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Cell Type elsctr
Conventional iCeaCNaCCaCLaCzaCnaAAayAeLicZDaAtealcd 7
Primitive aCUaCtaCsaCEaCeaCUaCzaCh
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EXabyte.i0dAG47Ni; N6ZE
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7k 47daAACGaCTaCr aCnaCLaAsSiaAgetie YOIAUIA AAZAAC
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aASAASAAZAAFACZACHACSACHjaCzaChaAsH; e LReUzesTaC Sehie YOIAUZA; AAZAAC
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AA 3A§EAYeEdaAZACNEATIReeUANUAAZACNAASIATAANIA 3aAMAA  AAZAAC

30 Chapter 1. é3aEcZ6



Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

EXabyte.iodA6aCtaCsaCraEL
4CzaCraC0aCeaCGaCnaAosajleLlR
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Miller h aC§aCracCijeNGaTrhaAGaAd

Miller k 3C§aCracCijeNGaTikiAGaAd’

Miller 1 3C§aCracCijeNGaTHaAGIAd

Thickness in laysers 4CzaCraCUaA8a0ZaAT

Vacuum ratio clI§cl7zasd’ aAGamaaCAACNAL SaRL
Spercell dimension X | XaeUzaRSaASaCzaClaCUaAGAd’ SaAmAAT
Spercell dimension Y | Y2UziRSaA6aCzaCraCUaAGad 3aAmAAT
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EXabyte.iodA6aCtaCsaCraEL
EXabyte.i0dAGd7Ni; N6ZE
ctDaA£aRLaCRaAZaC¢aCGaCnaAosailelR

dASaASaAgaAAT‘EXabyte.io <https://exabyte.io/>*_ aAGz! §eCiaAGaAICombinatorial
SetaAlaAGctDAALARLACRIAZACACGACHI el ReUzesTaCSehie YOIAUZA; AAZAAC

aA;AAZALIACAIAGIA AMaterialsdAGSAECZGACSéAVeE.daAUIAASISAADIIjNaCaC£aCsaCSeLijaAUaA; AAZAAC

¢tDAALARLACRAAZACACGACHACSH el RaIAUIA§AADctR 2 Z iz gNeAaCSaCd aCsaCiaCijaCLaAUA§a; NaAAZANADVANCEI
SetaAmiCSéAy=EdaAUZA;AAZAAC
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1.2.2 aCraCijaCraCTaCmaCijajlJ=LR
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workflowaRm

&lsctr

Total Energy

aClaCmaCraCsaCijellLesU

Fixed-cell Relaxation

@gNéAd=ITACAl aNU

Variable-cell Relaxation

aCzaCrelJAéATaNU

Band Structure

dCRaCsaCL 2gNéAL

Band Structure - HSE

dCRaCsaCL 2gNéA#aAAHSE

Band Gap

aCRaCsaCracCsaceaCCaCu

Band Gap + DoS - HSE

Plasmon-Pole GW Band Structure + Band Gap

aCRaCsaCraCsaCeaCCaCUaAAckiaENarEazeaAAHSE

Plasmon-Pole£S:ijijaAAGWaAAdA6iCRaCsaCL 23N

Full Frequency GW Band Structure + Band Gap

GWiAAiAGiCRACsaCL 2gNéAxaA AGCRACsaCLaC63

Density of States

cLizENafEazeaAADOS

Band Structure + Density of States

aCRaCsaCL#gNéAdaADOS

Electronic Density Mesh

¢773mRATEAZedZs

Phonon Density of States

aCTaCraCOaCscriizENarEaze

Phonon Density of States + Dispersions

iCTaCraCOaCschixENafEdzeaAlal E2T¢

Zero Point Energy aCijaCmcCzaClaCmaCnaCoacij
Surface Energy ealéicaClaCmaCnaCsacij

Effective Screening Medium (ESM)

ESMzsTaAgaAG1¢CzellesU

Effective Screening Medium (ESM) Relax

ESMeasTayNaAgaAGegNEAd=IIAAT ANT

Nudged Elastic Band (NEB)

aRmaflciNeirRILc6UaAANEBRILcSU

ML: Train Model

el §ecramec£SaCaCGacCna IJeLR

aCraCijaCraCTaCmaCijaAdajlJLR

aASaASAAFAAFNIRGHaAgworkflowdCSi el RaIAZaC N2 Uzes TaCSct z:izNaAUIA GAZZAC

1.2.3 cAnayAaO§cREeiLcoU (QuantumESPRESSO)

