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986 UG2012SG 5

985 ol₄₀trα₀T₆α₄l₃T₀ontrolGo₆Gma₇n₄tα₀GanαsotropyGo₆GmoWU_p₄WUYlWUYVoxα₃₄Gsta₀κsGusαn₇Gr₄₃u₀₄₃Gvolta₇₄UG
2012SGXXYSGWZZcXc 66

984 }pαnTtorqu₄Ga₀Gαmp₄₃an₀₄GαnGma₇n₄tα₀Gtunn₄lGγun₀tαonsUG2012SGb_SG 5

983 ol₄₀trα₀G₆α₄l₃G₀ontrolGo₆G₃omaαnGwallGpropa₇atαonGαnGztVmoVq₃yxG₆αlmsUG2012SGXWWSGXcY[Wb 65

982 ol₄₀trα₀alG₀ontrolGo₆Gmurα₄Gt₄mp₄ratur₄GαnG₀obaltGusαn₇GanGαonα₀Glαquα₃G₆αlmUG2012SGXWWSGXYY[WY 107

981 Wrαt₄G₄rrorGrat₄Gslop₄sGo₆GαnTplan₄Gma₇n₄tα₀Gtunn₄lGγun₀tαonsUG2012SGZSG 7

980 pαrstTprαn₀αpl₄sGstu₃yGo₆G₀−ar₇αn₇G₄₆₆₄₀tGonGma₇n₄tαsmGo₆Gz₃GOXWWPGultrat−αnG₆αlmsUG2012SGXXYSGWaZcXW 11
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979 ovom’|yxGmk||so|Twonsk’onG|yywG’owzo|k’–|oGpo||ywkqxo’s}wGsxGkxk’k}oGO’αSmoPyYUG
2012SGWYSGXYZWWW] 6

978 ’−₄Gt−α₀κn₄ssSG₄l₄₀trα₀G₆α₄l₃SGan₃GstraαnG₄₆₆₄₀tsGonGt−₄Gma₇n₄tα₀GanαsotropyGo₆Gp₄moVw₇yOWWXPGt−αnG
₆αlmsdGkG₆αrstGprαn₀αpl₄sGstu₃yUG2012SGXXXSGWamXWc 23

977 xyx—yvk’svoG}zsx’|yxsm}dGzo|}zom’s—o}GyxGsx}’kx’TyxGxyx—yvk’svoGxkxyovom’|yxsmG
}Y}’ow}UG2012SGWYSGXY]WWWc 24

976 o₆₆₄₀tGo₆Gatomα₀Gmonolay₄rGαns₄rtαonsGonG₄l₄₀trα₀T₆α₄l₃Tαn₃u₀₄₃GrotatαonGo₆Gma₇n₄tα₀G₄asyGaxαsUG2012
SGXXXSGWbZcXW 20

975 pαrstTzrαn₀αpl₄sG}tu₃yGo₆Gwa₇n₄tα₀Gzrop₄rtα₄sGo₆GmoVztOXXXPGpαlmGαnGol₄₀trα₀Gpα₄l₃UG2012SGbXSGWb]WWY 3

974 wa₇n₄tα₀G₃omaαnGwallGpropa₇atαonGun₃₄rG₆₄rro₄l₄₀trα₀G₀ontrolUG2012SGb_SG 16

973 wa₇n₄tα₀GanαsotropyGan₃GanomalousGrallG₄₆₆₄₀tGo₆Gultrat−αnGmoVz₃Gbαlay₄rsUG2012SGXXYSGWcZcX] 14

972 p₄rro₄l₄₀trα₀G₀ontrolGo₆Gma₇n₄to₀rystallαn₄GanαsotropyGatG₀obaltVpolyOvαnylα₃₄n₄G₆luorα₃₄PG
αnt₄r₆a₀₄sUG2012SG_SGca[]T]W 37

971 }ur₆a₀₄Gsymm₄tryTbr₄aκαn₇Gan₃GstraαnG₄₆₆₄₀tsGonGorbαtalGo₀₀upan₀yGαnGtransαtαonGm₄talGp₄rovsκαt₄G
₄pαtaxαalG₆αlmsUGNaturetCommunicationsSG2012SGZSGXXbc 17.4 220

970 snt₄r₆a₀₄Vsur₆a₀₄Gma₇n₄to₄l₄₀trα₀G₄₆₆₄₀tsdGx₄wGrout₄sGtoGt−₄G₄l₄₀trα₀G₆α₄l₃G₀ontrolGo₆Gma₇n₄tαsmUG
2012SGaSGZa]TZac 17

969 ’−₄Gsw₄₄pGrat₄G₃₄p₄n₃₄n₀₄Go₆Gt−₄G₄l₄₀trα₀alG₀ontrolGo₆Gma₇n₄tα₀G₀o₄r₀αvαtyUG2012SGXXXSGWamaWb 1

968 snt₄r₆a₀₄Gwa₇n₄tα₀GknαsotropyGl₄tw₄₄nGvXK_{W}KGTp₄ztGan₃Gxonma₇n₄tα₀Gvay₄rsUG2012SG[bSGZXccTZYWY 1

967 xonTvolatαl₄Gvolta₇₄G₀ontrolGo₆Gma₇n₄tαzatαonGan₃Gma₇n₄tα₀G₃omaαnGwallsGαnGma₇n₄tostrα₀tαv₄G
₄pαtaxαalGt−αnG₆αlmsUG2012SGXWXSGWaY[WY 68

966 wa₇n₄to₄l₄₀trα₀Gαnt₄r₆a₀₄sGan₃GspαnGtransportUG2012SGZaWSG[b[WT]] 28

965 wa₇n₄tα₀Gos₀αllatαonsG₃rαv₄nGbyGt−₄GspαnGrallG₄₆₆₄₀tGαnGZTt₄rmαnalGma₇n₄tα₀Gtunn₄lGγun₀tαonG₃₄vα₀₄sUG
2012SGXWcSGXb__WY 243

964 zossαbl₄Grout₄GtoGlowG₀urr₄ntSG−α₇−Gsp₄₄₃SG₃ynamα₀Gswαt₀−αn₇GαnGaGp₄rp₄n₃α₀ularGanαsotropyG
mop₄lTw₇yGγun₀tαonGusαn₇G}pαnGrallGo₆₆₄₀tGo₆G’aUG2012SG 6

963 xonlαn₄arG₃ynamα₀sGαnGaGma₇n₄tα₀Gtos₄p−sonGγun₀tαonUG2012SGb_SG 6

962 o₆₆₄₀tGo₆Gt−₄G₄l₄₀trα₀G₆α₄l₃GonGma₇n₄tα₀Gprop₄rtα₄sGo₆Glαn₄arG₀−aαnsGonGaGztOXXXPGsur₆a₀₄UG2012SGb]SG 25
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961 zuls₄Gvolta₇₄Tαn₃u₀₄₃G₃ynamα₀Gma₇n₄tαzatαonGswαt₀−αn₇GαnGma₇n₄tα₀Gtunn₄lαn₇Gγun₀tαonsGwαt−G−α₇−G
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960 ol₄₀trα₀G₆α₄l₃Tαn₃u₀₄₃Gma₇n₄tαzatαonGr₄v₄rsalGαnGaGp₄rp₄n₃α₀ularTanαsotropyGmop₄lTw₇yGma₇n₄tα₀G
tunn₄lGγun₀tαonUG2012SGXWXSGXYY[WZ 293

959 ol₄₀trα₀T₆α₄l₃Tassαst₄₃Gswαt₀−αn₇GαnGma₇n₄tα₀Gtunn₄lGγun₀tαonsUG2011SGXXSG_[Tb 757

958 sn₃u₀tαonGo₆G₀o−₄r₄ntGma₇n₄tαzatαonGswαt₀−αn₇GαnGaG₆₄wGatomα₀Glay₄rsGo₆Gp₄moGusαn₇Gvolta₇₄Gpuls₄sUG
2011SGXXSGZcT[Z 556

957 ’−₄Gma₇n₄to₄l₄₀trα₀G₄₆₆₄₀tGαnGtransαtαonGm₄talGoxα₃₄sdGsnsα₇−tsGan₃Gt−₄GratαonalG₃₄sα₇nGo₆Gn₄wG
mat₄rαalsG₆romG₆αrstGprαn₀αpl₄sUG2012SGX_SGYYaTY[Y 54

956 p₄rro₄l₄₀trα₀G₀ontrolGo₆Gt−₄Gma₇n₄to₀rystallαn₄GanαsotropyGo₆Gt−₄Gp₄Vla’αyOZPOWWXPGαnt₄r₆a₀₄UG
JournaltoftPhysicstCondensedtMatterSG2012SGY[SGYY_WWZ 1.8 30

955 UG2012SG 50

954 ’opolo₇α₀alGsur₆a₀₄Gstat₄sdGs₀α₄n₀₄Gan₃Gpot₄ntαalGapplα₀atαonsUG2012SG

953 wa₇n₄tα₀G₆α₄l₃Gs₄nsorGwαt−Gvolta₇₄Ttunabl₄Gs₄nsαn₇Gprop₄rtα₄sUG2012SGXWXSGXcY[WX 30

952 ovom’|smTpsovnGmyx’|yvGypGqskx’Gwkqxo’y|o}s}’kxmoGsxG}zsxT—kv—o}UG2012SGWYSGXY]WWW_ 10

951 ol₄₀trα₀G₆α₄l₃G₀ontrolGo₆Gαnt₄r₆a₀₄Gma₇n₄tα₀GanαsotropyUG2012SGXXXSGWam]WX 32

950 ol₄₀trα₀G₆α₄l₃G₀ontrolGo₆Gma₇n₄tαsmGαnGmultα₆₄rroα₀G−₄t₄rostru₀tur₄sUGJournaltoftPhysicstCondensedt
MatterSG2012SGY[SGZZZYWX 1.8 289

949 —yv’kqoTmyx’|yvvonGwkqxo’smGkxs}y’|yzYGsxG}zsx’|yxsmGno—smo}UG2012SGWYSGXY[WWWY 95

948 ’unαn₇Gsubstrat₄Tm₄₃αat₄₃Gma₇n₄tα₀Gαnt₄ra₀tαonsGbyG₄xt₄rnalGsur₆a₀₄G₀−ar₇αn₇dGmoGan₃Gp₄G
αmpurαtα₄sGonGmuOXXXPUG2012SGb_SG 3

947 —olta₇₄Tαn₃u₀₄₃G₆₄rroma₇n₄tα₀Gr₄sonan₀₄GαnGma₇n₄tα₀Gtunn₄lGγun₀tαonsUG2012SGXWbSGXcaYWZ 199

946 n₄sα₇nGo₆GaGv₄₀torGma₇n₄tG₆orGt−₄Gm₄asur₄m₄ntsGo₆Ganαsotropα₀Gma₇n₄tor₄sαstan₀₄Gan₃GrotatαonalG
ma₇n₄toToptα₀Gu₄rrG₄₆₆₄₀tUG2012SGbZSGWZZcW_ 22

