B E

7

LE
RO es

B4
3.1

30 gt .
32 BEEIME ...
33 AREEFITE Lo
34 BIET ...

35 JFAbEL oo oo

AU BT B AE 57
41 G S R A RS

42 AR SR . . .

AT NS %
i A i SCrE

6.1 EDOPING.dn ..........
6.2 EDOPINGlog. . ........
6.3 EDOPINGdat..........
6.4 EDOPING.gform . ... .. ..
6.5 EDOPING.cmpot . .. ... ..

CEGIH

=5l

eDoping

EITHR% 0.5.1

Jianbo Zhu, Jingyu Li, Peng-Fei Liu

2026 £ 07 A 26 H

10

16
16
18
18
18
19

19

20




e .
~Dopin

o AR R R 1 TE R RE T

o TARRETIAT, TR HA

A PAERT Z TR R TR ARl

« M OQMD/MaterialsProject ‘i $R B35 4+ A1 25 A8 R TE 1 fig
o BRFETE BRI B E T

« HInTORBESIN AT

2 BEFRER

eDoping £ fF L3 T python3 HfF, MR EC AW LR WERATARIM , ffising 77 e il pip
e (BUEHT) eDoping 7274

[$ pip install -U eDoping ]

AR TCTRIR M B SRS %R, AR e Github T3, SEAI] git

[$ git clone https://github.com/JianboHIT/eDoping.git ]

T E KR, BRTDAM Gitee 2R, 5 B

[$ git clone https://gitee.com/joulehit/eDoping.git ]

TR S, BEASCHRIE (SR 4 SCPF TG BOE M R4 . PRI 2% g, JATAT A pip (8 pip3)
THA B 3 2R AL I A Y 3 (3B b KT numpy Al sicpy):

[$ pip install . ]

LARGERL, AN AT A L edp iy R 6 eDoping #2743 1. i ~h (8(F -—help) BEIUA] AT EIHE
BOEE, TR A 2 2 5 i) -

$ edp -h
usage: edp [-h] [-v | —-g] Subcommand ...

Point Defect Formation Energy Calculation - v0.5.1

optional arguments:
(ZEF )
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-h, --help show this help message and exit

-v, ——-verbosity increase output verbosity

-q, ——quiet only show key output

Tips:

Subcommand Description
cal Calculate defect formation energy
enerqgy Read final energy from OUTCAR
ewald Read Ewald from OUTCAR
volume Read volume from OUTCAR
epsilon Read epsilon from OUTCAR
evbm Read VBM from EIGENVAL
fixchg Produce charge-fixed inputs
boxhyd Place a single hydrogen atom in the box
refine Refine the unit cell
replace Replace atoms X by Y
groupby Group atoms by radial distribution function
diff Show difference between two POSCAR
query Fetch data from OQMD website
chempot Calculate chemical potential
react Evaluate reactions between two compounds
trlevel Calculate transition levels
scfermi Calculate sc-fermi level
fzfermi Calculate fz-fermi level

>>>>>>>>>> Citation of EDOPING <<<<<<<<<<

If you have used EDOPING, please cite the following article:

J. Zhu, J. Li, P. Liu, et al, eDoping: A high-throughput software
package for evaluating point defect doping limits in semiconductor
and insulator materials, Materials Today Physics, 55 (2025) 101754.
DOI: 10.1016/7j.mtphys.2025.101754

AT A AR T A S I B 5

$ edp replace -h
usage: edp replace [-h] [-p fa fb fc] [-m] [-s] [-1i FILENAME] [-o FILENAME] X Y

positional arguments:

X Label of the previous atom, e.g., 'Sbl2' represents the 12th.
—Sb atom

Y Label of the present atom, e.g., 'Bi' (the index is typically..
—omitted)

optional arguments:
-h, —--help show this help message and exit
-p fa fb fc, --position fa fb fc
Fractional coordinates of new interstitial atom

-m, —--multiple Enable multiple atomic substitutions for creating alloy.
—sStructures

-s, ——-shuffle Similar to the -m option, but additionally shuffles the.
—positions

—-i FILENAME, --input FILENAME

Input filename (default: POSCAR)
—-o FILENAME, --output FILENAME

Output filename (default: POSCAR)

2, FATHC L2347 eDoping #2741




nliEHh: python {E—FFREMEG BUE S, RIARRIE TN RS B0 MU AR B R EE 8 8 RS . X
FANBEE X RIET R, (H2 XT??@A’A;%T%% , ICHAET o —AMRIINE R
RS FTPATAR Y, SRR T SR RE A AR 7 — A TR python BREE . a"iéﬂ‘]%%f?%ﬁz%ﬂﬁitﬁ%ﬁﬂﬁ/l\
IR, PRI ™ A 42 TR T 26 =7 PER MO, )& DA python FUFRIEPER S . FRATER PRI (T, A5
A~ standalone ) 343, HiH 45—~ compile_for_linux.sh 4, _Tkkﬁ¥ﬂb%tﬂIJUBEEQ_L_T%Rfiiff?Eﬁ*ﬁi_
ﬁji; BAVFEFEMER — AT python [BIUFAEE, I74¢% pyinstaller F1HE () eDoping i 2, S8 J5 1217 T I
)t 2

$ cd standalone
$ bash compile_for_linux.sh

Y AZAT RN )G, FE standalone/dist H5k55] T — AN Al UATEEF edp, A ATEE R BT 35 A AL E
JrH A TAE.

