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We showthatatypicaltoy modelof anorderedquasicrystallinealloy hasarangeof stoichiometries.

Weconsiderthe low temperatureorderedphases discretemodel with nondegenerateperiodicground
of generalclassicalstatistical mechanicalmodels, state.A smallchangein theexternalconditionscould
allowing several speciesof structurelessparticles notproducesucha localeffectin thegroundstate;as
interactingthroughtranslationinvariant, short range longastheperiodremainsboundedwith the pertur-
forces and with positions in R~(“continuous bation,thereis a finite gap in energydensityabove
models”)or Z” (“discretemodels”).Wedonot con- theoriginal groundstatewhichcannotbebridgedby
siderincommensuratemodels. a short range perturbation of sufficiently small

Until recentlyeverysuchknownmodelfell into one amplitude.
of two classes:eitherthe model hadauniquepen- In this letter we note a new mode of behavior
odic groundstate,as in the lattice gason Z2 with exhibitedby a relativelynew classof models[5—71.
nearestneighbor repulsion [1], or else it had a Usinga discretemodelwith uniquequasicrystalline
degenerategroundstate,as in the lattice gason Z2 groundstatewe showthat certainarbitrarily small,
withnearestneighborattractionandcritical valueof short rangeperturbationschangethe ground state
thechemicalpotential [1]. By groundstatewemean (necessarily) nonlocally. Intuitively, in common
thetranslationinvariantzerotemperaturelimit of the models(asin the toy model of NaCl) which have
(grand canonical)equilibrium ensemble,and the nondegenerateperiodicgroundstatesasmallpertur-
groundstateis degenerateif this limit is notunique. bation canonly causea local changein the ground
Also,onedeterminestheperiodicityofa groundstate state,andthereforenoneat all in a discretemodel,
by its manybody correlationfunctionsin the usual whereasin quasicrystallinemodelswheretheground
way[2,3]. Sincegroundstatesarenondegeneratefor statehasinsomesenseperiodiccomponentsofarbi-
genericinteractions[4] we will only considersuch trarily largeperiod,a (shortrange)perturbationcan
modelsin thefollowing, couple to these long periods,enteringat “infinite

Considera continuousmodel with two speciesof period”sotosay,andtherebychangethegroundstate
oppositeelectricchargeandwith crystallineground nonlocally.
stateas in a toy model of NaCl. The additionof a The(toy) model we useis a nearestneighborlat-
small uniform external electric field would deform tice gasmodelonthesquarelattice,with many (56)
(polarize) the crystal continuously as the field particlespeciesallowedat eachsite.Thegeneralform
amplitudeis varied.In particularthe groundstate of themodelis thusfamiliar,butto completelyspec-
wouldchangecontinuouslywith theperturbationand ify it we mustlist the energyof interactionfor each
it is importantto note that this changeis local — it possiblepair of nearestneighboroccupationstates.
occursuniformly overthestate.Now considersome As thereis no simpleformulafor theseenergiesthis

is ratherinvolved. In our modelall chemicalpoten-

~ Supportedin partby NSFGrantNo. DMS85O191I tials are initially takento be zero, andthereis one
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particle speciesfor eachclass of tiles in the tiling So in our quasicrystallinemodel arbitrarily small
examplein ref. [9] (or alternatively,refs. [8,10]), changesinchemicalpotentialsleadtochangesin sto-
with interactionenergy — 1 if two titlesmatchand ichiometries,even at zero temperature,in distinc-
energy + 1 if they do not match.Our argumentis tion with all previouslyknownmodelsandrealalloys.
basedon onestepin themiddleoftheproofthatthis Now eventhoughoursis onlya toy model,theeffect
tiling exampleforcesnonperiodicity.Thereforethose wecomputedseemslikely toholdin anylow temper-
who wishto follow thedetailsof ourproofin thenext aturequasicrystallinemodel, andwe thereforesug-
paragrapharereferredtothe argumentin ref. [9] (or gest that it may well betrue for realquasicrystalline
ref. [10]); ourconclusionsare presentedin our last alloyssuchasAl86Mn14 [11,12].
paragraph.

We know that our model has a nondegenerate
quasicrystallinegroundstate[4] andconsidera per-
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