945 wa₇n₄to₄l₄₀trα₀G₀−ar₇₄GtrapGm₄moryUG2012SGXYSGX[ZaT[Y 85

944 murr₄ntTαn₃u₀₄₃Gtorqu₄sGαnGma₇n₄tα₀Gmat₄rαalsUG2012SGXXSGZaYTbX 772
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943 mombαn₄₃Gnanom₄₀−anα₀alGan₃Gnanoma₇n₄tα₀GanalysαsGo₆Gma₇n₄to₄l₄₀trα₀Gm₄morα₄sUG2012SGb]SG 35

942 ol₄₀trα₀T₆α₄l₃Tαn₃u₀₄₃G₆₄rroma₇n₄tα₀Gr₄sonan₀₄G₄x₀αtatαonGαnGanGultrat−αnG₆₄rroma₇n₄tα₀Gm₄talGlay₄rUG
2012SGbSG[cXT[c_ 195

941 ol₄₀trα₀T₆α₄l₃G₀ontrolGo₆G₃omaαnGwallGmotαonGαnGp₄rp₄n₃α₀ularlyGma₇n₄tαz₄₃Gmat₄rαalsUGNaturet
CommunicationsSG2012SGZSGb[a 17.4 158

940 ol₄₀trα₀T₆α₄l₃G₀ontrolGo₆Gma₇n₄tα₀G₃omaαnTwallGv₄lo₀αtyGαnGultrat−αnG₀obaltGwαt−Gp₄rp₄n₃α₀ularG
ma₇n₄tαzatαonUGNaturetCommunicationsSG2012SGZSGbbb 17.4 131

939 }pαntronα₀sdGol₄₀trα₀Gto₇₇lαn₇Go₆Gma₇n₄tsUG2011SGXXSGXYTZ 88

938 kpplα₀atαonGo₆Gwˆ¶ssbau₄rGsp₄₀tros₀opyGαnGma₇n₄tαsmUG2012SGYW[SGXZT[] 17

937 qaαnGan₃GpanTyutGαnGaGmurr₄ntTpα₄l₃Gnrαv₄nG}pαnG’ransαstorGWαt−GanGkssαstαn₇GkmGwa₇n₄tα₀Gpα₄l₃UG
2012SG[bSGXXZ[TXXZb 2

936 wa₇n₄tα₀GanαsotropyGmo₃α₆α₄₃GbyG₄l₄₀trα₀G₆α₄l₃GαnG—Vp₄Vw₇yOWWXPVp₄G₄pαtaxαalGma₇n₄tα₀Gtunn₄lG
γun₀tαonUG2013SGXWZSGW_Y[WY 70

935 wultαl₄v₄lGma₇n₄tαzatαonGswαt₀−αn₇GbyG₄l₄₀trα₀G₆α₄l₃GαnG₀TaxαsGorα₄nt₄₃Gpoly₀rystallαn₄GZTtyp₄G
−₄xa₆₄rrαt₄UG2013SGXWZSGWZYcW_ 41

934 kG₆αrstTprαn₀αpl₄sGstu₃yGonGma₇n₄to₀rystallαn₄GanαsotropyGatGαnt₄r₆a₀₄sGo₆Gp₄Gwαt−GnonTma₇n₄tα₀G
m₄talsUG2013SGXXZSGYZZcWb 25

933 nynamα₀Gma₇n₄to₄l₄₀trα₀G₄₆₆₄₀tGαnG₆₄rroma₇n₄tVsup₄r₀on₃u₀torGtunn₄lGγun₀tαonsUG2013SGXXXSGWba_WY 8

932 snTplan₄Gma₇n₄tα₀G₆α₄l₃G₃₄p₄n₃₄n₀₄Go₆G₄l₄₀trα₀G₆α₄l₃Tαn₃u₀₄₃Gma₇n₄tαzatαonGswαt₀−αn₇UG2013SGXWZSGWaY[Wb 41

931 ’αm₄G₃omaαnGmappαn₇Go₆GspαnGtorqu₄Gos₀αllatorG₄₆₆₄₀tαv₄G₄n₄r₇yUG2013SGXXXSGWbaYW_ 11

930 w₇yOWWXPGbarrα₄rGbas₄₃Gma₇n₄tα₀Gtunn₄lGγun₀tαonsGan₃Gt−₄αrG₃₄vα₀₄Gapplα₀atαonsUG2013SG]_SGYcT_W 21

929 krtα₆α₀αalGmultα₆₄rroα₀G−₄t₄rostru₀tur₄sUG2013SGXSG_aZX 66

928 snv₄stα₇atαonGo₆GkuGan₃Gk₇Gs₄₇r₄₇atαonGonGp₄OWWXPGwαt−Gso₆tG°TrayGabsorptαonUG2013SG_X_SGXY]TXZW 6

927 wa₇n₄tα₀Gyxα₃₄G}₄mα₀on₃u₀torsdGynGt−₄Grα₇−T’₄mp₄ratur₄Gp₄rroma₇n₄tαsmGαnG’αyYTGan₃G
ZnyTlas₄₃Gmompoun₃sUG2013SGbcTXZX 1

926 putur₄Gprosp₄₀tsGo₆Gw|kwGt₄₀−nolo₇α₄sUG2013SG 30
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925 yv₄rvα₄wGo₆Gl₄yon₃Tmwy}Gn₄vα₀₄sGan₃GaG–nα₆ormGw₄t−o₃olo₇yG₆orG’−₄αrGl₄n₀−marκαn₇UG2013SG
XWXSGY[cbTY]ZZ 345

924 —olta₇₄T₇at₄₃Gpαnnαn₇GαnGaGma₇n₄tα₀G₃omaαnTwallG₀on₃uαtUG2013SGXWZSGXWY[XX 16

923 ypposαt₄Gsα₇nsGo₆Gvolta₇₄Tαn₃u₀₄₃Gp₄rp₄n₃α₀ularGma₇n₄tα₀GanαsotropyG₀−an₇₄GαnGmop₄l|w₇yG
γun₀tαonsGwαt−G₃α₆₆₄r₄ntGun₃₄rlay₄rsUG2013SGXWZSGWbY[XW 77

922 yrα₇αnGo₆G₄asyGma₇n₄tαzatαonGswαt₀−αn₇GαnGma₇n₄tα₀Gtunn₄lGγun₀tαonsGwαt−Gvolta₇₄T₀ontroll₄₃G
αnt₄r₆a₀αalGanαsotropyUGScientifictReportsSG2013SGZSGYa]a 4.9 25

921 xonTma₇n₄tα₀G₀ontrolGo₆G₃omaαnTwallsGαnG₆₄rroma₇n₄tα₀GnanoTwαr₄sGwαt−Gp₄rp₄n₃α₀ularGma₇n₄tα₀G
anαsotropyUG2013SG

920 pαrstTprαn₀αpl₄sGstu₃α₄sGo₆Gt−₄Gma₇n₄tα₀GanαsotropyGo₆Gt−₄GmuVp₄ztVw₇yGsyst₄mUGJournaltoftPhysicst
CondensedtMatterSG2013SGY]SGZc_WWX 1.8 7

919 ol₄₀trα₀allyGtunabl₄GanomalousGrallG₄₆₆₄₀tGαnGztGt−αnG₆αlmsUG2013SGXXXSGYX_bWZ 64

918 ’−₄rmalG₄₆₆₄₀tsGαnGma₇n₄to₄l₄₀trα₀Gm₄morα₄sGwαt−Gstr₄ssTm₄₃αat₄₃Gswαt₀−αn₇UGJournaltPhysicstD:t
AppliedtPhysicsSG2013SG[_SGZY]WWY 3 27

917 montrolGo₆Gma₇n₄tαsmGαnGmoGbyGanG₄l₄₀trα₀G₆α₄l₃UGJournaltPhysicstD:tAppliedtPhysicsSG2013SG[_SGYXZWWX 3 33

916 ol₄₀trα₀T₆α₄l₃G₀ontrolGo₆G₆₄rroma₇n₄tαsmGαnGaGnano₀omposαt₄GvαaGaGZnyGp−as₄UG2013SGXZSG]bb_TcW 30

915 p₄rro₄l₄₀trα₀G₀ontrolGo₆Gma₇n₄tα₀G₃omaαnsGαnGultraTt−αnG₀obaltGlay₄rsUG2013SGXWZSGYYYcWY 11

914 xov₄lGxonvolatαl₄GvXVvYVvZGma₀−₄Gw₄moryGrα₄rar₀−yG–sαn₇Gxonvolatαl₄T}|kwGWαt−G
—olta₇₄Tsn₃u₀₄₃Gwa₇n₄tαzatαonG}wαt₀−αn₇Gan₃G–ltraGvowTWrαt₄Ton₄r₇yGw’tUG2013SG[cSG[[]_T[[]c 11

913 ol₄₀trα₀alG₀ontrolGo₆G₆astGor₃₄rαn₇Gpro₀₄ssGαnGasT₃₄posαt₄₃GnonTp₄rp₄n₃α₀ularGan₃Gp₄rp₄n₃α₀ularG
p₄ztG₆αlmsUG2013SGccSG[_T[c 2

912 }trαp₄Tvort₄xGtransαtαonsGαnGultrat−αnGma₇n₄tα₀Gnanostru₀tur₄sUG2013SGXXZSGW][ZXY 6

911 }wαt₀−abl₄Gvolta₇₄G₀ontrolGo₆Gt−₄Gma₇n₄tα₀GanαsotropyGαnG−₄t₄rostru₀tur₄₃Gnano₀omposαt₄sGo₆G
mop₄Vxαp₄VzZ’UG2013SG_ZSGbXYTbX_ 1

910 wa₇n₄toTtransportGprop₄rtα₄sGo₆Gp₄Gt−αnG₆αlmsGαnGanG₄xt₄rnalG₄l₄₀trα₀G₆α₄l₃UG2013SG_ZSG_XYT_X] 1

909 pαrstTzrαn₀αpl₄sG}tu₃yGo₆Gol₄₀trα₀Gpα₄l₃Go₆₆₄₀tsGonGwa₇n₄tα₀GknαsotropyGαnGw₇yV’wVkuGO’wGgGp₄SGmoPG
}yst₄msUG2013SGbYSGXY[aX] 6

908 monv₄rs₄Gma₇n₄to₄l₄₀trα₀G₀ouplαn₇GαnGxαp₄VzbOw₇XVZxbYVZPyZâ��zb’αyZGnano₀omposαt₄Gt−αnG₆αlmsG
₇rownGonG}αGsubstrat₄sUG2013SGXWZSGXcYcWZ 23
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907 ol₄₀trα₀T₆α₄l₃Tαn₃u₀₄₃Gt−₄rmallyGassαst₄₃Gswαt₀−αn₇Go₆Gmono₃omaαnGma₇n₄tα₀GbαtsUG2013SGXXZSGWXZcXY 24