3 EFFA

WP T IEH 2% eDoping F2)7 (1, (AN S% 427 % 5 #4r), MDA edp ~h ATEIN NG R BREIZ 6
ﬁ%‘;bﬁ VASP FAEABI, BE BB AR EIT A RERIARIE, (H2H R DRSS, ATHR%EE

3.1 XHEH

PATTH NbFeSb #54 Mn 1 Ni [P0 B4 61 (31 Github/Gitee {xJ% H1f) examples/), X HILATHER
AT HSRIE A GUHE (RTE) 45 07 8 Tab S HREAN 42 ) :

NbFeSb_Interstitials
— 1.perfect

F—— 2-1.defect-Mn_1i
charge_+1
charge_+2
charge_+3
charge_-1
charge_-2
charge_-3
charge_0

[TTTTTTT

relax
.defect-Ni_i
charge_+1
charge_+2
charge_+3
charge_-1
charge_-2
charge_-3
charge_0

N
N

[TTTTTTT:

relax

hases

— NbFeSb_with_Mn
— NbFeSb_with_Ni
elemental_Fe
elemental_ Mn
elemental_Nb
elemental_Ni
elemental_Sb

w
o)

==-—————

[TTTT

B0




(B LE10)
— 4-1.corr-dielectric
F— 4-2.corr-hydrogen
— EDOPING.Mn_i.in
L— EDOPING.Ni_i.in

3.2 geBitH

BOR BB THR I D RER RS, SRRV VASP BTS2 58 L A A A S T BRI RE R (R
W PRI A 25K A BB 208, BP 1. perfect Fll 2-X.defect-xXxX HR FHHA M 130K,

TS [ L Aar R A B, TR ZEAE INCAR SOl i NELECT S B A R S F50H . hfEifkix
i, ﬂ%%ﬂ? edp fixchg fig WA B BT SO e H 2 A= BT Fa 8RB 1) 71 55 S0 e charge_+1
charge_-1 %:

[$ edp fixchg -i charge_0 +1 -1 +2 -2 +3 -3 :

XH charge_0 PEIEEHANIF I BITTRITRRISCE, Eidarda5e @R iUl charge_+1
. charge_-1 &F3CfFk, FHEUCH A INCAR SCHF ) NELECT SAIH g i 51 4 (-

3.3 tFRITHE

TESRPEIE BCRETH Y, SR 5 T Rk B it 5 58 36 i 2 [R) R 2R H A S S 801 se =
A — PR TR RS, B = ) + Ap , HoP pd FURIZICE BT TR T RE
HE, KA RE B PV TR R T Rl SR T BORAS s X T Ap, TSR PO R E AR
HIEH . Rk, RATTFEI IS EE, BRI @ A g (Hean OQMD
MaterialsProject , AFLOW 4%&) #%15.

XH, AT N Ef@GSede query , TIPAE M OQMD #udi FE 3K BT A e M i BE (A
v0.4 FF1f 3 FF MaterialsProject $(48 /%, ¥ iledp query /v41). AN, X1 &A Mn 7 1-HBH%) NbFeSb , H]
DA ST 4R Ay 23878 Ehull < 0.01 eV/atom [ TG 3= MK e (fF 3.phases/NbFeSb_with_Mn H 3
Fizfr):

[$ edp query NbFeSb -x Mn —--ehull 0.01 J

GERORAFAE S FEDOPING. cmpot W o 53X BLANZRAE W ——ehull PRI, W2 3RIUITA R R AR S8 A Y e
o BEAh, FIPAMEL -s/--structure IR N ETA ST FAMAISHI M (POSCAR #X) , M #EAT
S HER RE T

£$ edp query NbFeSb -x Mn --ehull 0.01 —--structure ]

SR IGAR BT B B 45 5 F- 3 ME 45 EDOPING. cmpot XA, BF EDOPING.cmpot A%, 57 DA S edp chempot
fir 2RI AL 22 PR 2 Te R b

[$ edp chempot -n ]

ERXHEM —n (8 -—norm) PINFRSCIFH I INAE A LLE eViatom, BRI MLAERE XTI 4173 T 1A il
MLERE, WIARTFEAZLEI . EDOPING.cmpot ST H BB, ARRIFFEE FHILAS (Aw) KITETER4
k.


https://www.oqmd.org
https://next-gen.materialsproject.org
https://aflowlib.org

3.4 {E1EIN

TERVBRBE T, i A7 FRRT B BR A3 3 35 ZE A R TR I RE AT AE 1E , BIASH Y By . & FPE
IR, R AT IR B MR B R RO B P A WSRTE R BB AL, T DA T 2
PRIt VASP TG E Al 5 RO I AL