2SnaCiaCEaCsaCuaCéaCnaAosesjaka

Exabyte.iodAncmasZaATaCNaAeaADaAEADERACIACEaCsaCaaCeaCnacSa;£¢TIaAZaCNaar ARLAARIAL AADAAcetie Y OaAUA/

ajlJeeLRaymaA6aCyaCgaCUaANaCLeSnaCiaCEaCsaCuaCeaCnacsSesiaka

aCyaCgaCUs; =l RiymaAnExabyte iodAncimisZaATaCNaAeaADIAEAD=SHaCIaCEaCsaCiaaCeaCnaCSes; akaaAZaCNaAGIAFIA
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

aC¢aCCaCUaCmacijaCLaAZaCNSiaCiaCEaCsaCaaCeaCnaAseCEAasaCSeimasZaAZaCNe T26icaANCR ; aCNaA; AAZAAC

o
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

workflowaRm elsctrt

Element aECet’'a

Approximation GGAZAALDAZAAOtheriANaCL éAy=L.d

Functional PBEiAAPBESOLAAAPW913AAOtheraANACL éAyel.dt
Method/Type PAWZAANCAAAUSZANACL éAy=Ld

Application Quntum ESPRESSOZAAVASPAANECL éAy=Ld

i NaALaAfaAASia0§:mRaA6aCOACHRaCHLImY 4dNAAS2SHaCIACEaCsaCiaCeaChracSacéaCCaCUacmacijaC L aAZaCNasr AR LA

aC¢aCCaCUaCmacijaCL aAUaA§2SiaCiaCEaCsaCaaCeaCnaANaCtaCzaCLaCnaCCaCaCzaAnes A aaATaCNaA AAZAAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

WorkflowiIJel R¢Tz6i¢aANGCL Exabyte.iod A ImacZaATaCNaAeaADaAEADaSHaCiaCEaCsaCuacCeaChnaCSes; akaaAZaC N2 Uz
aASAASAAgAAFAA ATotal EnergyaAsaCiaCijaCraCTaCmaCijaAnaAASi.pw-mt_fhi. UPFAAAACSe£ akaaAUaA GAZAAC
aA(AAZALIZCAAARIA ATotal EnergyaAsaCiaCijaCiaCTaCmacCijaCSaCsaCTaCijaAUaA;aAZaAC
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https://www.quantum-espresso.org/pseudopotentials/fhi-pp-from-abinit-web-site/si

Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

aCcaCCaCUaCmacijaCLaAZaCNaSiaCiaCEaCsaCuaCeaCnaaseCRaisaCSeimasZaAlan; aAZaACizk 4ZdaAFAA ALDAGAGzSHAC
density gpproximationaAmACSEAyet.daAUAA;AAZAAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

FunctionalﬁégpwﬁAﬁéflééZﬁAfJﬁA@ﬁAZéAé

SubtypeaCSncaAncimacZaAUaA;aAZaAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

v

Imi6ZaAUaA§ctCaCRaACNaATayNelYaAsc TzéicaARAAACEAA AUploadaClIaC£aCsaANaCL @ ShaCiaCEaCsaCaaCeaChracSaceac
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

v v

aCecaCCaCUaCmacijaCLaAnrel Rat.§3AZaCNaAIEA A= SHACIACEACsaCiaCeaCnaasaCtaCzaCLaCnacCaciaCzaAnes; sk aaATaCR

éAyetdaAZaCNEZZaA A2eNaCDAAZaARIAZACNIASACAGARGCEACHZY AASAAUAA; AAZaACTagsAARLDAAATAESaE.ZaAUA A/

LDA3AIaC£aCTizYaASaAUAA§workflowaARIAFACEACTAAG2DAARLDAAARalcd 2ATACNEA AGCaCgaC Us; e RAAGEZZAA R
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

eiLcoUaSmajluenae YO
Exabyte.iodyEaAgciniy AaO§cRERILc6UaC;aCTaCLQuantum ESPRESO(QE)aCSi;£aAcaA §llc6UaARIAd AADAAect 7izNaAUAA
aCLacCijacsaCnacCiaCmaCnaCoaCijaAseilcoU

aASAASAAFAAFQuantum ESPRESSO aCSi;£cTiaAUaAeaCLaCijaC£aCnaCiaCmaCnaCsacijaCSeilesUaeUzas TaCSetie YOIAUAA,

aCLaCijaC£aCnaCiaCmaCnaCsacijaaseilcsUaAnaAfaA AWorkFlowaAsaAiTotal
EnergydAlaCS¢TIaADaA aAZaAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