906 ol₄₀trα₀T₆α₄l₃G₄₆₆₄₀tGonG₀o₄r₀αvαtyG₃αstrαbutαonsGαnGp₄ztGma₇n₄toT₄l₄₀trα₀G₃₄vα₀₄sUG2013SGXWYSGWXY[Wc 13

905 opαtaxαalGma₇n₄tα₀Glay₄rsG₇rownGbyGwloUG2013SG[baT]Wa 4

904 wanαpulatαn₇Gt−₄Gma₇n₄tα₀GanαsotropyGo₆GZ₃GtransαtαonTm₄talG₆αlmsGonGmuOWWXPGan₃Gt−₄αrGalloysGonG
|−OWWXPGbyG₄l₄₀trα₀G₆α₄l₃UG2013SGX_bSGXcTYZ

903 z₄rp₄n₃α₀ularGma₇n₄tα₀GanαsotropyGαnGpα₄zo₄l₄₀trα₀TGan₃G₃α₄l₄₀trα₀â��₆₄rroma₇n₄tα₀G−₄t₄rostru₀tur₄sG
bas₄₃GonGmoVztGmultαlay₄rsUG2013SG]ZZSGaWTa[ 5
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}α₇nα₆α₀antGsnt₄r₆a₀αalGwa₇n₄tαsmG’unabαlαtyUG2018SGYcSGXbW__aa 7

441 —olta₇₄T₀ontroll₄₃Gma₇n₄to₄l₄₀trα₀Gm₄moryGan₃Glo₇α₀G₃₄vα₀₄sUG2018SG[ZSGcaWTcaa 27

440 z₄rp₄n₃α₀ularGma₇n₄tα₀GanαsotropyGan₃GαtsG₄l₄₀trα₀G₆α₄l₃G₄₆₆₄₀tGαnGmoGultrat−αnG₆αlmsG₃₄posαt₄₃G
₃αr₄₀tlyGonG}r’αyZOXXXPGsur₆a₀₄UG2018SG]aSGXYZWWX 0
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439 snv₄stα₇atαonGo₆Gqαlb₄rtG₃ampαn₇Go₆GaGt₄tra₇onallyG₃αstort₄₃Gultrat−αnGp₄WU]moWU]G₄pαtaxαalG₆αlmGwαt−G
−α₇−Gma₇n₄tα₀GanαsotropyUG2018SGXXZSGYZY[W_ 14

438 wa₀roma₇n₄tα₀G}αmulatαonG₆orG|₄s₄rvoαrGmomputαn₇G–tαlαzαn₇G}pαnGnynamα₀sGαnGwa₇n₄tα₀G’unn₄lG
tun₀tαonsUG2018SGXWSG 50

437 }wαt₀−αn₇Go₆Gz₄rp₄n₃α₀ularGwa₇n₄tαzatαonGvαaGa₀G}pαnTyrbαtG’orqu₄UG2018SGXWSG 2

436 zolarαz₄₃Gn₄utronGr₄₆l₄₀tom₄tryGstu₃yGo₆G₃₄pt−G₃₄p₄n₃₄ntGma₇n₄tαzatαonGvarαatαonGαnGmoGt−αnG₆αlmG
₃u₄GtoGstraαnGtrans₆₄rG₆romGzwxTz’Gsubstrat₄UG2018SGXY[SGXXZcWZ 1

435 knatomyGo₆Gma₇n₄tα₀GanαsotropyGαn₃u₀₄₃GbyG|as−baGspαnTorbαtGαnt₄ra₀tαonsUG2018SGcbSG 2

434 wa₇n₄tαzatαonGnynamα₀sGonGt−₄Gktomα₀G}₀al₄UG2018SGYYXTY[b

433
—olta₇₄T₀ontroll₄₃Gma₇n₄tα₀GanαsotropyGan₃Gvolta₇₄Tαn₃u₀₄₃Gnzyalos−αnsκααTworαyaGαnt₄ra₀tαonG
₀−an₇₄GatGt−₄G₄pαtaxαalGp₄OWWXPVw₇yOWWXPGαnt₄r₆a₀₄G₄n₇αn₄₄r₄₃GbyGmoGan₃Gz₃Gatomα₀Tlay₄rG
αns₄rtαonUG2018SGcbSG

13

432 }pαnTlas₄₃Gn₄vα₀₄sG₆orGvo₇α₀SGw₄morySGan₃GxonTlool₄anGkr₀−αt₄₀tur₄sUG2018SGYWXTYZ_

431 n₄sα₇nαn₇Gwa₇n₄tα₀GknαsotropyGt−rou₇−G}traαnGnopαn₇UG2018SG]SGXbWWZ]_ 11

430 nynamα₀sGo₆Gt−₄Gantα₆₄rroma₇n₄tα₀GsκyrmαonGαn₃u₀₄₃GbyGaGma₇n₄tα₀GanαsotropyG₇ra₃α₄ntUG2018SGcbSG 47

429 |₄sonat₄Gan₃G₆αr₄Gn₄uronGwαt−G₆αx₄₃Gma₇n₄tα₀GsκyrmαonsUG2018SGXY[SGX]YXYY 18

428 on₄r₇yG}tora₇₄GvαaG’opolo₇α₀alG}pαnG’₄xtur₄sUG2018SGXYXSGXYaaWX 11

427 —olta₇₄G₀ontrolGo₆G₆₄rroma₇n₄tα₀Gr₄sonan₀₄Gan₃GspαnGwav₄sUG2018SGYaSGWca]W] 4

426 montrolGo₆G₆₄rroma₇n₄tα₀Gprop₄rtα₄sGo₆GxαbWp₄YWGt−αnG₆αlmsGbyGvolta₇₄Tαn₃u₀₄₃Goxα₃atαonUG2018SG
XY[SGWb]ZW[ 2

425 sonα₀Gvαquα₃Gqatαn₇GmontrolGo₆G}pαnG|₄orα₄ntatαonG’ransαtαonGan₃G}wαt₀−αn₇Go₆Gz₄rp₄n₃α₀ularG
wa₇n₄tα₀GknαsotropyUG2018SGZWSG₄XbWX_Zc 33

424 xonTlαn₄arGvarαatαonGo₆G₃omaαnGp₄rαo₃Gun₃₄rG₄l₄₀trα₀G₆α₄l₃GαnG₃₄ma₇n₄tαz₄₃Gmop₄lVw₇yGsta₀κsGwαt−G
p₄rp₄n₃α₀ularG₄asyGaxαsUG2018SGXXYSGYWY[WY 4

423 zrot₄₀t₄₃G₇αantGma₇n₄tα₀GanαsotropyGαnGtwoT₃αm₄nsαonalGmat₄rαalsdG’ransαtαonTm₄talGa₃atomsGonG
₃₄₆₄₀t₄₃Gtun₇st₄nG₃αsul₆α₃₄Gmonolay₄rUGJournaltoftMagnetismtandtMagnetictMaterialsSG2018SG[_YSGX_aTXaX2.8 6

422 ol₄₀trα₀GmontrolGo₆Gt−₄Gwa₇n₄tα₀GnomaαnsGαnGkrtα₆α₀αalGwa₇n₄to₄l₄₀trα₀Gmomposαt₄Gr₄t₄rostru₀tur₄UG
2018SG][SGXT_ 1
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421 pabrα₀atαonGo₆G−α₇−Tqualα₆α₄₃GOlαXâ��GxGlaGxGPp₄yZGmultα₆₄rroα₀Gt−αnG₆αlmsGbyGusαn₇GaGpuls₄₃GnmGr₄a₀tαv₄G
sputt₄rαn₇Gm₄t−o₃Gan₃G₃₄monstratαonGo₆Gma₇n₄tαzatαonGr₄v₄rsalGbyG₄l₄₀trα₀G₆α₄l₃UG2018SG]aSGWcWYla 4

420 k₀₀urat₄G₀al₀ulatαonGan₃Gs−apαn₇Go₆Gt−₄Gvolta₇₄Gpuls₄Gwav₄₆ormGapplα₄₃GtoGaGvolta₇₄T₀ontroll₄₃G
ma₇n₄tα₀Gran₃omGa₀₀₄ssGm₄moryG₀₄llUG2018SG]aSGWaZWWY 8

419 ol₄₀trα₀T₆α₄l₃G₀ontrolGo₆Gma₇n₄tαsmGαnGaG₆₄wTlay₄r₄₃GvanG₃₄rGWaalsG₆₄rroma₇n₄tα₀Gs₄mα₀on₃u₀torUG
NaturetNanotechnologySG2018SGXZSG]][T]]c 28.7 299

418 yxα₃₄GspαnTorbαtronα₀sdGx₄wGrout₄sGtowar₃sGlowTpow₄rG₄l₄₀trα₀alG₀ontrolGo₆Gma₇n₄tαzatαonGαnGoxα₃₄G
−₄t₄rostru₀tur₄sUG2018SG]aSGWcWYk[ 17

417 onablαn₇G|₄sαlα₄ntG—olta₇₄Tmontroll₄₃Gw₄|kwG–sαn₇GWrαt₄GkssαstG’₄₀−nαqu₄sUG2018SG 3

416 }αn₇l₄Gan₃G−₄t₄rostru₀tur₄Gmultα₆₄rroα₀Gt−αnG₆αlmsUG2018SG[baT]X[

415 ol₄₀trα₀allyGnrαv₄nG|₄v₄rsαbl₄Gwa₇n₄tα₀G|otatαonGαnGxanos₀al₄Gwultα₆₄rroα₀Gr₄t₄rostru₀tur₄sUG2018SG
XYSG_a_aT_aa_ 29

414 z₄rsp₄₀tαv₄dGwa₇n₄to₄l₄₀trα₀Gswαt₀−αn₇GαnGt−αnG₆αlmGmultα₆₄rroα₀G−₄t₄rostru₀tur₄sUG2018SGXYZSGY[WcWX 38

413 °TrayGs₀att₄rαn₇Gstu₃yGonGt−₄G₄l₄₀trα₀G₆α₄l₃Tαn₃u₀₄₃Gαnt₄r₆a₀αalGma₇n₄tα₀GanαsotropyGmo₃ulatαonGatG
mop₄lGVGw₇yGαnt₄r₆a₀₄sUG2018SGXbSGXYXYTXYXa 3

412 mo₄r₀αvαtyGwo₃ulatαonGαnGp₄TmuGzs₄u₃oTyr₃₄r₄₃GzorousG’−αnGpαlmsGmontroll₄₃GbyGanGkpplα₄₃G
—olta₇₄dGkG}ustaαnabl₄SGon₄r₇yTo₆₆α₀α₄ntGkpproa₀−GtoGwa₇n₄to₄l₄₀trα₀allyGnrαv₄nGwat₄rαalsUG2018SG]SGXbWW[cc 13

