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Assessing the Transition from GdCuAs2 to GdCuP2 Using DFT
Calculations1 CLARA LARSON, Grinnell College, PROFESSOR TURAN BIROL
COL-
LABORATION, AMARTYAJYOTI SAHA COLLABORATION — h −abstract −
Lastsummer, IusedsupercomputingresourcesattheUniversityofMinnesota′sMSItostudythetransitionfromthecompoundGdCuAs2toGdCuP2, wherearsenicisreplacedwithphosphorusinthecrustalstructure.DFTcalculationswereruntostudytheelectronicbandstructures, instabilitiesandstructuraldistortionsofGdCuAs2andGdCuP2.Weareinterestedinthetransitionbetweenthetwocompoundsbecausebothstructureshavesquarenetsofatomsintheirstructures.Thisconfigurationhasbeenassociatedwithcrossingsinitselectronicbandstructurewhichsuggestpotentialtopologicalphases.OurresultssuggestthatthebandcrossingsinGdCuAs2sitbelowthefermilevelandaremostlyoccupiedbyp−
andd −
orbitalsofArsenicatomsinthesquarenet.Additionally, wefoundthatGdCuAs2ismorestablethanGdCuP2duetothepresenceofarsenic(ratherthanphosphorus)inthesquarenet, andthatthelargerGdCuAs2crystalunitcellsizehasanegligibleeffectonstructuralinstabilities.Ourdistortioncalculationssuggestthatsquarenetsandzig−
zagchainsarethemoststableconfigurationsofArsenicatomsinGdCuAs2andGdCuP2, respectively.Toinvestigatethetopologyofthecrossings, furtherworkisneeded./abstract−\pard
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