Create JobaANaCLaCyaCgaCUaCSi el RaIAUIA GAZZAC

aCyaCgaCUs; U=l ReT76icaANCR  aCNaA§aCL aA ARILc6UaAZaCNaCdaCEaCaCéaCnaCSéAy=t.daAUaA AAZaAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

efadAnSelect workflowaANaCL aCAaCeaCsaCmacijaCLaAUaA§aAITotal
EnergyaAlaCSéAyxEdaAUaA; aAZGAC

aCGaCTaCraCnaCLaANaAiTotal

EnergydAlaAnIAIEALAAeAADACNAAC ARLAARIATCIIACTEAAUAAcAARIAAIATIADIAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

v

dj£cTIAATACNaCNaDAaCiaCEaCsaCaaCeaCnanseCEaisaCSccze maAUaA §aCELAAAkeCzaCaaCCaCaaCea TraCSeimasZaCSeaNas
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

®lJAj; NaAd;£¢TIaAZaCNaCaCr aCeaCLelLeo Ul §aCSéAy et daAUH £¢TIAAZaCNACsaCea TrACSéAyeE.daAUFA  AAZAAC

“

AASAASIAZAAFAAAICEACGACHaANAIRAATAADAA§ACATjTaCsaCeéaCSi£c TIaAUaAeeILcsUaCSeaNaADaA AAZaAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

ifiamYaAUaA§aCL eILc6UaAZaCNaCyaCaCUaCSéAyet.daAUZA ARunaCIaCEACsaCS2LijaAUaA  AAZAAC

2llLcoUckiiesAGCScezemaAZaCNaASIAIAANAA gaAmAA AR c6UaG 74 ZaCDaCIaCmaCnaCsaCijaA6aRO=ich s AGCCoczeimaA
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

2llc6UaANciCizEaAZaCNaA ResultsaC£aCUaANCR  ACNaAAGCLaCIjaC£aChaClaCmaCnaCsaCijeml aCScézemanZaCNaASaAA.
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

egNéAazlJAéAraNU

aASAASAAZAAFQuantum ESPRESSO aCSi;£cTIaAUA e ijimRAGZe TFAAM L @Zt AAZAAZ3AGIAACIR2ZGAEESCIAAGA0§mR )1

aA(AAZALIACATARIAA
aijamRaelJAéAraNUeiLcoU

AASAASAAZAAFQuantum ESPRESSO aCS#;£cTIaAUA e ijimR 46522 TrAALACLAAsctReZGAEESCIaAGa0 §amR i jmc; 5ACS @ IJAEAL §

xiijimRA6Z2 TraAG=ITASAl ANUaCCeaNaAEIA §2CAGA AWorkFlowaASaAlVariable-cell
RelaxationaAlaCSi;£aADaA;AAZAAC
2Gtal EaAEWorkFlowa ANACL &I ¢DaaCScc7emaAUaA; aAZaAC

aAlJVariable-cell RelaxationdAlaANaAADaAC ARLAARIAFAAAICaaCNaCEACijaAGBankaAGS-
WorkFlowaANaCL =L Aa; UaAUaA GAZAAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

ed et caANaCL aAiVariaAlaAlaBsat.ZaAUaA  AAZaAC

Exabytecd ; AAN¢TIzDRaAUZA§AAI Variable-cell RelaxationaAlaCSCopyaAUaA;aAZaAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

aCsaCTacCijaAZaCNaAlGIALEaASWorkFlowaAni£iimY aATaCNaA; AAZAACIASACNAA Gz dijimR e IJAEAT ANUaAGILcSUIANEA,

2

Create JobaANaCLaCyaCgaCUaCSi el RaIAUIA GAZZAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

aCyaCpaCUs; Ul ReTzéicaANCR  aCNaA§ACL A ARILc6UaAZaCNACAACEACHCcaChaCSéAyek.daAUaA; AAZAAC

aCaaCEaCtaCéaCraANaCLellcsUaAZaCNaCeaCGaChraCSeAyet.daAUaA; AAZAAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

éAyeLdaAUA§aCcaCGaChaANRalcd 7aATACNEA AAZAAC

@iaiAnSelect workflowaANaCLaCAaCeaCsaCmacCijaCLaAUaA§aA I Variable-cell
RelaxationéAiiCSéAYELdﬁAUﬁA(, aAZaAC

1.2. cnnayAad§cREeiLcoUGUIaAIaCraCraceaCLeilcoU 63



Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

v

dj£cTIAATACNaCNaDAaCiaCEaCsaCaaCeaCnanseCEaisaCSccze maAUaA §aCELAAAkeCzaCaaCCaCaaCea TraCSeimasZaCSeaNas
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

®lJAj; NaAd;£¢TIaAZaCNaCaCr aCeaCLelLeo Ul §aCSéAy et daAUH £¢TIAAZaCNACsaCea TrACSéAyeE.daAUFA  AAZAAC

“

AASAASIAZAAFAAAICEACGACHaANAIRAATAADAA§ACATjTaCsaCeéaCSi£c TIaAUaAeeILcsUaCSeaNaADaA AAZaAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

ifiamYaAUaA§aCL eILc6UaAZaCNaCyaCaCUaCSéAyet.daAUZA ARunaCIaCEACsaCS2LijaAUaA  AAZAAC