TE VASP Wi, X 58 LA R IR AR, FTPAS % T ) INCAR ZHORIRG N RER (2% 4-1.

corr-dielectric/INCAR):

Global Parameters

ISTART = O (Read existing wavefunction; if there)

ISPIN = 1 (Non—-Spin polarised DFT)

LREAL = .FALSE. (Projection operators: automatic)

ENCUT = 500 (Cut-off energy for plane wave basis set, in eV)
PREC = Accurate (Precision level)

LWAVE = .FALSE. (Write WAVECAR or not)

LCHARG = .FALSE. (Write CHGCAR or not)

Static Calculation

NSW =1

IBRION = 8

ISMEAR = O (gaussian smearing method)

SIGMA = 0.01 (please check the width of the smearing)
NELM = 60 (Max electronic SCF steps)

EDIFF = 1E-08 (SCF energy convergence; in eV)

Macroscopic Dielectric Tensor
LEPSILON = .TRUE.
LPEAD = .TRUE.

GEFTSIFENUR, TTABiSedp epsilon fr44THI OUTCAR SCH /I AEEIG L

$ edp epsilon —-f 4-1.corr-dielectric/OUTCAR
HEAD OF MICROSCOPIC STATIC DIELECTRIC TENSOR (INDEPENDENT PARTICLE, excluding Hartree.
—~and local field effects)

25.438394 0.000000 -0.000000
0.000000 25.438394 0.000000
-0.000000 -0.000000 25.438394

MACROSCOPIC STATIC DIELECTRIC TENSOR (including local field effects in DFT)

24.482055 0.000000 -0.000000
0.000000 24.482055 -0.000000
-0.000000 0.000000 24.482055

MACROSCOPIC STATIC DIELECTRIC TENSOR (including local field effects in DFT)

24.482055 0.000000 -0.000000
0.000000 24.482055 -0.000000
-0.000000 0.000000 24.482055

19.549608 -0.000000 -0.000000
ST
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-0.000000 19.549608 0.000000
-0.000000 0.000000 19.549608

MEREZRED], BT oA REECH 19.55 (FB5— ki), BT oty i ECh 24.48  (HI5CE
TAVKE), S HEECh 43.93,

X IO RBRERAL, BT AT ATEAE I [R] 5 RO ) it 8 — A BV T, VASP H 5771535 OUTCAR 3¢
PFh S RIN SR X AR Tedp boxhyd fir$ MM POSCAR SO A AL & SR 111
[i] 5} POSCAR I(fF (7 4-2. corr—hydrogen H3 Fizfr, HH L&A POSCAR 3Cff):

[$ edp boxhyd

A7), 33 POSCARH U, XHHHHATBIG T, didedp ewald firdnl DASRIHETE XL

$ edp ewald —-f 4-2.corr-hydrogen/OUTCAR
Final (absolute) Ewald: 1.7152

R L SRR RN 1.7152,

3.5 B
AR T )45 B #5 EDOPING. in SUPFAITR -

DPERFECT = 1.perfect
DDEFECT = 2-1.defect-Mn_i
CMPOT =0 -9.0147
VALENCE = -3 -2 -1 0 1 2 3
# PREFIX = charge_

# DDNAME = auto

EVBM = inf

ECBM = inf

PENERGY = inf

PVOLUME = inf

EWALD = 1.7152

EPSILON = 44.03

BFTYPE =2

EMIN = -1

EMAX = 2

NPTS = 3001

BRI el cal AT

[$ edp cal —-i EDOPING.in

TSR E, 2B EDOPING.log MIEDOPING.dat SC:, 4y HRCSE T REFHiafT H SRS EE R .



4 RERFEFREETTE

TES— VRIS T, X LA AT ST e RE i (B R S (D) V13 AT . W — Al i
N g Wk D, HIEMEEE SR

AH?)(EF) = E%) - Eperfect - an,uz + qEF + Ecorr

XH, B R R g BIBE D AGEMARER, Eperpece FRX VAT IEMAIRER, 1 FORTEIERIE
AREHRE (n <0) BEEMA (n > 0) B TRILAS, n XIS TRCOR, Ep 2 SCProkfa ik R i %
KEEH, Eeorr 2 YERERBIEIN, AR AT R AP0 . SR be 55, mRHL T, &
IS BB HERf 52 R IR R PR BB (L B, (R RS RN B A T b . PG, FRATEH &40 AHY, - Ep
KAME, PHIGX BT RAEFR N PORBER AL Tk, BATFZES R Ed— TR, LA
Rt 2B R AL PR A

4.1 RFERRAESEREETTH

SERARMLATRE I LA AR T AR, DA IR FRAT Tk HLRE AR B 25 A ) RE BT SR . JRATT 8 5% 1B B — i )
s AR, BRSO, EHMIRIBE . X2 LA R Bk e , i i HA 10T VAL H T8l 15 ¥ POSCAR U3k
FRERRELE, T X AR IR FRZ SRR T AL E R UT . X THABLE, ATARedp replace
M POSCgtA{R SCIFRA LG . AT DA B — 28 8 (R 2m aT AL TR R BD B AT AL SR S5 1, HEan S 2 Y
VESTA #4:.

