow con sist ing of four pen ta gons, called the atomic
sur faces (ASs), in the per pen dic u lar space. The ver ti ces of
these pen ta gons to gether with two ad di tional points form a
rhombicosahedron. The GPT is cre ated by pro ject ing the
5D hypercubic lat tice through a win dow con sist ing of five
poly gons, gen er ated by shift ing the ASs along the body di -

ag o nal of the rhombicosahedron. Three of the pre vi ously
pen tag o nal ASs will be come decagon, one will re main pen -
tag o nal and one more pen ta gon will be cre ated (for PT it is
a sin gle point). The struc ture of GPT will de pend on the
shift pa ram e ter, its build ing units are still thick and thin
rhom buses, but the match ing rules and the til ing changes.
Dif frac tion pat tern of GPT have peaks in the same po si -
tions as regular PT, however their intensities are different.

Bi nary decagonal quasicrystal struc ture with ar bi trary
dec o ra tion for a given shift value was sim u lated. Its dif frac -
tion pat tern was cal cu lated us ing AUC method [5,6]. Gen -
er ated dif frac tion pat tern were used as “ex per i men tal data
set” in struc ture re fine ment al go rithm made to test the re -
fin ing of shift parameter.
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Fig ure 1. (a) Clus ter cell Q with four twin-scales Ix±, (b) Twin-scale cor re la tion of clus ter cells Q and h2(Q).
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The elec tronic trans port in sol ids with a large num ber of
im pu ri ties is still an un clear is sue, where the in ter fer ence
be tween the elec tronic wavefunction and aperiodic po ten -
tials has mul ti ple con se quences. Due to the pres ence of
such im pu ri ties, the translational sym me try is lost mak ing
the re cip ro cal lat tice method in ad e quate or use less. In con -
se quence, the most stud ies of aperiodic sys tems have been
car ried out in fi nite clus ters with or with out the pe ri odic
bound ary con di tion. The for mer fre quently in tro duces un -
de sir able con tri bu tions de rived from the ar ti fi cial pe ri odic
bound ary con di tion and the lat ter over em pha sizes the mo -
lec u lar char ac ter of dis crete en ergy spec tra. In this work,
we use a full real-space renormalization plus con vo lu tion
method [1] to study the elec tronic trans port in aperiodic
mac ro scopic sys tems with bond dis or der un der con stant or
os cil lat ing elec tric fields. This method has the ad van tage of 
be ing computationally ef fi cient, mak ing able to ad dress
mac ro scopic aperiodic sys tems with out in tro duc ing ex tra
ap prox i ma tions [2]. We pres ent nu mer i cal and an a lyt i cal

re sults of dc and ac elec tri cal con duc tiv i ties for ten most
stud ied aperiodic sys tems, such as gen er al ized Fibonacci,
Thue-Morse, pe riod-dou bling, triadic Can tor, Rudin-
 Shapiro and pa per fold ing se quences [3]. In par tic u lar, an a -
lyt i cal stud ies re veal more than one trans par ent state in the
Thue-Morse, pe riod-dou bling and triadic Can tor sys tems.
More over, the dc con duc tiv ity spec tra show nar row zones
with al most bal lis tic trans port when se quences are not
quasiperiodic. Fi nally, a com par a tive anal y sis of the ac
con duc tiv ity in these sys tems is also presented.
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A gen eral group the o ret i cal dis cus sion on the pro jec tion of
the higher di men sional lat tices de scribed by the af fine
Coxeter-Weyl groups is pre sented. When the lat tices are
pro jected onto the Coxeter plane it is noted that the max i -
mal di hed ral sub group Dh with h rep re sent ing the Coxeter

num ber de scribes the h-fold sym met ric aperiodic til ings.  A 
num ber of ex am ples have been pre sented for the groups
B4, F4, B5, B6 and E6 de scrib ing the 8 fold, 10 fold, 12
fold sym me tries. Pro jec tion of the hypercubic lat tice B6
into 3D with icosahedral sym me try is dis cussed.
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