2llLcoUckiiesAGCScezemaAZaCNaASIAIAANAA gaAmAA AR c6UaG 74 ZaCDaCIaCmaCnaCsaCijaA6aRO=ich s AGCCoczeimaA
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

2IL¢6UaANctCi7EAAZaCNaAIResultsaC£aCUaANCR  ACNAAA=ITASAT iNUIAUAA §ijamR 4622 TraASeCEAdscml aCScé 7o maA .
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

cLiiz=ENarEaze
aASAASAAZAAFQuantum ESPRESSO aCS#;£¢TiaAUaAeck iz ENafEa7eDOSAAGILc6Uz UzesTAIANIAD 3ADAAeehize YOIAUAA 4.

aCdaCEaCtaCéaCraCSéAyetdaAUaA AAZaACiH7E4ZdaAACGACTaCT aChaCLaasSiaCS¢TiaADaA aAZaAC

DOSaAGLcsUaARIAFIA AWorkFlowaAGaAIDensity of StatesaAlaCS¢TiaADaA;aAZAAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

DOSelLcsUaAREE e ATALetAGCNAAN MGG ZAATACNAAeAADAA IAZAAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

k¢CzaAGeIma6ZaCSad LaALACNaar ARLAARGAFAAAAAIIMPORTANT
SETTINGSAAIaAkeridiANaCL eaNaAtaADEA;AAZAAC

®lJAj; NaAfd;£¢TIaAZaCNaCiaCraCeaCLelleo Ul §aCSéAy et daAUH  £¢TIAAZaCNACsaCea TrACSéAyeE.daAUFA  AAZAAC

70 Chapter 1. é3aEcZ6



Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

2IL¢sUaANctCizEAAZaCNaAIResultsaC£aCUaANCR  aCNaAAICLACIjaC£aChacCiaCmacnaCsaCijoml aCScc7emanZaCNaASaAla

DOSaAGRILc6UctRedlIaAfAAADensity of StatesaAGECIALEAARRalcd 2AATACNEA  AAZAAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

PDOSACCaRN=ZCaARILcsUFATACNACNZA§AICATAAGRDAOSamRAATAAEARReNACNAASIAIZANIAFaAAmEA; IAZAAC
2alcd’ 7aA6ON/OFFaAfaCHaCT aCTaymaAGAECet 13ALACLAAsTotalaCSaCraCtaCCaCiaAZaCNaASaAIaAgaA ZaAmAA  AAZAAC
EXabyte.iodA6aCtaCsaCraEL

EXabyte.i0dAG47Ni; N6ZE

aCRaCsaClaegNéAa

4ASAASAAFAAFQuantum ESPRESSO aCSi;£cTIaAUaAeaCRACsACL 2 gNeAsaAGRILcsUaARIAd aADIAce e YOIAUIA AAZAAC
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https://exabyte.io/
http://www.engineering-eye.com/EXABYTE/case/

Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

aCdaCEaCtaCéaCraCSéAyetdaAUaA; AAZaACa7E4ZdaAACGACTaCr aCraCLaAsSiaCScTiaADaA; AAZAAC

ACRACsaCL 2gNéAdaAGRILc6UaARIATAA AWorkFlowdAGAAIBand StructureAAlaCS¢TIaADAA; 4AZaAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

aCRaCsaCL 2gNéAdaAGRILcsUaAREE e Ad ARt AGCNIANCmAGZaATACNEIAcAADAA  AAZAAC

74 Chapter 1. é3aEcZ6



Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

keC7aCSaCzaARaAd AADAIAcIAAA AL GIANTcZDaARIMAGZAATACNAAeaADAA; AAZZACACCAAUkeCzaCSALEEZd aAUAA SAADA

®lJAj; NaAGd;£¢TIaAZaCNaCaCraCeaCLelLeo Ul §aCSéAy et daAUH  £¢TIAAZaCNACsaCea TrACSéAyeE.daAUFA  AAZAAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

2IL¢sUaANctCizEAAZaCNaAIResultsaC£aCUaANCR  aCNaAAICLACIjaC£aChacCiaCmacnaCsaCijoml aCScc7emanZaCNaASaAla

ACRACsaCL 2gNéAFaAGRILcoUctRedlJaAfAAABand Struc-
turedaAGECIALEaAfRRlcd ZzAATACNEA AAZaACeNaid 3aAUIA§AADAAIEASACmACSaCdaCeaCzaA 361 Y a§§6AyeL.daAZaCNaATeN
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