T TEEE B AN R BRIA R, TR E A ML B SURIE R, R S5 B X RR TR AT B A
RO/ NPT RS R T HOR T B DL, FRATTT AR G5 nT AR PP A T I T, HERR R A5 6 Y
g5k, (RN TR IATARMELRE T 50, L AR5 T AR AR R P B AR A R fE3R
ISR, BT —"edp groupby fixd:, AIVAHIREIBIFRATHE B AFEH R . HIRATFTHEAE—
O RIAI ST bR A — DA, FRATEFE T MALGERIRIFRIERE B, T TS8R R
BEFT T, KRR VA2, AR B (ORI . T s i R, 482>
AT B i — Rl B I B A A 7 R R e S B i A 2R ) 75 5

MR AL IS, AT Al edp i £F Ay SRR L IEAGRT SRR S BT ALY 2E 5, B PRFA i3
A B2 BATAEZE ) -

S

* replace - PAEFRTHRA LM

e groupby - REM JF 0 &
o diff - RGN 5 T

MERE LIRS, TR EAE S M ORI MR 45k, T ARARIC S R (. T HL, &
T LSRR A S R R AT THE , ORI A A7 LI DL (VASP 22/7 INCAR Wi NELECT 24%),
FHEIHH LA BE £ (L

S U
» fixchg - WEASANIA FLPER G T3S0

X VASP B, WS gib it/ BiE T RIE R 4R, AT PAE S grep 4 AL A tail iy M OUTCAR
SR

$ grep 'energy without entropy' OUTCAR | tail -n 1
energy without entropy= -755.64631647 energy(sigma->0) = —-755.65114440

XA, RRBBER(E N -755.651 eV, W[ Aifitedp energy fivd M OUTCAR S/ H S HURE FAH -
£



* energy - h OUTCAR BEHUA R AERE .

4.2 {tE¥B I HSHIEEE R

FEFAT 58 R PG A B BRI BT3RS, V%] DAYE B — DN E SIS - Bl SRR Y 58 96 4%
FARMECR R TR H BT O TIPAERBE AT RE . FRAT T A R A S R R 25 e, AR IR
X BRI TS — D EERRER, FATRT AR R BB R T SR PG AN T RO ERE . SR
oA, X FAERRURE PG, PEREA VIR RS RE. AT AMESE, BATH ML G PR TR E R,
T PR R R RE R, ST A AL SV S AR OR PR AR SR e . XL, B
BRI RE SRR R A5 s, 15 BT P T IO RE R PR N ARUEAL A5 1, SRIEH s = 15 + D, X HLFEAT]
W ARl i e Aps IR/ AR, H TSR InER e H— I Ap 6, FATREAER W IE T
ATt R R A SEIR R — 2P i HAE A R

R IIA TR A9HE, FRATAT AR AE —E A
ALL74<O

HAN—T5, R MRAERSIE, FAVEA A T A CR N N RERCE BRI AL S S AH conyy AL
7

Z Ci Aul = AI{comp

K, i e teat ..oy =1, MH AHeomp RPN EFRITEBUE . FATH LT AT E Aps BN
B

ci - Ap; > AI{comp

TS, BR Ap = 0 WY ps 24 “rich” |, B Api = AHeomp/ci I p1; 2 “poor”.

MFIee G, WATAMEETEE], H4—FhoC iAo “rich” I, 55 5h—FhIE TR LE T RN
“poor”, [AIM, FATHEH S WM T30 “rich” BRI EBLG I RE, SO T AL FR M —
S8 5 Ah— RIS O, ELICH SEER T DUAA IR T X AR FRAF L2 (1]

WA LR MG INE] = FhmE, “poor” M “rich” HMREZRLHAIZ AT, WYl “rich” B, F4b
PR TR O RATIEARER E , FATAAIA TR 2 2Krhe, i Re] SRR HGI KR 5 .

JAEANE, AL EKAIAINE T FHT, ol Rt — 4 M 3530 B B Ikl 25 FE AN A SE4HH Y
HI8. MBI DA AMERE], AL EY &R 2 TR/ NTISa P PRI s, 7558
Bt %R MOE R BsE A BAT HARH . i bt FRATH] AS LA — RSB B A E L3

ch,i ’ A,Uj,i < A]{comp,j
[

XHERAAR § FRH J Se . TERXR—RIIAERLRT, A BrEE S ENEH, A TR
M %%

TERATRRRF R P, B3 TXIAATEIRRETHE , TR R B TR T R U E
Eo JUHXTZH e G, MouRMIEH NwF, Har sy 4e e N-1, ly 358 Al &y, 68
HIPIRAE AT ML T BERTRATBA NG 1 25 KRIEFTA TR RGO, 10 HAy 2 B E R e Do R pfhay:
PEEl . AT IR AT L T edp chempot fird, REZHPIONF R £ S BUETE R .

