
            beenbeen suggestedsuggested toto solvesolve thisthis problem,problem, includingincluding
            dopingdoping withwith otherother elementselements suchsuch asas nitrogen.nitrogen.77,,88

                InIn thisthis study,study, wewe havehave shownshown thatthat thethe opticaloptical
        conductivityconductivity decreasesdecreases withwith increasingincreasing nitrogennitrogen

              content,content, inin agreementagreement withwith experiment.experiment. AtAt thethe timetime
            ofof writing,writing, nono theoreticaltheoretical studystudy hadhad con¯rmedcon¯rmed

  thisthis e®ect.e®ect.
                AA m a i nm a i n d r i v i n gd r i v i n g f o r c ef o r c e i ni n t h et h e s e a r c hs e a r c h f o rf o r n e wn e w

mm aa tt ee rr ii aa ll s is i s ts t o ro r ee dd uu cc e te t hh e we w aa vv ee ll ee nn gg tt h oh o f tf t hh e le l aa ss ee rr
              u s e du s e d f o rf o r r e  a d i n g ,r e  a d i n g , w r i t i n gw r i t i n g a n da n d e r a s i n ge r a s i n g b i t s .b i t s . B yB y

ddee cc rr ee aa ss ii nn g tg t hh e we w aa vv ee ll eenn gg tt hh , t, t hh e se s ii zz e oe o f tf t hh e we wrr ii tt tt ee nn
            b i t sb i t s d e c r e a s e sd e c r e a s e s a n da n d t h e r e b yt h e r e b y t h et h e s t  o r a g es t  o r a g e d e n s i t yd e n s i t y

            i n c r e a s e s .i n c r e a s e s . P u r eP u r e G S TG S T e x h i b i t se x h i b i t s aa h i g hh i g h r e ° e c t i v i t yr e ° e c t i v i t y
              c o n t r a s tc o n t r a s t i ni n t h et h e r e dr e d a n da n d i n f r a r e di n f r a r e d s p e c t r a ls p e c t r a l r a n g e .r a n g e .

                O n eO n e w a yw a y t ot o d e c r e a s ed e c r e a s e t h et h e w a v e l e n g t hw a v e l e n g t h o fo f t h et h e w r i t i n gw r i t i n g
              l a s e rl a s e r i si s b yb y a l t e r i n ga l t e r i n g t h et h e s t o i c h i o m e t r ys t o i c h i o m e t r y o fo f G S T .G S T .88 I nI n

              t h i st h i s s t u d y ,s t u d y , w ew e s h o ws h o w t h a tt h a t n i t r o g e n - d o p e dn i t r o g e n - d o p e d G S TG S T h a sh a s
          aa h i g h e rh i g h e r r e ° e c t i v i t yr e ° e c t i v i t y c o n t r a s tc o n t r a s t b e t w e e nb e t w e e n h e x a g o n a lh e x a g o n a l

              a n da n d c u b i cc u b i c G S TG S T i ni n t h et h e v i s i b l ev i s i b l e a n da n d u l t r a v i o l e tu l t r a v i o l e t
      s p e c t r a ls p e c t r a l r a n g er a n g e ( s h o r  t e r( s h o r  t e r ww aa vv ee ll ee nn gg tt hh ss ) a) a s cs c oo mm pp aa rr ee dd

            w i t hw i t h p u r ep u r e G S T .G S T . M o r e o v e r ,M o r e o v e r , t h et h e r e ° e c t i v i t yr e ° e c t i v i t y c  o n -c  o n -
              t r a s tt r a s t i si s f  o u n df  o u n d t ot o i n c r e a s ei n c r e a s e w i t hw i t h i n c r e a s i n gi n c r e a s i n g n i  t r o g e nn i  t r o g e n

                c o n t e n tc o n t e n t w i t h i nw i t h i n t h et h e r a n g er a n g e 00––2 52 5 a t . % .a t . % . A tA t t h et h e t i m et i m e
            o fo f w r i  t i n g ,w r i  t i n g , n on o t h e o r e t i c a lt h e o r e t i c a l s t u d ys t u d y h a dh a d i n v e s t i g a t e di n v e s t i g a t e d

  t h i st h i s a s p e c t .a s p e c t .
          AsAs alreadyalready stated,stated, thethe amorphous-to-cubicamorphous-to-cubic tran-tran-

sitionsition hashas successfullysuccessfully beenbeen appliedapplied inin phase changephase change

DFT,DFT,1212 ,,1313             hashas beenbeen consideredconsidered inin thisthis study.study. TheThe
              cubiccubic phasephase hashas aa rocksalt-likerocksalt-like structure,structure, inin whichwhich

                TeTe GeGeatomsatoms occupyoccupy thethe anionanion (4a)(4a) sitessites whereaswhereas
            atoms,atoms, atomsatoms andand intrinsicintrinsic vacanciesvacancies randomlyrandomlySbSb

      occupyoccupy thethe cationcation sites.sites.1414 ,,1515         InIn thisthis work,work, thethe cubiccubic
              phasephase hashas beenbeen replacedreplaced byby anan equivalentequivalent hexagonalhexagonal

            latticelattice forfor purposespurposes ofof implementation.implementation. ThisThis hashas
            beenbeen achievedachieved byby takingtaking thethe atomicatomic arrangementarrangement

                    alongalong thethe [1[1 11 1]1] directiondirection inin thethe fccfcc lattice.lattice. TheThe
                    resultresult isis aa unitunit cellcell havinghaving 2727 atomsatoms andand 33 vacanciesvacancies

        (v)(v) inin thethe sequencesequence -- -v--v-TeTe Ge-Te-Sb-TeGe-Te-Sb-Te Te-Sb-Te-GeTe-Sb-Te-Ge
              repeatedrepeated threethree timestimes alongalong thethe -axis.-axis. FigureFigurecc 11

          showsshows one-thirdone-third ofof thethe resultingresulting unit.unit.
                  TheThe atomicatomic radiusradius ofof ,, andand atomsatoms isisGeGe SbSb TeTe

        approximatelyapproximately twicetwice thatthat ofof ..NN 1616       Hence,Hence, isis quitequiteNN

                smallsmall andand cannotcannot substitutesubstitute ,, oror underunderGeGe SbSb TeTe
              normalnormal circumstances.circumstances. AsAs such,such, cancan onlyonly occupyoccupyNN

            interstitialinterstitial sitessites (Fig.(Fig. ).). TheThe relativerelative concentrationconcentration22
                      ofof nitrogennitrogen waswas setset toto 1010 at.%at.% andand 2525 at.%,at.%, inin whichwhich

              relativerelative concentrationconcentration hashas beenbeen de¯nedde¯ned asas thethe ratioratio
                  ofof thethe numbernumber ofof dopantdopant atomsatoms toto thethe totaltotal numbernumber
          ofof atomsatoms inin thethe unitunit cell.cell.

                  AsAs Ge,Ge, SbSb andand TeTe areare heavyheavy atoms,atoms, 1010 at.%at.%
                andand 2525 at.%at.% -doping-doping levelslevels werewere chosenchosen toto avoidavoidNN

              largerlarger supercellssupercells inin anan e®orte®ort toto reducereduce computa-computa-
  tionaltional time.time.
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