EXabyte.iodA6aCtaCsaCraEL
EXabyte.i0dAG47Ni; N6ZE

ckii=ENarEaze & aCRaCsaClagNeAa
aASAASAAZAAFQuantum ESPRESSO aCSi;£¢TIaAUaAeaAADOSAAIGCRACsACL 2gNéAdaAGRILcsUaCSiijSaAd aA6aCyaCgaCUa.

aCdaCEaCtaCéaCraCSéAyetdaAUaA AAZaACiH7E47daAACGACTaCT aChaCLaassSiaCS¢TiaADaA; aAZaAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

DOSaAIACRACsaCL 2gNéAnaAGRILcoUaARIATAA AWorkFlowaABaAIBand Structure + Density of
StatesaAlaCS¢TIaADAA;GAZZAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

ACRACsaCL agNéAdaAGRILcoUaAREE e AdATRtAGCNIAN M35 ZaATACNEAeaAADAA  AAZAAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

scfiASkeCzeTraCDaA Ak¢CzaCSaCzaAADOSaASkeCze THAIAL AA G Ima6ZaAFGIANT¢ZDAA WA ZAATACNAA  AAZAANIAAS
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

1.2
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

®lJA3; NaAGd;£¢TIaAZaCNaCaCraCeaCLelLeo Ul §aCSéAy et daAUH  £¢TIAAZACNACsaCea TrACSéAyeE.daAUFA  AAZAAC

2llc6UaANciCizEaAZaCNaA ResultsaC£aCUaANCR  ACNaAAGCLACHjaC£aChaClaCmaCnaCsaCijeml aCScézemanZaCNaASaAA.

ACRACsaCL 2gNéAFaAGRILcsUctRedlJaAfAAABand StructuredASéCIALEAARRalcd ZAATACNAA AAZAAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

v~ v

aCRaCsaCLacsaCeaCCaCUaAtaAl 1AGeCEansaCCoczemaAZaCNaASIAIAANGAZAARIA GIAZGAC

DOSaAGRILc6UctRedlIaAfAAADensity of StatesaAGECIALEAARRalcd 2AATACNEA  AAZAAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

EXabyte.iodA6aCtaCsaCraEL
EXabyte.i0dAGd7Ni; N6ZE

aCtacraCcOacCseilcoU

eéaiéi¢acCiaCmaCnaCoacijaAseilcoU

aASAASAAZAAFQuantum ESPRESSO aCSi;£¢TIaAUaAeéGSasdaAsRaléicelLesUaARIAd ADAAce 2 YOaAUIA  AAZAAC

AASAASIAZAAFAAAEGS AuaAsealéicaCiaCmaCnaCsacijaCScoUaGzaAlan; aAZaAC

aA AAZALIACAFARIA AcaléicaClaCmaCraCsacijaCSellesUaAUaA§aADeR2ZGaCcaCGaChaAsaCeaCNaC

laAAAuaAGcReZiaCiaCmaCracsacijaCScoUaGzaAlan; aAZaAC

v

al

CLaCzaCnraAsacCiac
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https://exabyte.io/
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

®nadAnaAAizzeDRaAGcIR2Zi61¢aARIAUIA§aCzaCT aCUaCaCGaChac S e LRaAUIA AAZaAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

86

Chapter 1. éa

EcZ6



Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

i lJeLRaAUAA§3CZaCT aCUaCcaCGaCnaCSéAyeEdaAUaA AaléicaClaCmaCnaCsaCijaCScsUaGzaAZaCNaCyaCgaCUacSa el

6GSasdaralsicaCiaCmaCnaCsacCijaAraA AWorkFlowaAsaAiSurface EnergyaAlaCS¢TiaADaA;dIAZaAC

v

aCaCCaCLaCtaCTaALaCLaAskeCreTiaARTNRI Y aAGEAZACLAAFIAZAACIASIASIAFAAFAA Ak¢CZe TrAAL1jS AUITHS AUTHSaA
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

2aléicaClaCmaCnaCsaCijeilesUaAnicEee AdAletAGCNIANImAGZAATACNIAedADIA GAZAAC

2lJA4; NaAni;£cTIaAZaCNaCaCraCeaCLelles Uzl §aCSéAyeb.daAUH £¢TIAAZaCNACsaCéaTiaCSéA et.daAUaA;GIAZaAC
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Exabyte.ioajgcTiaCdaCNaCeaCéaCn, Release 1.0

2IL¢6UaANCtCizEaAZaCNaAIResultsaC£aCUaANCR  aCNZAAGCLACIjaC£aChaCiaCmaCnaCoaCijeml aCScczemaAZaCNaASaALL

2aléicaClaCmaCnaCsaCijaAcaAd aAfaA ASurface EnergyaAGéCIALEaARRalcd 7aATACNAA; AAZAAC
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aCdaCEaCtaCcaCnaCSéAyetdaAUaA AAZaACHzEAZdaAACGACTACT aChaCLaAGSiaCScTiaADaA GAZAAC