FE B BT R — ORI R, IR0 T edp query ardk, BEMS MR 2R HL HEIK
WA ST RIS SCIF o RIS, FRATTIE T DA MBS 26 ) I B < R 4 T Bk, 5 (3R 1A & B RIS
Ko F—T5TH, EH—MEERRIREAER T, RRMREREE M T SRR, (2 W R
R A B RE . HBRATXIR M ZEROAN m I, s IEATRIAAKRIN , FA 158 42 7] DA IR e i) s
FTE A A E TERAC AP T, AT T AR .

£



* chempot - IRIGALEWRITESARTE BUE AT B fh 35
* query - WEHRERBGE S AH S RITE B

B TR R RGN, USRS ARR A R, P B RIR R B, AT
TR PR AR B R e T SEEARAT AR . SRS, BRI BERIIT B B8 T R R wieE ),
AEMRAUT A, Ff 1AL B A= I RE -

5 RNTEASE

FATT A edp ~h RERITA RS, —Bay RN

[$ edp [-v|—-g] <command> --optionl --option2 [inputfile] ]

X HL) —v BRI AT DARS N BRI BN R B, T —g IS R EMH R BonE B . AT PAEE TS
M —h EIOR A L FEE, & Hedp chempot iy LR HIEDT :

[$ edp chempot -h ]

BT RIATR G SRR T i % (CAT-RER P HER):
boxhyd
PR S B SUS Y[R RT POSCAR S

cal

MRIERCE S () -1/ -—input JHHRE, BIAHEDOPING.in) VI ESIGTE UBERE 2 K BESLAYAE AL - T
—IHh, ATPAEE ——template BEIA B REAR g A SO

[$ edp cal —-template ]

BEIAR S BTV, @ 2 i — L BOABC B A EDOPING. in SCHF - (H HIAR SCHF A LAFR, /IM0E
S URTEAFTERI R4 3CHF) . T DATERCES A BT, SRR TFIRTHEE.

TE 0.5 AT 3Hf ——template W,
chempot
KRTC R AR

X LA 7R B A — N A SCIE (BRIASCHE 4 W EDOPING.cmpon), 55i—FTR 5 LA “#7 SIT4R, ARJEHKIK
SERERIICRMAIR, AR . 5 TR A B B AR TR, AR YRS (H. X1,
F— IR EY) (Rl SR A7) 2PN E N B e, Wt 3nnSA 1 .

TN TEALPIOCRFCHEANREREE, TS N ST BA SO [ it P s O 22 57, FRATTAR 2R/
I LA U — A A O 1 )

* JLRACHAR: (1) SIS TR Q) m R TE 3) IH—fL L

* LBV IEZR: (A) SIBRLESE(E B) PN T ik E

s JEEZH: (D LEE, RIVTRARF 4 RIS (E (D JERUE ,  BIARXTS 0 B R RS (E 22
RPN, FMT15hs ERAEAL RIS 307

%;E:C%'Niﬁlt

10



XHL, AR EY, o BEASUIFRICRICI, 1 RS AR RS E: REM T —n
(——norm) B, W C =37,¢;, HMC =1, fHRKYL, N THRIIEMAER, XT (1+B) Fl (2+B) 1
LT EARE —n (——norm) P, MIXFT (1+A) FlI (3+B) 1500 W bk G i ikl b T i b B fE R
FAVICEAL I 2+A) F G+A) BYIEOL, 5 L I35 A T b B2 B AL 3

ETIHMERSHE R, BEARENSE : RERKBUEBNSEWRVILS ELEYIGHENS% . R
FEERYER IS (D FXTHGE, 2% HER XA MR BERYES S (D JERAS, A% T
FAL ARG . BT 22

H1FEDOPING. in SUUFFEEAREBXMEETy, 1 AT RRAR, nT DA ——refs PRIIHEE 431~ FA R
TCR RS T R R LR A2 3 TEREFF NG, SEFn Bt i R i) (2 9%
B E%ZS%E,

TE 0.3 A S FF ——refs ¥,

diff
XA B A A [F] LK POSCAR [ R34 0L, o] DUH A EE S B . PAE Mn [E]BRAY NbFeSb
EBHAE, Z5RaTR

$ cd examples/NbFeSb_Interstitials

$ edp diff 1.perfect/POSCAR 2-1.defect-Mn_i/relax/POSCAR
No. f_a f b f c previous present

i1 0.1250 0.1250 0.1250 Vacl Mn1l

B, 1 RRBG (v BRI, s RRBUL).
energy
M OUTCAR SCHFERURIR— SRt . SR
+ —-ave/--average: it VI THIRE RITT A2 N FIRAI E B

* —c/-—count: Gt BB IR TN FLAnR T —ANE 32 4 Nb, 32 /> Fe A1 32 /> Sb
ARG, FATTAGIHEMIRATESHR R T (X B Ti, Co, Fe, Sb) 7EXARGLH &t

$ edp energy -c "Ti Co Fe Sb" ’

Final energy ( 0 0 32 32 ): -757.0157 eV/cell

X L SRS PR R AT ARG Ti, Co, Fe, Sb W T4, &IREXS T ifE
#EDOPING.cmpot SUFAERA - (W ARC A& RTE. —o 26950 -