411 —olta₇₄G₀ontrolGo₆Gma₇n₄tαzatαonGswαt₀−αn₇Gan₃G₃ynamα₀sUG2018SGYaSGW_a]WY

410 on₄r₇yT₄₆₆α₀α₄ntGswαt₀−αn₇Go₆Gnanoma₇n₄tsG₆orG₀omputαn₇dGstraαntronα₀sGan₃Got−₄rGm₄t−o₃olo₇α₄sUG
2018SGYcSG[[YWWX 15

409 }α₇nα₆α₀antG}traαnTsn₃u₀₄₃GyrbαtalG|₄₀onstru₀tαonGan₃G}tron₇Gsnt₄r₆a₀αalGwa₇n₄tαsmGαnG
’αxαOxbPVp₄rroma₇n₄tVyxα₃₄Gr₄t₄rostru₀tur₄sGvαaGyxy₇₄nGwanαpulatαonUG2018SGYbSGXbWZZZ] 26

408 —olta₇₄Tmontroll₄₃Gwa₇n₄tα₀GknαsotropyGαnGp₄moVz₃Vw₇yGsyst₄mUGScientifictReportsSG2018SGbSGXWZ_Y 4.9 4

407 xanos₀al₄Gon₇αn₄₄rαn₇Go₆Gq₄Tbas₄₃Gnαlut₄₃Gwa₇n₄tα₀G}₄mα₀on₃u₀torsG₆orG|oomT’₄mp₄ratur₄G
}pαntronα₀sGkpplα₀atαonUG2018SG[WZT[Xc 0

406 o₆₆₄₀tGo₆Gol₄₀trα₀Gpα₄l₃GonGt−₄Gox₀−an₇₄T}tα₆₆n₄ssGmonstantGαnGaGmoXYp₄aYlX_GnαsκT}−ap₄₃G
xanoma₇n₄tG_]GnmGαnGnαam₄t₄rUG2018SGXWSG 7

405 ’−₄rmallyGsn₃u₀₄₃Gzr₄₀₄ssαonTyrbαtG’ransαtαonGo₆Gwa₇n₄tαzatαonGαnG—olta₇₄Tnrαv₄nGwa₇n₄tαzatαonG
}wαt₀−αn₇UG2018SGXWSG 16

404 var₇₄Gma₇n₄to₄l₄₀trα₀G₄₆₆₄₀tsGm₄₃αat₄₃GbyG₄l₄₀trα₀T₆α₄l₃T₃rαv₄nGnanos₀al₄Gp−as₄Gtrans₆ormatαonsGαnG
sputt₄r₄₃GOnanopartα₀ulat₄PGan₃G₄l₄₀tro₀−₄mα₀allyG₃₄alloy₄₃GOnanoporousPGp₄TmuG₆αlmsUG2018SGXWSGX[]aWTX[]ab 8
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403 ovaluatαonGo₆G₄l₄₀trα₀G₆α₄l₃G₄₆₆₄₀tGonGαnt₄r₆a₀₄Gma₇n₄tα₀Gprop₄rtα₄sGbyGpropa₇atαn₇GspαnGwav₄GαnG
ztVmoVw₇yGstru₀tur₄sUG2018SG]aSGWbWZWc 4

402 mompl₄m₄ntaryGlo₇α₀Gop₄ratαonGbas₄₃GonG₄l₄₀trα₀T₆α₄l₃G₀ontroll₄₃Gspαnâ��orbαtGtorqu₄sUG2018SGXSGZcbT[WZ 61

401 mompl₄m₄ntaryGlo₇α₀Gwαt−GaGspαnUG2018SGXSGZabTZac 8

400 ol₄₀trα₀G₆α₄l₃G₄₆₆₄₀tGonG₄x₀−an₇₄Gαnt₄ra₀tαonGαnGultrat−αnGmoG₆αlmsGwαt−Gαonα₀Glαquα₃sUG2018SGXXSGW_ZWWY 1

399 n₄sα₇nGo₆GaG—₄rtα₀alGmomposαt₄G’−αnGpαlmG}yst₄mGwαt−G–ltralowGv₄aκa₇₄G’oGYα₄l₃Gvar₇₄Gmonv₄rs₄G
wa₇n₄to₄l₄₀trα₀Go₆₆₄₀tUGACStAppliedtMaterialst&amp;tInterfacesSG2018SGXWSGXbYZaTXbY[] 9.5 20

398 vowGvolta₇₄Gαn₃u₀₄₃Gr₄v₄rsαbl₄Gma₇n₄to₄l₄₀trα₀G₀ouplαn₇GαnGp₄Zy[Gt−αnG₆αlmsG₆orGvolta₇₄Gtunabl₄G
spαntronα₀G₃₄vα₀₄sUG2018SG]SGccXTccc 18

397 wanαpulatαonGo₆Gt−₄Gma₇n₄toToptα₀alGprop₄rtα₄sGo₆GaGmoVmG−₄t₄rostru₀tur₄Gun₃₄rGanGapplα₄₃G
volta₇₄UG2018SGX[WSGXWTX_ 3

396 w|kwTonTpn}ysGsnt₄₇ratαondGkGlαtTm₄llGz₄rsp₄₀tαv₄UG2018SG 2

395 ol₄₀trα₀T₆α₄l₃Gtunαn₇Go₆Gma₇n₄tα₀GanαsotropyGαnGt−₄Gartα₆α₀αalGmultα₆₄rroα₀Gp₄Zy[Vzwxâ��z’G
−₄t₄rostru₀tur₄UG2018SG_SG]cYT]ca 5

394 montrollαn₇Gnzyalos−αnsκααTworαyaGsnt₄ra₀tαonGvαaGm−αralαtyGn₄p₄n₃₄ntGktomα₀Tvay₄rG}ta₀καn₇SG
snsulatorGmappαn₇Gan₃Gol₄₀trα₀Gpα₄l₃UGScientifictReportsSG2018SGbSGXYZ]_ 4.9 88

393 rop₆αonsGαnG₀−αralGma₇n₄tsUG2018SG]XSGZa][WX 34

392 wα₀ros₀opα₀Gorα₇αnGo₆G₄l₄₀trα₀T₆α₄l₃Tαn₃u₀₄₃Gmo₃ulatαonGo₆Gmurα₄Gt₄mp₄ratur₄GαnG₀obaltUG2018SGXXSGWaZWWY 7

391 var₇₄Gp₄rp₄n₃α₀ularGma₇n₄tα₀GanαsotropyGαnG₄pαtaxαalGp₄Vw₇klYy[OWWXPG−₄t₄rostru₀tur₄sUG2018SGXXSGW_ZWWb 12

390 knαsotropα₀GbulκGan₃GplanarGr₄αs₄nb₄r₇G₆₄rroma₇n₄tsGαnGunα₆ormSGarbαtrarαlyGorα₄nt₄₃Gma₇n₄tα₀G
₆α₄l₃sUGJournaltoftPhysicstCondensedtMatterSG2018SGZWSGYa]bWX 1.8 3

389 k₃₃r₄ssαn₇Gpaαlur₄Gan₃Gk₇αn₇Gn₄₇ra₃atαonGαnGw|kwVw₄|kwTonTpn}ysGsnt₄₇ratαonUG2019SG__SGYZcTY]W 6

388 m−αralGnomaαnGWallGsnγ₄₀torGnrαv₄nGbyG}pαnTyrbαtG’orqu₄sUG2019SGXcSG]cZWT]cZa 13

387 rα₇−G₆r₄qu₄n₀yGvolta₇₄Tαn₃u₀₄₃G₆₄rroma₇n₄tα₀Gr₄sonan₀₄GαnGma₇n₄tα₀Gtunn₄lGγun₀tαonsUG2019SGXX]SGWaY[WX 0

386 wappαn₇Gma₇n₄tαzatαonGstat₄sGαnGultrat−αnG₆αlmsGwαt−Gnzyalos−αnsκααâ��worαyaGαnt₄ra₀tαonUG2019SGYXSGWcZWYY 4
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385 snt₄r₆a₀₄Gmom₄ntG₃ynamα₀sGan₃GαtsG₀ontrαbutαonGtoGspαnTtrans₆₄rGtorqu₄Gswαt₀−αn₇Gpro₀₄ssGαnG
ma₇n₄tα₀Gtunn₄lGγun₀tαonsUG2019SGXWWSG 10

384 var₇₄Gnonvolatαl₄G₀ontrolGo₆Gαnt₄r₆a₀αalGma₇n₄tα₀GanαsotropyGαnGmoztGbyGaG₆₄rro₄l₄₀trα₀GZnyTbas₄₃G
tunn₄lαn₇Gbarrα₄rUG2019SGXWWSG 1

383 wa₇n₄toToptα₀alGlα₇−tGmo₃ulatαonGusαn₇Gt−₄G—mwkG₄₆₆₄₀tGαnGw₇yVmoâ��p₄Vq₃Vq₃â��p₄Glay₄rsUG2019SGcSGWZ]ZZ_ 1

382 ol₄₀trα₀G₆α₄l₃Ttaαlor₄₃G₇αantGtrans₆ormatαonGo₆Gma₇n₄tα₀GanαsotropyGan₃Gαnt₄r₆a₀αalGspαnG₀ouplαn₇GαnG
₄pαtaxαalG˛‡iTp₄[xVzbOw₇XVZxbYVZPWUa’αWUZyZOWXXPGmultα₆₄rroα₀G−₄t₄rostru₀tur₄sUG2019SGaSGb]ZaTb][] 7

381 ’₄mp₄ratur₄G₃₄p₄n₃₄n₀₄Go₆GspαnVorbαtalGma₇n₄tαzatαonGswαt₀−αn₇Gb₄−avαourGatGt−₄Gαnt₄r₆a₀₄GαnG
mop₄lVw₇yGan₃Gmop₄lV’aGmultαTlay₄r₄₃G₆αlmsUG2019SG_SGWc_XX[ 3

380 ovaluatαonGo₆G−α₇−₄rGor₃₄rGma₇n₄tα₀GanαsotropyGαnGaGp₄rp₄n₃α₀ularlyGma₇n₄tαz₄₃G₄pαtaxαalGultrat−αnG
p₄Glay₄rGan₃GαtsGapplα₄₃Gvolta₇₄G₃₄p₄n₃₄n₀₄UG2019SG]bSGWcWcW] 4

379 |₄vα₄wdG—olta₇₄Gαn₃u₀₄₃GstraαnG₀ontrolGo₆Gma₇n₄tαzatαondG₀omputαn₇Gan₃Got−₄rGapplα₀atαonsUG2019SG
YSGWZYWWX 3

378 |₄v₄rsαbl₄SGol₄₀trα₀Tpα₄l₃Gsn₃u₀₄₃Gwa₇n₄toTsonα₀GmontrolGo₆Gwa₇n₄tαsmGαnGw₄soporousGmobaltG
p₄rrαt₄G’−αnGpαlmsUGScientifictReportsSG2019SGcSGXWbW[ 4.9 14