é7z5mRetY é7z26Uce TraAGeILcsUaARIATAA AWorkFlowaAsaAlelectronic_dielectric_function(QE6.3)aA1aCS¢TiaADaA;aAZaAC
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AASAASAAZAAFACGACTACT aChraCLaAgi £c TIARC;aADojoeSHACIACEaCsaCaaCeaChacSa £cTiaAUaA AAZAAC

pw_calcsaCTaCmaCijaAsaAiPseudopotentialaiA1aAGSiaO§amRaA6aCUaCHAC AaCeaCsaCaaCNaCeaCijaANaCL AAISi_pbe_dojo-
oncv_0.4.upfAAIaCSEéAyaE.daAUAA; AAZAAC
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(DojoxSnaCiaCEaCsaCaaCeaChiazéad UaAsaCOaChaCaiciamY adN2SnaCiaCEaCsaCaaCeaCnaCSij£cTiaAZaCNaar ARLAAfeSHia(

aA;AASAAA=ITiWorkFlowaAgaAfetY éZ2éUcaTraAGILc6UctRedIaCSaR e UaNUaAUAA  AAZaANIA Ataled 7aAZaCNaCIaCma

WorkFlowaANaCL mk_graphaGSplot_graphaCSéAy=tdaAUaAA¢TzéI¢aTNaAGaEEaE.Z6CIALEAAGEmindaALACLAASEmaxaAnzalcd
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2IL¢oUaANctCiazEaAZaCNAATFILESaC£aCUaANCR ; aCNaA Ad78ayNaAGACTaCaaCd aCriaANaG 74t ZaATaCNaA  AAZAAC

4CTaCaaCdaCnaRm | émaYO

eps_data.csv e1Yé726Uée TraGzak.ZaCTaCaaCd aCn(csva;¢aijR)
eps_real.png etYé776UéxTras$éClaA6aZsaCTaCaaCd aCh
eps_imag.png etYéZ76UéxTreZZéClaA6aZsaCTaCaaCd aCh
eps_reflectivity.png 4RmarDcOGAAG3ZsaCTaCaaCd aCh
dielectric_constant.out élYéZigéGéA(’Séng(ﬁfJQLREEGIJ

§753CTaCaaCd aCracSacCraCtaCCaCiaaZaCNaAletY é27¢ Uce TraALaCLaAsaRmarDcOGaAGACHACT aCTaANAR e UaNUaATaCN:
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aCzetY¢Z2c0Gas§6Cl

aCzetY622¢0Ge776CI

aCzaRmarDcOG

EXabyte.iodA6aCtaCsaCraEL
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aASaASAAFaAFQuantum Espresso aCSi; £¢TIaAUZAcALEimRaAGaR yaROaCzaCZaCiaCLaCraCSellcsUaAZaC Nz UzesTaARIAd 4

sl EsmRaAGelLcsUaCcaCGaChaAfExabyte.iodAléAceR7aRCiaAIRLEmR A T2 LRAC;aCTaCL
aAOMI-nanosysaAR aCS¢TiaADaAgd; JeLRAAUIA;GAZIAC

MI-
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AL EamRaA6aRyaROaCzaCZaCaCLaCnaAsILesUaARIAIAA AWorkFlowdAGaAlabsorption_spectrum_for_molecule(QE6.3)aAiaCS:
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2llc6UaANctCizEaAZaCNAAIFILESAC£aCUaANCR  aCNaA Aiz&iNaA6aCTaCaaCd aCraANaGzak ZaATaCNaA; AAZaAC

aCTaCaaCdaCnaRm | emaeYO

spectrum.csv 4RyaR0aCzaCZaCraCLaCnaGzak.ZaCTaCaaCd aCnh(csva;¢aijR)
spectrum_eV.png 4RyaROaCzaCzaCiaCLaCh(eVimYijm)aAsaZsaCTaCaaCd aCi
spectrum_nm.png 4RyaROaCzaCZaCiaCLaCA(nmamY ijm)aAG4ZsaCTaCaaCd aCh
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§75aCTaCaaCd aCracSacCraCtaCCacianZaCNaAlaRyaROaCzaCzaCiaCLaCnaAsaCraCTr aCTaANaR e UaNUIATACNEA AAZaAC