S edp —-q energy -c "Ti Co Fe Sb" ’

0 0 32 32 -757.0157

TE 0.5 UASIIA: 34 —c/~—count ¥,
epsilon

M OUTCAR SCAFEEHGHT BN I/ L AL
ewald

M OUTCAR S BETHT B S e # 4K

fixchg

F 30 B B R TR SO, i -1/ -—inputdir JRIHSE AR AT FISTHRER SO (B
\H charge_0). X HSFR &) POTCAR SCPTHRIR R A 78, SRISHRAESS & 7K & i far i
HET AR R T4 (NELECT 248). L, S i AR MB TSRS, stz
A G B A RIS, R R TR R R AL

11



groupby
F AR 221 KO POSCAR i b AT 0 41, Wl DA TS EM OCUE R AEE . i, A1
TEAESH Mn [H] BB Y NbFeSb H il FF5] A—A> Fe =i, M lHEAMRELA Fe 51, B4
TR DU AR FEN A . — AR SRIS U , 2 B Fe Ji 1RO BIRIERTE 1 12E
Frordl, XFRE—AHNE Fe i1, BB AAMUREETT N WH 7R, POSCAR 2— &
Mn [i] i R T 1) NbFeSb ## i1 :

($ cd examples/NbFeSb_Interstitials/2-1.defect-Mn_i/relax/
$ edp groupby —-f POSCAR Fe
Group #1: Fel, Fe2, Fe9, Fell, Fel7, Fe2l
Group #2: Fe3, Fed4, Feb5, Fe6, Fel0O, Fel2, Fel3, Felb5, Fel8, Fel9, Fe22, Fe23
Group #3: Fe7, Fe8, Feld, Felo6, Fe20, Fe224
Group #4: Fe25, Fe26, Fe27, Fe28, Fe29, Fe30, Fe3l, Fe32
No. | Group #1 | Group #2 | Group #3 | Group #4
———te— e e o
0 | (0.0, 'Fe', 1) | (0.0, 'Fe', 1) | (0.0, 'Fe', 1) | (0.0, 'Fe', 1)
1 (2.6, 'Nb' 4) | (2.6, 'Nb' 4) | (2.6, 'Nb' 4) | (2.6, 'Nb', 4)
2 (2.6, 'Sb' 4) | (2.6, 'Sb' 4) | (2.6, 'Sb' 4) | (2.6, 'Sb', 4)
3 | (3.0, 'Mn', 1) | (4.2, 'Fe', 12) | (4.2, 'Fe', 12) | (4.2, 'Fe', 12)
4 | (4.2, 'Fe', 12) | (4.9, 'Nb', 12) | (4.9, 'Nb', 12) | (4.9, 'Nb', 12)
5| (4.9, 'Nb', 12) | (4.9, 'Sb', 12) | (4.9, 'Sb', 12) | (4.9, 'Sb', 12)
6 | (4.9, 'Sb', 12) | (6.0, 'Fe', 6) | (6.0, 'Fe', 6) | (5.2, 'Mn', 1)
7 | (6.0, 'Fe' 6) | (6.5, 'Nb', 12) | (6.5, 'Nb', 12) | (6.0, 'Fe', ©6)
8 | (6.5, 'Nb', 12) | (6.5, 'Sb', 12) | (6.5, 'Sb', 12) | (6.5, 'Nb', 12)
9 | (6.5, 'Sb', 12) | (6.7, '"Mn', 2) | (7.3, 'Fe', 24) | (6.5, 'Sb', 12)
10 | (7.3, 'Fe', 24) | (7.3, 'Fe', 24) | (7.7, 'Nb', 16) | (7.3, 'Fe', 24)
11 | (7.7, 'Nb', 16) | (7.7, 'Nb', 16) | (7.7, 'Sb', 16) | (7.7, 'Nb', 16)
12 | (7.7, 'Sb', 16) | (7.7, 'Sb', 16) | (8.4, 'Fe', 12) | (7.7, 'Sb', 16)
13 | (8.4, 'Fe', 12) | (8.4, 'Fe', 12) | (8.8, 'Nb', 24) | (8.4, 'Fe', 12)
14 | (8.8, 'Nb', 24) | (8.8, 'Nb', 24) | (8.8, 'Sb', 24) | (8.8, 'Nb', 24)
15 | (8.8, 'Sb', 24) | (8.8, 'Sb', 24) | (8.9, 'Mn', 4) | (8.8, 'Sb', 24)
16 | (8.9, 'Mn', 1) | (9.4, 'Fe', 24) | (9.4, 'Fe', 24) | (9.4, 'Fe', 24)
17 | (9.4, 'Fe', 24) | (9.8, 'Nb', 12) | (9.8, 'Nb', 12) | (9.8, 'Nb', 12)
18 | (9.8, 'Nb', 12) | (9.8, 'Sb', 12) | (9.8, 'Sb', 12) | (9.8, 'Sb', 12)
19 | (9.8, 'Sb', 12) | (10.3, 'Fe' 8) | (10.3, 'Fe' 8) | (9.9, 'Mn', 3)
20 | (10.3, 'Fe', 8) | (10.6, 'Nb', 24) | (10.6, 'Nb', 24) | (10.3, 'Fe', 8)
21 | (10.6, 'Nb', 24) | (10.6, 'Sb', 24) | (10.6, 'Sb', 24) | (10.6, 'Nb', 24)
22 | (10.6, 'Sb', 24) | (10.7, 'Mn', 2) | (11.1, 'Fe' 48) | (10.6, 'Sb', 24)
23 | (11.1, 'Fe', 48) | (11.1, 'Fe', 48) | (11.4, 'Nb' 36) | (11.1, 'Fe', 48)
24 | (11.4, 'Nb', 36) | (11.4, 'Nb' 36) | (11.4, 'Sb' 36) | (11.4, 'NDb' 36)
25 | (11.4, 'Sb', 36) | (11.4, 'Sb' 36) | (11.9, 'Fe' 6) | (11.4, 'Sb' 36)
26 | (11.9, 'Fe', 6) | (11.9, 'Fe' 6) | (12.2, 'Nb' 12) | (11.9, 'Fe' 6)
27 | (12.2, 'Nb', 12) | (12.2, 'Nb' 12) | (12.2, 'Sb' 12) | (12.2, 'Nb' 12)
28 | (12.2, 'sSb', 12) | (12.2, 'Sb' 12) | (12.3, 'Mn' 4) | (12.2, 'Sb' 12)
29 | (12.3, 'Mn', 4) | (12.6, 'Fe' 36) | (12.6, 'Fe' 36) | (12.6, 'Fe' 36)
30 | (12.6, 'Fe', 36) | (12.9, 'Nb', 28) | (12.9, 'Nb', 28) | (12.9, 'Nb', 28)