377 —olta₇₄T₀ontroll₄₃Gma₇n₄tα₀GsκyrmαonsGαnGma₇n₄tα₀Gtunn₄lGγun₀tαonsUG2019SGXYSGWbZWWX 18

376 }pαnGαnγ₄₀tαonGan₃Gpumpαn₇G₇₄n₄rat₄₃GbyGaG₃αr₄₀tG₀urr₄ntG₆lowαn₇Gt−rou₇−GaGma₇n₄tα₀Gtunn₄lG
γun₀tαonUG2019SGccSG 4

375 wa₇n₄tα₀Gprop₄rtα₄sGo₆G₆₄rrαma₇n₄tα₀G’bVmop₄lVw₇yG₆αlmsUG2019SGXYSGWbZWWY 4

374 }tr₄n₇t−₄nGo₆Gma₇n₄tα₀GanαsotropyGo₆GkuVmoVkuGnanostru₀tur₄GbyGsur₆a₀₄GplasmonGr₄sonan₀₄UG
ScientifictReportsSG2019SGcSGb_ZW 4.9 1

373 xon₄quαlαbrαumGqr₄₄nâ��sGpun₀tαonGan₃GpαrstTzrαn₀αpl₄sGkpproa₀−GtoGwo₃₄lαn₇Go₆Gwultα₆₄rroα₀G’unn₄lG
tun₀tαonsUG2019SGXYSG

372 –ltralowTzow₄rGyrbαtalTmontroll₄₃Gwa₇n₄tαzatαonG}wαt₀−αn₇G–sαn₇GaGp₄rroma₇n₄tα₀Gyxα₃₄G
snt₄r₆a₀₄UG2019SGXYSG 0

371 on₇αn₄₄rαn₇Gwa₇n₄tα₀Gz−as₄sGαnG’woTnαm₄nsαonalGxonTvanG₃₄rGWaalsG’ransαtαonTw₄talGyxα₃₄sUG2019
SGXcSGaacZTabWW 26

370 zr₄₃α₀tαv₄Gwat₄rαalsGn₄sα₇nGo₆Gwa₇n₄tα₀G|an₃omTk₀₀₄ssGw₄moryGlas₄₃GonGxanos₀al₄Gktomα₀G
}tru₀tur₄Gan₃Gol₄m₄ntGnαstrαbutαonUG2019SGXcSGb_YXTb_Yc 9

369 }olα₃Tstat₄G₀apa₀αtorG₆orGvolta₇₄G₀ontrolGo₆Gma₇n₄tαsmG₆orm₄₃GonGaG₆l₄xαbl₄Gsubstrat₄UG2019SG]bSGXXbWWZ
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362 p₄rro₄l₄₀trα₀GmontrolGo₆Gwa₇n₄tαsmGαnG–ltrat−αnGr₆ymoztGvay₄rsUGACStAppliedtMaterialst&amp;t
InterfacesSG2019SGXXSGZ[Zb]TZ[ZcZ 9.5 6

361 —olta₇₄Tmontroll₄₃Gwa₇n₄to₄l₄₀trα₀Gw₄moryGlαtT₀₄llGn₄sα₇nGWαt−Gkssαst₄₃Glo₃yTbαasGαnGpnT}ysUG
2019SG

360 }αmultan₄ousG₄n−an₀₄m₄ntGo₆GspαnTtorqu₄G₃αo₃₄Gs₄nsαtαvαtyGan₃G₆r₄qu₄n₀yGbyGvolta₇₄G₀ontroll₄₃G
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351 Wα₇₇lαn₇GsκyrmαonGpropa₇atαonGun₃₄rGparam₄trα₀Gpumpαn₇UG2019SGccSG 21

350 ol₄₀trα₀G₆α₄l₃G₀ontrolGonGsαn₇l₄Gan₃G₃oubl₄GztVmoG−₄t₄rostru₀tur₄G₆orG₄n−an₀₄₃Gt−₄rmalGstabαlαtyUG
JournaltoftMagnetismtandtMagnetictMaterialsSG2019SG[cWSGX_][[b 2.8 3

(2019-2019)

41



349 }pαnTtrans₆₄rTtorqu₄Gma₇n₄tor₄sαstαv₄Gran₃omTa₀₀₄ssGm₄moryGO}’’Tw|kwPGt₄₀−nolo₇yUG2019SGYZaTYbX 7
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342 wa₇n₄tα₀GYnGmat₄rαalsGan₃G−₄t₄rostru₀tur₄sUGNaturetNanotechnologySG2019SGX[SG[WbT[Xc 28.7 571

341 morr₄₀tαonGo₆Gz−as₄GorrorsGαnGaG}pαnTWav₄G’ransmαssαonGvαn₄GbyGxona₃αabatα₀Gzaram₄trα₀Gzumpαn₇UG
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300 ol₄₀trα₀Tpα₄l₃GmontrolGo₆Gwa₇n₄tα₀Gyr₃₄rdGpromGp₄|−GtoG’opolo₇α₀alGkntα₆₄rroma₇n₄tα₀G}pαntronα₀sUG
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284 }−₄arTstraαnTαn₃u₀₄₃Gov₄rGcW´°GrotatαonGo₆Glo₀alGma₇n₄tαzatαonGαnGp₄mo}αlVzwxTz’GOWXXPGmultα₆₄rroα₀G
−₄t₄rostru₀tur₄sUG2020SGXccSG[c]T]WZ 0

283 }ynt−₄tα₀G₀−αralGma₇n₄tsGpromot₄₃GbyGt−₄Gnzyalos−αnsκααâ��worαyaGαnt₄ra₀tαonUG2020SGXXaSGXZW]WZ 8

282 —olta₇₄T₀ontroll₄₃Gma₇n₄tα₀GanαsotropyGαnGanGultrat−αnGnα₀κ₄lG₆αlmGstu₃α₄₃GbyGop₄ran₃oGxTrayG
ma₇n₄tα₀G₀αr₀ularG₃α₀−roαsmGsp₄₀tros₀opyUG2020SGXWYSG 1

281 —olta₇₄Tnrαv₄nGwa₇n₄tαzatαonG}wαt₀−αn₇Gmontroll₄₃GbyGwα₀rowav₄Gol₄₀trα₀Gpα₄l₃Gzumpαn₇UG2020SGYWSG_WXYT_WXa4

280 kGnualGwa₇n₄tα₀G’unn₄lGtun₀tαonTlas₄₃Gx₄uromorp−α₀Gn₄vα₀₄UG2020SGYSGYWWWX[Z 4

279
}traαnTmontrollabl₄Grα₇−Gmurα₄G’₄mp₄ratur₄SGvar₇₄G—all₄yGzolarαzatαonSGan₃Gwa₇n₄tα₀GmrystalG
knαsotropyGαnGaGYnGp₄rroma₇n₄tα₀GtanusG—}₄’₄Gwonolay₄rUGACStAppliedtMaterialst&amp;tInterfacesSG
2020SGXYSG]ZW_aT]ZWa]

9.5 21

278 q₄n₄ratαonGo₆G₀−ar₇₄G₀urr₄ntG₆romGma₇n₄tαzatαonGos₀αllatαonGvαaGt−₄Gαnv₄rs₄Go₆Gvolta₇₄T₀ontroll₄₃G
ma₇n₄tα₀GanαsotropyG₄₆₆₄₀tUG2020SG_SG₄ab₀Y_Xb 5
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277 ’unαn₇Gwa₇n₄tαsmGo₆Gw₄talGzorp−yrazαn₄Gwol₄₀ul₄sGbyGaGp₄rro₄l₄₀trα₀Gsn}₄Gwonolay₄rUGACStAppliedt
Materialst&amp;tInterfacesSG2020SGXYSGZc]_XTZc]__ 9.5 13

276 qαantGvolta₇₄T₀ontroll₄₃Gmo₃ulatαonGo₆GspαnGrallGnanoTos₀αllatorG₃ampαn₇UGNaturetCommunicationsSG
2020SGXXSG[WW_ 17.4 18

275 xα₀κ₄lG₆₄rrαt₄G₄mb₄₃₃₄₃Gpolyvαnylα₃₄n₄G₆luorα₃₄G₀omposαt₄Gbas₄₃G₆l₄xαbl₄Gma₇n₄toT₄l₄₀trα₀G
syst₄msUG2020SG[_SGY]baZTY]bbW 9

274 xanos₀al₄G|oomT’₄mp₄ratur₄Gwultαlay₄rG}κyrmαonα₀G}ynaps₄G₆orGn₄₄pG}pακαn₇Gx₄uralGx₄tworκsUG
2020SGX[SG 6

273 snt₄rplayGlαtwαs₄Gyp₄ratαonGαnGom₄r₇αn₇Gw|kwG₆orGo₆₆α₀α₄ntGsnTm₄moryGmomputαn₇UG2020SGYSGYbYTYc_ 4

272
on−an₀₄m₄ntGo₆Gmα₀rowav₄G₃₄t₄₀tαonGs₄nsαtαvαtyGαnGunTbαas₄₃Gp₄rp₄n₃α₀ularGma₇n₄tα₀Gtunn₄lG
γun₀tαonsGusαn₇Gvolta₇₄G₀ontroll₄₃Gma₇n₄tα₀GanαsotropyUGJournaltoftMagnetismtandtMagnetict
MaterialsSG2020SG]X]SGX_aZWX

2.8 2

271 sntro₃u₀tαonGtoGspαnGwav₄G₀omputαn₇UG2020SGXYbSGX_XXWX 72

270 vowTzow₄rG}wαt₀−αn₇Go₆Gwa₇n₄tαzatαonG–sαn₇Gon−an₀₄₃Gwa₇n₄tα₀GknαsotropyGwαt−Gkpplα₀atαonGo₆GaG
}−ortG—olta₇₄Gzuls₄UG2020SGX[SG 0

269 qαantGvolta₇₄Tαn₃u₀₄₃Gmo₃α₆α₀atαonGo₆Gma₇n₄tαsmGαnGmα₀ronTs₀al₄G₆₄rroma₇n₄tα₀Gm₄talsGbyG
−y₃ro₇₄nG₀−ar₇αn₇UGNaturetCommunicationsSG2020SGXXSG[b[c 17.4 12

268 yrbαtalT₃₄p₄n₃₄ntG₄l₄₀trα₀G₆α₄l₃G₄₆₆₄₀tGonGma₇n₄tαsmGαnGultrat−αnG₀obaltUG2020SGXWYSG 1

267 nynamα₀G}κyrmαonTw₄₃αat₄₃G}wαt₀−αn₇Go₆Gz₄rp₄n₃α₀ularGw’tsdGp₄asαbαlαtyGknalysαsGo₆G}₀alαn₇GtoGYWG
nmGWαt−G’−₄rmalGxoαs₄UG2020SG_aSGZbbZTZbbb 3