EXabyte.iodA6aCtaCsaCraEL
EXabyte.i0dAG47Ni; N6ZE
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IR4AARamanaCzaCzaCraCiaCnaAseilcoU
aASaASAAFaAFQuantum Espresso aCSi;£¢TIaAUaAeIRGA ARamanaCzaCZaCraCLaChaCSellLesUaAZaC N2 UzesTAARIAD AADAA

elL¢sUaCcaCGaChraARIALSIO, (stishovite)aCS¢TIaADaAee e Y OaAUZA  AAZaACImport
Materials¢TzéI¢aAgcL I estaRm-
Si02aCSed et ¢AAZACNAASAAIAA SctR e ZiegNeASACSiEEe L NaAZACNIASIAIAANAA gaAMAA ; AAZAAC
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IRGAARamanaCzaCZaCraCLaCnaAseilcsUaAnraAfaA AWorkFlowaAGAAIIR-
Raman_spectrumaAIaCScTIaADAA;AAZAAC

IRGAARamanaCzaCZaCraCLaCnaAseilcsUaAnafEee AdALetAGCNIANImAGZAATACNAAcIADAA AAZAAC
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keCzeTraCDaCraCCaCLaCtaC TaCiaCmaCraCsaCijaAd aAAT AARGINTcZDaAR ImAGZaATACNAAeAADAA ; AAZaANIAAGEEee
relax(zdijimR46Z2 TIAAIAEESClazg217aA6aRN2ZCalJASAT aNU)aARAd L eZt 1AUZAedARIAGATAADIAC
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v

FHI-PP2SnaCiaCEaCsaCaaCeaCi

6UaAfzd @RZ¢ZyéUcaCiaCEaCsaCaaCeaCraARLDAACSaA A= SnaCiaCEaCsaCaaCeaChaAnac
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fiz
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WorkflowaANaCL eSiiaClaCEaCsaCiiaCeaCnaCSes ata aCSaRCeACaARIMAGZaCSeaNaADIA;GAZAAC

®lJA3; NaAGhd; £cTIaAZaCNaCaCr aCeaCLelLeo Ul §aCSéA e daAUH  £¢TIAAZACNACsaCea TrACSéAyeEdaAUFA  AAZAAC

2IL¢6UaANCtCizEaAZaCNAATFILESAC£aCUaANCR ; aCNaA Az8:yNaAGAC TaCaaCd aCraANaG2ak.ZaATaCNaA AAZAAC
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aCTaCaaCdaCnaRm | etaeYO

spectra_data.csv 4CzaCZaCraCLaCAaG7aE.ZaCTaCaaCd aCri(csva;jCaijR)
IR_spectrum.png IRaC7zaC7aCiaCLaCnaAGaZsaCTaCaaCd aCh
Raman_spectrum.png RamanaCzaCZaCraCLaCnaA6aZsaCTaCaaCd aCh
spectrum_peak.dat 4RyAROACTACijaCiaA6eCEA4s4GZak.Z

dynmat.axsf a§ze7UeNraNTegledR¢tRedl)(XcrysdendAgaRreeUaNUaReC))

§75aCTaCaaCd aCnraCSacraCtaCCaCiaAZaCNaAlaRDaCzaC7aCiaCLaCnaAsaCiaCraC TaANaRreeUaNUaATaCNaA  AAZAAC
aCzIRaCzaCzaCraCLaCh

aCzRamanaCzaCZacCiaClLacCh
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guZaADaAeaAAchrsdenaCSngaADaA¢a§imiUEﬁN AN TaCSaRregUaN UaAZaCNzEUzze§TaCSelnaEYOaAUaAb aAZaACRemote
DesctopaCSe;uaNTaAUaAAApphcatlonsaGSOtheraANaCL’ XcrysdenaCSeAyaﬂ:LdaAUaAb aAZaAC
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FileﬁGSOpen Structureﬁé§0pen AXSF(Animation XCrySDen Structure File)ﬁA(SéﬁEﬁAﬁéAyaeLdﬁAﬁﬁAAFile
Browsera ANACL el'$a; SaAGelL¢6UaCGaCeaCnaCraCLaCtaAy¢gzaNTaAUdA Adynmat.axsfaCTaCaaCd’ aCRaCSéAyet.daAUaA¢OK

dynmat.axsfﬁéﬁéﬁNﬁARéAiﬁAAﬁé qaCd ﬁé§gTZéiéﬁAﬁggﬁ&Zﬁze gNéAéﬁANéafgd’ 25AT§CN§A(; ﬁAZﬁAéé§iasiﬁaeNféNIﬁé§éafgd’ Vi
SettingsiCLaCELength Factor(aCZaCfaCLaCnéTa)aCDVector thickness
factor(aCZaCraCLaChaAsad’ taAT)aCSetfe Tt aAUUpdatedCIJaC£aCsaCSaCraCtaCCaCraAUaA aAZAAC
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Animation Control Center(ModifyaGSAnimation
Controls)dAd¢§camraClIaC£aCsaCSaCraCtaCCaCiaAUaAegd A ACurrent Slide’ﬁCSspec— .
trum_peak.datiymaAGegcedRaIAUAA§AADACTACijaCraAbmodec TIaRGaAneIma6ZaAUAA ; AAZAACACaCd ACs¢ TzEICARSAAL AAGES