ATOARE], 32/ Fe ST AT DARAMAR 4 4L AL =05 BIZHER . T SRAECRE. W, Fel,
Fe2, Fe9, Fell, Fel7, Fe21 #FJ@F41 #1, ‘B A7 12.6 Angstrom i il 4 HL A 252 Ml R340 . H ik
W, NS EHEIER— Mn 5 E 3.0 Angstrom, 5% T4 Mn J51FE 2 8.9 Angstrom, A T B
MRS T M 5T, WA ——grep Mn EIUBE S M JE T077

$ edp groupby -f POSCAR Fe —--grep Mn
Group #1: Fel, Fe2, Fe9, Fell, Fel7, Fe2l

B0
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Group #2: Fe3, Fed4, Feb, Fe6, Fell, Fel2, Fel3, Felb, Fel8, Fel9, Fe22, Fe23
Group #3: Fe7, Fe8, Feld, Felo6, Fe20, Fe24
Group #4: Fe25, Fe26, Fe27, Fe28, Fe29, Fe30, Fe3l, Fe32
No. | Group #1 | Group #2 | Group #3 | Group #4
e o R o
3 | (3.0, 'Mn', 1) | (4.2, 'Fe', 12) | (4.2, 'Fe', 12) | (4.2, 'Fe', 12)
6 | (4.9, 'Sb', 12) | (6.0, 'Fe', 6) | (6.0, 'Fe', 6) | (5.2, 'Mn', 1)
9 | (6.5, 'Sb', 12) | (6.7, '"Mn', 2) | (7.3, '"Fe', 24) | (6.5, '"Sb', 12)
15 | (8.8, 'Sb', 24) | (8.8, 'Sb', 24) | (8.9, 'Mn', 4) | (8.8, 'Sb', 24)
16 | (8.9, 'Mn', 1) | (9.4, '"Fe', 24) | (9.4, '"Fe', 24) | (9.4, '"Fe', 24)
19 | (9.8, 'Sb', 12) | (10.3, 'Fe', 8) | (10.3, 'Fe', 8) | (9.9, '"Mn', 3)
22 | (10.6, 'Sb', 24) | (10.7, 'Mn', 2) | (11.1, 'Fe', 48) | (10.6, 'Sb', 24)
28 | (12.2, 'Sb', 12) | (12.2, 'Sb', 12) | (12.3, 'Mn', 4) | (12.2, 'Sb', 12)
29 | (12.3, 'Mn', 4) | (12.6, 'Fe', 36) | (12.6, 'Fe', 36) | (12.6, 'Fe', 36)
query

AT RS R BGE S A B . 4 ——backend I8 FIs 2 1 24 5% -
* OQMD (ERiA{H): The Open Quantum Materials Database (https://www.oqmd.org)

» MP : The Materials Project (https://next-gen.materialsproject.org)

T Z A AT AT LA B Tk 2= B4 T 03 A SCIHEEDOPING.cmpor , Forp 45 78 1) B 7 )i 1 L AL
GYEEA TR TS . FL, A TEEEMES A, T edp chempot AT
BN —n (-—norm) &I,

#s: il Materials Project i 22 g A0 IE WAL B MP_API_KEY ¥f4545H (¥F Materials Project - API
VLA MR APT key ), KF RIEIf 2 A <your_api_key> Bl k) APl key:

[$ export MP_API_KEY=<your_api_key>

KFAATE, PR HINE] ~/ . bashre SO ARG R i .