266 |as−baGo₆₆₄₀tGαnGpun₀tαonalG}pαntronα₀Gn₄vα₀₄sUG2020SGZYSG₄YWWYXXa 25

265 —olta₇₄Tmontroll₄₃Gn₄blo₀καn₇Go₆Gwa₇n₄tαzatαonG|₄v₄rsalGαnG’−αnGpαlmsGbyG’unabl₄GnomaαnGWallG
snt₄ra₀tαonsGan₃Gzαnnαn₇G}αt₄sUG2020SG_SGYWWW[W_ 11

264 —olta₇₄Tnrαv₄nGwa₇n₄tαzatαonG}wαt₀−αn₇GvαaGnαra₀Gwa₇n₄tα₀GknαsotropyGan₃G}pαnTyrbαtG’orqu₄GαnG
’opolo₇α₀alTsnsulatorTlas₄₃Gwa₇n₄tα₀Gr₄t₄rostru₀tur₄sUG2020SGX[SG 3

263 snTw₄moryGvo₇α₀Gyp₄ratαonsGan₃Gx₄uromorp−α₀Gmomputαn₇GαnGxonT—olatαl₄G|an₃omGk₀₀₄ssG
w₄moryUG2020SGXZSG 9

262 |₄v₄rsαbl₄G₀ontrolGo₆Gma₇n₄tαsmGαnGp₄|−Gt−αnG₆αlmsUGScientifictReportsSG2020SGXWSGXZcYZ 4.9 5

261 UG2020SGbSGXc[XW]TXc[X[_ 14

260 knatomyGo₆Gwa₇n₄tα₀GknαsotropyGan₃G—olta₇₄Tmontroll₄₃Gwa₇n₄tα₀GknαsotropyGαnGw₄talGyxα₃₄G
r₄t₄rostru₀tur₄G₆romGpαrstGzrαn₀αpl₄sUG2020SGXWSGXXXb
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259 }pαnT₇apl₄ssGs₄mα₀on₃u₀torsdGpun₃am₄ntalGan₃Gapplα₄₃Gasp₄₀tsUG2020SGXYbSGYYWcWY 11

258 wa₇n₄tor₄sαstαv₄G|an₃omGk₀₀₄ssGw₄morydGzr₄s₄ntGan₃Gputur₄UG2020SG_aSGX[WaTX[Xc 51

257 wo₃ulatαonGo₆Gwa₇n₄tαzatαonGzr₄₀₄ssαonG’raγ₄₀torα₄sGbyGz₄rp₄n₃α₀ularGwa₇n₄tα₀GknαsotropyGαnG
mop₄lG’−αnGpαlmsUG2020SG]_SGXT] 0

256 ol₄₀trα₀T₆α₄l₃G₀ontrolGo₆Gαnt₄r₆a₀αalGαnTplan₄Gma₇n₄tα₀GanαsotropyGαnGmop₄lVw₇yGγun₀tαonsUG2020SG
XWXSG 11

255 —olta₇₄Tmontroll₄₃Gkntα₆₄rroma₇n₄tαsmGαnGwa₇n₄tα₀G’unn₄lGtun₀tαonsUG2020SGXY[SGXbaaWX 6

254 rα₇−Gvolta₇₄T₀ontroll₄₃Gma₇n₄tα₀GanαsotropyGan₃Gαnt₄r₆a₀₄Gma₇n₄to₄l₄₀trα₀G₄₆₆₄₀tGαnGsputt₄r₄₃G
multαlay₄rsGann₄al₄₃GatG−α₇−Gt₄mp₄ratur₄sUG2020SG_ZSGX 3

253 wo₃ulatαn₇Gwultα₆₄rroα₀GmontrolGo₆Gwa₇n₄to₀rystallαn₄GknαsotropyG–sαn₇G]₃G’ransαtαonGw₄talG
mappαn₇Gvay₄rsUGACStAppliedtMaterialst&amp;tInterfacesSG2020SGXYSGY]ZbZTY]Zbc 9.5 5

252 }wαt₀−αn₇Go₆Gma₇n₄tαsmGvαaGmo₃α₆yαn₇Gp−as₄Gs−α₆tGo₆GquantumTw₄llGstat₄sGbyGtaαlorαn₇Gt−₄Gαnt₄r₆a₀₄G
₄l₄₀tronα₀Gstru₀tur₄UG2020SGXWXSG 1

251 –n₃₄rlay₄rGmat₄rαalG₃₄p₄n₃₄ntGsymm₄trα₀Gan₃Gasymm₄trα₀Gb₄−avαorGo₆Gvolta₇₄T₀ontroll₄₃G
ma₇n₄tα₀GanαsotropyGαnGmop₄lG₆αlmsUGJournaltoftPhysicstCondensedtMatterSG2020SGZYSG[X[WWY 1.8 0

250 —olta₇₄Tαn₃u₀₄₃Gma₇n₄tαzatαonGswαt₀−αn₇Gm₄t−o₃Gutαlαzαn₇G₃αpol₄G₀oupl₄₃Gma₇n₄tα₀Gtunn₄lG
γun₀tαonUGJournaltoftMagnetismtandtMagnetictMaterialsSG2020SG]XZSGX_aXW] 2.8 2

249 ol₄₀trα₀G₆α₄l₃G₄₆₆₄₀tGonGt−₄Gma₇n₄tα₀G₃omaαnGwallG₀r₄₄pGv₄lo₀αtyGαnGztVmoVz₃Gstru₀tur₄sGwαt−G
₃α₆₆₄r₄ntGmoGt−α₀κn₄ss₄sUG2020SGXX_SGWcY[W] 3

248 ol₄₀trα₀G₀ontrolGo₆Gma₇n₄tαzatαonGαnGanGamorp−ousGmoTp₄T’aTlTyG₆αlmGbyGr₄sαstαv₄Gswαt₀−αn₇UG2020SG
YYSGb_aYTb_ab 1

247 —olta₇₄Tnrαv₄nGwa₇n₄tαzatαonG}wαt₀−αn₇G–sαn₇Gsnv₄rs₄TlαasG}₀−₄m₄sUG2020SGXZSG 6

246 murr₄ntTsn₃u₀₄₃G}pαnTyrbαtG’orqu₄sG₆orG}pαntronα₀Gkpplα₀atαonsUG2020SGZYSG₄XcWaX[b 51

245 wo₃α₆α₀atαonsGo₆Gma₇n₄tα₀GanαsotropyGo₆Gp₄Zq₄’₄YGbyGt−₄G₄l₄₀trα₀G₆α₄l₃G₄₆₆₄₀tUG2020SGXX_SGWcY[W[ 11

244 pα₄l₃T₆r₄₄Gspαnâ��orbαtGtorqu₄Gp₄rp₄n₃α₀ularGma₇n₄tαzatαonGswαt₀−αn₇GαnGultrat−αnGnanostru₀tur₄sUG
2020SG_SG 12

243 on−an₀₄₃G₄l₄₀trα₀G₀ontrolGo₆Gma₇n₄tα₀GanαsotropyGvαaG−α₇−Gt−₄rmalGr₄sαstan₀₄G₀appαn₇Glay₄rsGαnG
ma₇n₄tα₀Gtunn₄lGγun₀tαonsUGJournaltoftPhysicstCondensedtMatterSG2020SGZYSGZb[WWX 1.8 6

242 wa₇n₄tα₀G’unn₄lGtun₀tαonGkpplα₀atαonsUG2019SGYWSG 11
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241 —olta₇₄T₀ontroll₄₃Gma₇n₄tα₀GanαsotropyGαnGanGultrat−αnGsrT₃op₄₃Gp₄Glay₄rGwαt−GaGmop₄Gt₄rmαnatαonG
lay₄rUG2020SGbSGWXXXWb 15

240 xonvolatαl₄Gp₄rro₄l₄₀trα₀Gpα₄l₃GmontrolGo₆Gt−₄GknomalousGrallGo₆₆₄₀tGαnGlαp₄yZV}r|uyZGlαlay₄rUG
2020SGXZSG 8

239 om₄r₇₄ntG₄l₄₀trα₀G₆α₄l₃G₀ontrolGo₆Gp−as₄Gtrans₆ormatαonGαnGoxα₃₄Gsup₄rlattα₀₄sUGNaturet
CommunicationsSG2020SGXXSGcWY 17.4 20

238 yrα₇αnGo₆Gt−₄G|₄sαstan₀₄Tkr₄aTzro₃u₀tGn₄p₄n₃₄n₀₄Go₆G}pαnT’rans₆₄rT’orqu₄G}wαt₀−αn₇GαnG
z₄rp₄n₃α₀ularGwa₇n₄tα₀G|an₃omTk₀₀₄ssGw₄moryGm₄llsUG2020SGXZSG 11

237 lα₃αr₄₀tαonalGswαt₀−αn₇Gassαst₄₃GbyGαnt₄rlay₄rG₄x₀−an₇₄G₀ouplαn₇GαnGasymm₄trα₀Gma₇n₄tα₀Gtunn₄lG
γun₀tαonsUG2020SGXWXSG 2

236 }αn₇l₄Ts−otG₃ynamα₀sGo₆GspαnTorbαtGtorqu₄Gan₃GspαnGtrans₆₄rGtorqu₄Gswαt₀−αn₇GαnGt−r₄₄Tt₄rmαnalG
ma₇n₄tα₀Gtunn₄lGγun₀tαonsUGNaturetNanotechnologySG2020SGX]SGXXXTXXa 28.7 78

235 wa₇n₄tα₀Gprop₄rtα₄sGo₆GmoG₆αlmGαnGztVmoVmrYyZVztGstru₀tur₄UG2020SGXWSGWX]X]Y 3

234 }αmulatαonsGonGt−₄Go₆₆₄₀tGo₆Gwa₇n₄tα₀GknαsotropyGonG}wαt₀−αn₇Go₆GanGoasyGmon₄Gwa₇n₄tαz₄₃Gpr₄₄G
vay₄rUG2020SG]_SGXT[ 0

233 ol₄₀trα₀G₆α₄l₃Gmo₃ulatαonGo₆G₄x₀−an₇₄GbαasGatGt−₄GmoVmoyxGαnt₄r₆a₀₄UG2020SGXWXSG 3

232 ’₄mp₄ratur₄G₃₄p₄n₃₄n₀₄Go₆G−α₇−₄rTor₃₄rGma₇n₄tα₀GanαsotropyG₀onstantsGan₃Gvolta₇₄T₀ontroll₄₃G
ma₇n₄tα₀GanαsotropyG₄₆₆₄₀tGαnGaGmrVp₄Vw₇yGγun₀tαonUG2020SG]cSGWXWcWX 3