EXabyte.iodA6aCtaCsaCraEL
EXabyte.i0dAG47Ni; N6ZE

1.2.4 cnnayAaO§cREeiLcoU (VASP)
eiLcoUaSmajlJenae YO

Exabyte.iodyEaAgchniy AaO§cRERILc6UaC;aCTaCLVASPaAGRIL¢EU=Smi; JaARIAT AADAAect 2izNaAUAA; AAZAAC
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1.3 ad’0éCiGUIéAc=R2

aASAASaAFAAFAAA#ZUcd jaAASGUIAALACLAAsAd UCIGUIaAGH  £¢TIaARGAD AADAAee 2 YOaCSeaNaADaA; IAZAAC

1.3.1 adUéCiGUlayAeeg

djJeLRiym

1.4 aCdaCEaClaCéaCnaCd'aCsaCTaCraCdaCEacCéaCCacCraCz(MI)aAiaAUaAea
aASAASAAZAAFAAAICAACEACHCcaCRaCd aCsaCTaCr aCdaCEaceaCCaCiaCz(MN)aAlaAUaAeaAGH; £aAD=UzaCSetna YOaCSeaN
1.4.1 aCdaCEaCtaCéaCnaCdaCsaCTacraCdaCEaceaCCaCraCz(MaAiaAUaAeaASa;£aADaz
il Rijm

1.5 aCzaC§aCracCijaCEaCmaCzaCL

aCzaC§aCLacCijaCEaCmaCzaCLliayAcegaAAs el Riyjm

1.5.1 aCzaC§aCLaCijaCEaCmaCzaCL

djlJeLRiyjm

1.6 aAlaA6az0aA06=r§eC;

aASAASAAFAAFAA AExabyte.i0dA63CcaCGACHH e LRACDRILcsUzl §2C;iz8ad UaASel §oCiaARIAd AADAAceHie YOTAUIA AA!
1.6.1 PurgedAiDeleteaAoéATaADaAnIAd’aADAAe

2

aCUaCmaCyaCgaCraCLaAniciamyYaAUaA§aCyaCgaCUacCSaalaAZaar ARLAAGH; £AAEAA APurgedAlDeletedAGE ATAADIARIAT AA
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xeSmijld elsct
Purge aCraCracCeaCL eiL¢sUacCaCijaCRaCijaANaCL aCGaCljaCLaCSaLLéZd
Delete aCraCracCeaCLelLesUezl §aANACLaCCaA AExabyte.iodAGwebaCcaCUa

v

ayNaAsaCeaCNaCqaCijaCyaCgaCsaAfaAA PurgeeSmi UAAUIA S T261caA5ANTaAmIALACLAAsAA AL EEZd aAUEA §aCyaCgaC U

Note: Exabyte.iodjtaAsaCGaCijaCes;£cTIa626GRaCScrAct DaAUaA§AAD A ARLAARIAAAARILc6UaAUAA§aCYaCgaCUaCSPu

elicsUaCyaCgaCUacSaCtaCzaCaCijaClellcsUaAni; £aAEAa sRLAANIAAICFACT ACeaCLRlLco Ul §ayt.aAraCGaCijaC£aANa,

Exabyte.ioéAéPurgeﬁAéélﬁaeYéﬁéZééij ﬁC/yéAﬁﬁAléC/LﬁA[J aAZ.
1.6.2 ad’'0éCiaCGacCijaCeaA6VASPaAbeiLcoUctRaedlJaCSaCéaCCaCUacCmacijaCL

aASAASAAFAAFAA AExabyte iodzéad UaAgilcsUaAUaA§ VASPIAGACGACijaC£aCSExabyte.ioaAnzdijct mAAZAC Nz Uzaes TaCSeki

aAaAZaLIaCAGARIA AVASPaAGICGACijaC£aANz i jct mAATACNAA§ACTACT aChaCAaCSas7e Y SaIAUIA AAZAAC
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1.6.3 SSH/SCPaAbe0éciiZeimasdz
aASAASAAZAAFAA AExabyte.iodzéad UaAZSSH/SCP2O&ciZaAZaCNaA§aCATAG= UzesTaCSeta YOIAUA AAZGAC

aA;AAZALIaCAGARGA APutty Key GeneratoraAgaCmaCijaCSa;10eg; ﬁAlojﬁA[, aAZaAC
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1.6.5 aCUaCmaCyaCgaCraCLaCSaCuaCgaCéaAZaCNaataRL
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