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Abstract

We study the critical behavior of spin models on a scale-free network with a power-law node-degree

probability distribution decay $P(k)∼ k̂{−λ}$, $k> > 1$andonacompletegraph.Tothisend,weapplytraditionalinhomogeneousmeanfiledapproachaswellasweusethemethodofpartitionfunctionzerosanalysisinthecomplextemperatureandmagneticfieldplane(Lee− Y ang − Fisherformalism).Thelastmethod, toourknowledge, hasnotbeenusedsofarforscale− freenetworks.ForthePottsmodelonascale− freenetworkintermsofaninhomogeneousmean− fieldapproachwefindthesetofcriticalamplituderatiosandscalingfunctions, whichdependontheprobabilitydistributiondecayexponent$λ$intheregion$3< λ< 5$.Moreover, weobservethenon− typicalbehaviourfortheheatcapacityjump$δc H$[1] : fortheIsingmodelonascale− freenetwork$δc H$is$λ$− dependentevenat$λ> 5$, whileallcriticalexponentsare$λ$− independentandcorrespondonthevaluespredictedbymeanfieldtheory.Weshowthatanglesthatcharacterizepartitionfunctionzeroslocationinthecomplexplaneattain$λ$− dependencyfor$3< λ< 5$too.Inparticular, wederivetheangleatwhichtheF isherzerosimpactontotherealtemperatureaxis.OuranalysisoftheLee− Y angzerosrevealsadifferenceintheirbehaviourfortheIsingmodelonacompletegraphandonanannealedscale− freenetwork.Whereasintheformercasethezerosarepurelyimaginary, theyhaveanonzerorealpartinthelattercase, sothatthecelebratedLee− Y angcircletheoremisviolated[2, 3].M.Krasnytska,B.Berche, Y u.Holovatch,R.Kenna,Condens.MatterPhys.18, 44601(2015).M.Krasnytska,B.Berche, Y u.Holovatch,R.Kenna, J.Phys.A : Math.Theor.49, 135001(2016).M.Krasnytska,B.Berche, Y u.Holovatch,R.Kenna,EPL111, 60009(2015).

∗Speaker
†Corresponding author: kras mariana@icmp.lviv.ua

sciencesconf.org:meco42:126823

mailto:kras_mariana@icmp.lviv.ua