231 o₆₆₄₀tGo₆Gtun₇st₄nG₃opαn₇GonGp₄rp₄n₃α₀ularGma₇n₄tα₀GanαsotropyGan₃GαtsGvolta₇₄G₄₆₆₄₀tGαnGsαn₇l₄G
₀rystalGp₄Vw₇yOWGWGXPGαnt₄r₆a₀₄sUGJournaltPhysicstD:tAppliedtPhysicsSG2020SG]ZSGXY[WWX 3 3

230 yrα₇αnGo₆Gt−₄Glar₇₄Gvolta₇₄T₀ontroll₄₃Gma₇n₄tα₀GanαsotropyGαnGaGmrVp₄Vw₇yGγun₀tαonGwαt−GanG
ultrat−αnGp₄Glay₄rdGpαrstTprαn₀αpl₄sGαnv₄stα₇atαonUG2020SGXWXSG 6

229 sonα₀Glαquα₃G₇atαn₇G₀ontrolGo₆Gma₇n₄tα₀GanαsotropyGαnGxαWUbXp₄WUXcGt−αnG₆αlmsUG2020SGYWSGbbZTbba 2

228 pastGwa₇n₄toTsonα₀G}wαt₀−αn₇Go₆Gsnt₄r₆a₀₄GknαsotropyG–sαn₇GYttrαaT}tabαlαz₄₃GZαr₀onαaGqat₄Gyxα₃₄UG
2020SGYWSGZ[Z]TZ[[X 25

227 n₄t₄rmαnαstα₀Gr₄v₄rsalGo₆Gsαn₇l₄Gma₇n₄tα₀Gvort₄xG₀αr₀ulatαonGbyGanG₄l₄₀trα₀G₆α₄l₃UG2020SG_]SGXY_WTXY_a 10

226 }tu₃yGo₆Gpr₄₀₄ssαonalGswαt₀−αn₇Gsp₄₄₃G₀ontrolGαnGvolta₇₄T₀ontroll₄₃Gp₄rp₄n₃α₀ularGma₇n₄tα₀Gtunn₄lG
γun₀tαonUG2020SGXWSGWZ]XYZ 2

225 qat₄T’unabl₄G}pαnGxorGyp₄ratαonGαnGaG}αlα₀onTlas₄₃Gn₄vα₀₄GatG|oomG’₄mp₄ratur₄UG2020SGXZSG 5

224 kG₆₄rroma₇n₄tα₀GsκyrmαonTbas₄₃G₃αo₃₄Gwαt−GaGvolta₇₄T₀ontroll₄₃Gpot₄ntαalGbarrα₄rUG2020SGXYSGc]WaTc]X_ 6
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223 ol₄₀trα₀G₆α₄l₃Gmo₃ulatαonGo₆Gma₇n₄tαsmGαnG₆₄rrαma₇n₄tα₀Gr₄usl₄rG−₄t₄rostru₀tur₄sUG2020SGXWXSG 11

222 |₄alαzatαonGo₆G}uT}₀−rα₄₆₆₄rTr₄₄₇₄rGstat₄sGbas₄₃GonGm₄tamat₄rαalsGo₆Gma₇n₄tα₀GsolαtonsUG2020SGXWXSG 4

221 montrollαn₇Gma₇n₄tαsmGbyGαnt₄r₆a₀₄G₄n₇αn₄₄rαn₇UG2020SGZ_XTZac 2

220 nynamα₀sGo₆Gr₄₀on₆α₇urabl₄Gartα₆α₀αalGspαnGα₀₄dG’owar₃Gma₇nonα₀G₆un₀tαonalGmat₄rαalsUG2020SGbSGW[WcXX 29

219 ol₄₀trα₀G₆α₄l₃G₀ontrolGo₆Gαnt₄r₆a₀αalGnzyalos−αnsκααTworαyaGαnt₄ra₀tαonGαnGztVmoVklyxGt−αnG₆αlmsUG
JournaltoftMagnetismtandtMagnetictMaterialsSG2021SG]YWSGX_aXYY 2.8 5

218 WnVYnGr₄t₄rostru₀tur₄sG—₄rtα₀alG}αn₇l₄Gol₄₀tronG’ransαstorUG2021SGZXSGYWWbY]] 5

217 qα₇antα₀Gmurr₄ntGmontrolGo₆Gmo₄r₀αv₄Gpα₄l₃Gan₃Gwa₇n₄tα₀Gw₄moryGlas₄₃GonGxanom₄t₄rT’−αnG
p₄rroma₇n₄tα₀GvanG₃₄rGWaalsGp₄Gq₄’₄UG2021SGZZSG₄YWW[XXW 16

216 ol₄₀trα₀Tzot₄ntαalTsn₃u₀₄₃Gmompl₄t₄GmontrolGo₆Gwa₇n₄tαzatαonGαnGwnZn}bGw₄tallα₀Gp₄rroma₇n₄tsUG
2021SGaSGYWWWacW 2

215 pullyT₀oupl₄₃GmomputatαonalGwo₃₄lαn₇Go₆Gt−₄Gnynamα₀G|₄spons₄Go₆GXTZGwultα₆₄rroα₀Gmomposαt₄G
}tru₀tur₄sUG2021SGXcXSGXW_Wb_ 7

214 oxtraGstora₇₄G₀apa₀αtyGαnGtransαtαonGm₄talGoxα₃₄Glαt−αumTαonGbatt₄rα₄sGr₄v₄al₄₃GbyGαnGsαtuG
ma₇n₄tom₄tryUG2021SGYWSGa_TbZ 197

213 ol₄₀trα₀Tpα₄l₃Tmontroll₄₃Gw|kwdGz−ysα₀sGan₃Gkpplα₀atαonsUG2021SGX[cTXaZ

212 z₄rp₄n₃α₀ularGma₇n₄tα₀GanαsotropyGan₃GαtsG₄l₄₀trα₀alG₀ontrolGαnGp₄xαlGultrat−αnG₆αlmsUG2021SGXXSGWX]X[Y

211 –ltra₆l₄xαbl₄Gan₃Gwall₄abl₄Gp₄Vla’αyZGwultα₆₄rroα₀Gr₄t₄rostru₀tur₄sG₆orGpun₀tαonalGn₄vα₀₄sUG2021SG
ZXSGYWWcZa_ 8

210 m−₄mα₀alGrout₄sGtoGma₇n₄tα₀Gnonvolatαl₄Gm₄moryG₃₄vα₀₄sUG2021SG__]T_aa 1

209 smpl₄m₄ntatαonGo₆G₀ompl₄t₄Glool₄anGlo₇α₀G₆un₀tαonsGαnGsαn₇l₄Gspαnâ��orbαtGtorqu₄G₃₄vα₀₄UG2021SGXXSGWX]W[] 3

208 |₄s₄rvoαrGmomputαn₇Gwαt−Gnαpol₄Tmoupl₄₃Gxanoma₇n₄tsUG2021SGZ_XTZa[ 1

207 |₄s₄rvoαrGmomputαn₇Glas₄₃GonG}pαntronα₀sG’₄₀−nolo₇yUG2021SGZZXTZ_W 0
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151 kpplα₀atαonGo₆Gwˆ¶ssbau₄rGsp₄₀tros₀opyGαnGma₇n₄tαsmUG2013SGXZT[] 2

150 rybrα₃Gp₄rroma₇n₄tα₀Vp₄rro₄l₄₀trα₀Gwat₄rαalsUG2016SGZ_]TZcb 1

149 xonvolatαl₄GmanαpulatαonGo₆G₄l₄₀tronα₀Gan₃G₆₄rroma₇n₄tα₀Gprop₄rtα₄sGo₆Gxαyâ��xαG₄pαtaxαalG₆αlmGbyG
₆₄rro₄l₄₀trα₀GpolarαzatαonG₀−ar₇₄UG2020SGXXaSGYZYcWX 1
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46 p₄rro₄l₄₀trα₀αtyG₀ontroll₄₃G₀−αralGspαnGt₄xtur₄sGan₃GanomalousGvall₄yGrallG₄₆₆₄₀tGαnGt−₄GtanusG
ma₇n₄tTbas₄₃Gmultα₆₄rroα₀G−₄t₄rostru₀tur₄UG2022SGcSGW[]WZW 1

45 nαstrαbutαonGo₆Gwrαt₄G₄rrorGrat₄Go₆GspαnTtrans₆₄rTtorqu₄Gma₇n₄tor₄αstαv₄Gran₃omGa₀₀₄ssGm₄moryG
₀aus₄₃GbyGaG₃αstrαbutαonGo₆Gγun₀tαonGparam₄t₄rsUG2022SGXaWWXY 0

44 kG₀omparatαv₄Gstu₃yGo₆G₄l₄₀tro₀−₄mα₀alGan₃G₄l₄₀trostatα₀G₃opαn₇Gmo₃ulatαonGo₆Gma₇n₄tαsmGαnG
p₄Zy[GvαaGultra₀apa₀αtorGstru₀tur₄UG2022SGZ[SG[]]bWY 0
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43 wa₇n₄tα₀GanαsotropyGαnGtwoTorbαtalGmo₃₄lsUG2022SGX_cccb 0

42 promGwα₀ro₄l₄₀tronα₀sGtoG}pαntronα₀sGan₃Gwa₇nonα₀sUG 0

41 ol₄₀trα₀G₆α₄l₃G₄₆₆₄₀tGonGsp₄₀tros₀opα₀G₇T₆a₀torGan₃Gma₇n₄tα₀GanαsotropyGαnGaGztVmoVw₇yGultrat−αnG
₆αlmUG 0

40 xonTp₄rαo₃α₀GαnputT₃rαv₄nGma₇n₄tαzatαonG₃ynamα₀sGαnGvolta₇₄T₀ontroll₄₃Gparam₄trα₀Gos₀αllatorUG2022
SGXaWWWc 0

39 –n₃₄rstan₃αn₇Gma₇n₄to₀rystallαn₄GanαsotropyGbas₄₃GonGorbαtalGan₃Gqua₃rupol₄Gmom₄ntsUG2022SGZ[SG[aZWWX 0

38 q₄n₄ratαonGan₃Groutαn₇Go₆Gnanos₀al₄G₃ropl₄tGsolαtonsGwαt−outG₀omp₄nsatαonGo₆Gma₇n₄tα₀G₃ampαn₇UG
2022SG_SG 0

37 ol₄₀trα₀alGwanαpulatαonGo₆Gyxy₇₄nGsonGwα₇ratαonsG₆orGt−₄G—olta₇₄Tmontroll₄₃Gk₃γustm₄ntGo₆G
wa₇n₄tα₀GknαsotropyGan₃Gyptαmαz₄₃G}κyrmαonGq₄n₄ratαonsUGYYWWaaW 0

36 }κyrmαonTbas₄₃Glo₇α₀G₇at₄sG₀ontroll₄₃GbyG₄l₄₀trα₀G₀urr₄ntsGαnGsynt−₄tα₀Gantα₆₄rroma₇n₄tUG 0

35 on−an₀αn₇Gvolta₇₄T₀ontroll₄₃Gma₇n₄tα₀GanαsotropyGαnGp₄bWlYWVw₇yVr₆yYGt−αnG₆αlmsGbyG₃α₄l₄₀trα₀G
₀onstantGmo₃ulatαonUG2022SG_SG 0

34 —olta₇₄T₀ontroll₄₃Gma₇n₄tα₀GanαsotropyG₄₆₆₄₀tGt−rou₇−GaGvαpVw₇yG−ybrα₃Gtunn₄lαn₇Gbarrα₄rUG2022SG
XYXSGXaY[WX 0

33 rα₇−G₆r₄qu₄n₀yG₀−ara₀t₄rαzatαonGo₆G}αKK_ZKKxKK_[KKG₃α₄l₄₀trα₀sG₆orGartα₆α₀αalGma₇n₄to₄l₄₀trα₀G
₃₄vα₀₄sUG 0

32 }pαntronα₀G}olutαonsG₆orGkpproxαmat₄Gmomputαn₇UG2022SGccTXXa 0

31 }pαnTorbαtGtorqu₄Gswαt₀−αn₇Go₆Gma₇n₄tα₀Gtunn₄lGγun₀tαonsG₆orGm₄moryGapplα₀atαonsUG2022SG 0

30 {uantumG₀ontrolGo₆GspαnGqubαtsGusαn₇Gnanoma₇n₄tsUG2022SG]SG 1

29 }α₇nα₆α₀antGsuppr₄ssαonGo₆GtwoTma₇nonGs₀att₄rαn₇GαnGultrat−αnGmoGbyG₀ontrollαn₇Gt−₄Gsur₆a₀₄G
ma₇n₄tα₀GanαsotropyGatGt−₄GmoVnonma₇n₄tGαnt₄r₆a₀₄sUG2022SGXW_SG 0

28 yrα₇αnGo₆G₄n−an₀₄₃Gαnt₄r₆a₀αalGp₄rp₄n₃α₀ularGma₇n₄tα₀GanαsotropyGαnGvαpTαns₄rt₄₃Gp₄Vw₇yGαnt₄r₆a₀₄UG
2022SGXW_SG 0

27 }ubTvoltGswαt₀−αn₇Go₆Gnanos₀al₄Gvolta₇₄T₀ontroll₄₃Gp₄rp₄n₃α₀ularGma₇n₄tα₀Gtunn₄lGγun₀tαonsUG2022SG
ZSG 1

26 }wαt₀−αn₇GaGwa₇n₄tα₀G}wαt₀−Gwαt−GanGol₄₀trα₀alGmurr₄ntGorG—olta₇₄UG2022SGX]TY] 0
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25 r₄avαlyGnamp₄₃Gzr₄₀₄ssαonalG}wαt₀−αn₇Gwαt−G—₄ryGvowGWrαt₄TorrorG|at₄GαnGollαptα₀alTmylαn₃₄rG
wa₇n₄tα₀G’unn₄lGtun₀tαonsUG2022SGXbSG 0

24 }pαnTyrbαtT’orqu₄G}wαt₀−αn₇Go₆Gp₄rrαma₇n₄tsGbyG’₄ra−₄rtzGol₄₀trα₀alGzuls₄sUG2022SGXbSG 1

23 montαnuousGmanαpulatαonGo₆Gma₇n₄tα₀GanαsotropyGαnGaGvanG₃₄rGWaalsG₆₄rroma₇n₄tGvαaG₄l₄₀trα₀alG
₇atαn₇UG 1

22 |₄₀₄ntG₃₄v₄lopm₄ntGo₆GoT₆α₄l₃G₀ontrolGo₆Gαnt₄r₆a₀αalGma₇n₄tαsmGαnGmultα₆₄rroα₀G−₄t₄rostru₀tur₄sUG 0

21 }pαnTwav₄Gstu₃yGo₆Gma₇n₄tα₀Gp₄rp₄n₃α₀ularGsur₆a₀₄GanαsotropyGαnGsαn₇l₄G₀rystallαn₄Gw₇yVp₄Vw₇yG
₆αlmsUG2022SG_SG 0

20 }pa₀₄Tm−ar₇₄GmontrolGo₆Gwa₇n₄tαsmGαnGp₄rroma₇n₄tα₀Gw₄talsdGmouplαn₇GqαantGwa₇nαtu₃₄Gan₃G
|obustGon₃uran₀₄UGYYWaZ]Z 1

19 —olta₇₄T₇at₄₃GspαnTorbαtGtorqu₄Gswαt₀−αn₇GαnGsrwnTbas₄₃Gp₄rp₄n₃α₀ularGma₇n₄tα₀Gtunn₄lGγun₀tαonsUG
2023SGXYYSGWXY[WY 0

18 on₇αn₄₄rαn₇GmoVw₇yGαnt₄r₆a₀₄Gwαt−G−₄avyGm₄talsG₆orGvolta₇₄T₀ontroll₄₃Gma₇n₄tα₀GanαsotropyG
₄₆₆₄₀tUG2023SGXYYSGWZY[WZ 0

17 }₄l₄₀tαv₄lyGmontroll₄₃Gp₄rroma₇n₄tsGbyGol₄₀trα₀Gpα₄l₃sGαnGvanG₃₄rGWaalsGp₄rroma₇n₄tα₀G
r₄t₄roγun₀tαonsUG 0

16 —olta₇₄G₀ontrolGo₆Gma₇n₄tα₀Gprop₄rtα₄sGαnGq₃xp₄XWWTxG₆αlmsGbyG−y₃ro₇₄nGmα₇ratαonUG2022SGXYXSGY_Y[WZ 0

15 wa₇n₄tαzatαonGswαt₀−αn₇Go₆GaGn₄arlyG₀omp₄nsat₄₃G₆₄rrαma₇n₄tGbyG₄n−an₀₄₃GspαnTorbαtGtorqu₄UG2023
SGXZSGW[]ZW[ 0

14 m−ara₀t₄rαstα₀Gtαm₄Go₆GtransαtαonG₆romGwrαt₄G₄rrorGtoGr₄t₄ntαonG₄rrorGαnGvolta₇₄T₀ontroll₄₃G
ma₇n₄tor₄sαstαv₄Gran₃omTa₀₀₄ssGm₄moryUG2023SG]aYSGXaW_Y[ 0

13 vowGma₇n₄tα₀G₃ampαn₇GαnGanGultrat−αnGmop₄lGlay₄rG₃₄posαt₄₃GonGaGZWWGmmG₃αam₄t₄rGwa₆₄rGatG
₀ryo₇₄nα₀Gt₄mp₄ratur₄UG2023SGX_SGWYZWWZ 0

12 }tron₇lyGmorr₄lat₄₃Gox₀αtonTwa₇n₄tαzatαonG}yst₄mG₆orGyptα₀alG}pαnGzumpαn₇GαnGmrlrGZGan₃GmrsGZGUUGYYWc]XZ 0

11 ol₄₀trα₀G₆α₄l₃GmanαpulatαonGo₆GspαnG₀−αralαtyGan₃GsκyrmαonG₃ynamα₀UG2023SGcSG 0

10 ol₄₀trα₀allyG₄x₀αt₄₃Gma₇n₄to₄lastα₀Gwav₄sGan₃Gma₇n₄toa₀oustα₀Gr₄sonan₀₄GαnG₆₄rroma₇n₄tα₀G₆αlmsG
wαt−Gvolta₇₄T₀ontroll₄₃Gma₇n₄tα₀GanαsotropyUG2023SGXWaSG 0

9 —olta₇₄T₀ontroll₄₃Gma₇n₄tα₀GanαsotropyGαnG−₄t₄rostru₀tur₄sGwαt−GaGtwoT₃αm₄nsαonalGma₇n₄tα₀G
mat₄rαalUG2023SGXWaSG 0

8 qαantGan₃Gxonvolatαl₄GmontrolGo₆Gox₀−an₇₄GlαasGαnGp₄GZGq₄’₄GYGVsrra₃αat₄₃Gp₄GZGq₄’₄GYGVw₇yG
r₄t₄rostru₀tur₄G’−rou₇−G–ltralowG—olta₇₄UGYYX[WWa 0
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7 p₄rroma₇n₄tα₀Gr₄sonan₀₄G₄x₀αt₄₃GbyGαnt₄r₆a₀αalGmα₀rowav₄G₄l₄₀trα₀G₆α₄l₃dGt−₄Grol₄Go₆G
₀urr₄ntTαn₃u₀₄₃Gtorqu₄sUG2023SGZ]SGYX[WWZ 0

6
o₆₆₄₀tGo₆Glas₄rTassαst₄₃G−₄atαn₇Gan₃Gann₄alαn₇GonGt−₄G₀rystalGstru₀tur₄Gan₃Gma₇n₄tα₀Gprop₄rtα₄sG
o₆OlαSGMlteαM₇tekMlteVαM₇tePp₄yMltesubM₇teZMlteVsubM₇teOMlteαM₇tekMlteVαM₇tegmaSG}rSGlaOalκalαn₄G₄art−G
m₄talPPGt−αnG₆αlmsUG2022SGZYSGX]TYX

0

5 on−an₀₄m₄ntGo₆Gspαnâ��orbαtGtorqu₄GαnGztVmoVr₆yxG−₄t₄rostru₀tur₄sGwαt−Gvolta₇₄T₀ontroll₄₃Goxy₇₄nG
αonGmα₇ratαonUG2023SGXYYSGXYY[WZ 0

4 murr₄ntT₃rαv₄nGma₇n₄tα₀GsκyrmαonG₃αo₃₄sG₀ontroll₄₃GbyGvolta₇₄G₇at₄sGαnGsynt−₄tα₀G
antα₆₄rroma₇n₄tsUG2023SGXYYSGX]Y[W[ 0

3 ol₄₀trα₀allyGmanαpulatαn₇Gma₇n₄tαzatαonGr₄v₄rsalGvαaG₄n₄r₇yGban₃G₄n₇αn₄₄rαn₇UG2023SG__SG 0

2 }tron₇Gsmpa₀tGo₆G–n₃₄rlay₄rsGonGt−₄G—olta₇₄Tmontroll₄₃Gwa₇n₄tα₀GknαsotropyGαnGsnt₄r₆a₀₄G
on₇αn₄₄r₄₃GmoVw₇yGtun₀tαonsGwαt−Gr₄avyGw₄talsUG 0

1
}ubstantαalGr₄₃u₀tαonGo₆Gwrαt₄T₄rrorGrat₄G₆orGvolta₇₄T₀ontroll₄₃Gma₇n₄tor₄sαstαv₄Gran₃omGa₀₀₄ssG
m₄moryGbyGαnTplan₄G₃₄ma₇n₄tαzαn₇G₆α₄l₃Gan₃Gvolta₇₄Tαn₃u₀₄₃Gn₄₇atαv₄GoutTo₆Tplan₄GanαsotropyG
₆α₄l₃UG2023SG]acSGXaWbW[

0
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