ANV T I DR 0 2, L2 T R R A DT R R, NSRRI TR N S A 2 R -
FHOLT, ATDASCEI B e B M T A i), B R TSR, A5 PR i BT RO R

TE 0.4 BTN : %} Materials Project 5 e 78 o

react
ETAYIEE, TSNS 2 8] BT A R RS B AR SN fE .
Y REM T EDOPING.cmpor SCHH, PN F5F8 BB A B S 00 B A T - i T2 W P BT A 0 i Ak S 0 i T2
BUE . Betn, AT RN Ni Fl BiyTes 2 BITE TR SN I SOV g, 75 ZEFEEDOPING. cmpor SCAFHALE
Ni-Bi-Te =T A B IR E/ SRS (FTPAEdede query fivd M IFICEdE PR SR,
WHEFITE):
X B Uz oy Bl a9 Bi. Te fil Ni (1 & & AL G LS (eViatom), HHEE 1 NFISE 10 4
B 43 BN, BiaTes A1 Nio A 7 TN 38 2 [BVEAE OV I NV B8, AT R s

$ edp react -n 1 10
# Reaction Equation: x Bi2Te3 + y Ni -> Products (5x + y = 1)

ST )

13


https://www.oqmd.org
https://next-gen.materialsproject.org
https://next-gen.materialsproject.org/api
https://next-gen.materialsproject.org/api

(% 50

# Column 1: Total Atomic Fraction of Bi2Te3

# Column 2: Reaction Equation

# Column 3: Reaction Energy[eV/atom]

0.000 Ni -> Ni 0.0000
0.012 Bi2Te3 + 402 Ni -> 3 TeNil24 + 2 BiNil5 0.0089
0.013 Bi2Te3 + 392 Ni -> 2 BiNil0 + 3 TeNil24 0.0070
0.013 Bi2Te3 + 388 Ni -> 3 TeNil24 + 2 BiNi8 0.0070
0.013 Bi2Te3 + 374 Ni -> 2 BiNi + 3 TeNil24 0.0060
0.013 2 Bi2Te3 + 747 Ni —-> Bi4Ni3 + 6 TeNil24 0.0061

X B —n $ETFIR EDOPING. cmpot SCIFHHRHERTE S 2 - B AN R T R ERRE 2% edp
chempot %) . BILPASL, LHFRETIRA -

+ ——with-hull: FFRF St A N R A TS ARA R, SN S 5
)

o unit: ¥EHH NV BERI AN, TR eViatom  (BRIA) |, eV, kI/mol, kI,
1E 0.5 AT A: X HF react s
refine
Xof SRS AT, H R SRR R T

o —t/-—transform: WRHELHEMNDIHFEIITY . AR 2 3x3 1B, WA
B9 AN ITCPAZS A PR HED 4T, -t "2 0 0 0 2 0 0 0 2", ZEWW K 3 40
FA T ATCEMKE, 2 SIFR T A R B AR . R TR = A 2 S5 :

S edp refine -t "2 0 0 0 2 0 O O 2"
$ edp refine -t "2 2 2"
$ edp refine -t 2

BEAL, QSRR , FfF 22 AU /T F SRR A TRANSMAT . in SCPFSEHUIS O (GRS vaspkit
Bisa):

[$ edp refine -t

T eDoping #F P AT AR B FR BB R %, iX 5 VASP. Quantum Espresso. vaspkit
%%W%ﬁ;ﬁ’ {H/25 VESTA. phonopy 2544 R FH 198 10 B TE R TH] AT 48 40 P AT 22
— AN EEAE .

e —s/-—strain: XdRMEMEIN— ANV AR K E, KEITEEASHE -t/-——transform &I, LLUI:

[$ edp refine -s "1.05 1 1"

R E x 7 [0 +5% [ RAE o
* —c/-—cubicize: {4 E M TR AT (R . Hean:

[$ edp refine -c 100

X F R T ARETFEEET 100 HARET Sy R A FE L .

* —d/--displace: MMM T EHREFERUUDNSE, KRFRFEENE TR,
AT RAAAR R xylz Tr iR (DABONRRAL, R AR Bdsbs) . L

[$ edp refine -d Sb3 0 0 0.1
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XFIRAFE 3 4 Sb JETYE 2 JrgEh 0.1 3%
o —r/-—sort: Xk S T IR BRI THEY . FTRAS —c B -d SRR A A .
TE 0.4 fRARIIA: £ refine s
FE 0.5 fRASHIA: ¥ -s/-—-strain fll -r/--sort &I,

replace

Frife POSCAR SCHFHIIE T T8 T BT B AL B DACROR IR SR TR IS R, 2485
THEEN Vac NIRRT, M2 AR IR THEE N Vac IR AUR AR T, 45k a) Bk
B . HTEmIBREREGIT, AAAUEIE —p/--position PEIIEERBRIE THIME. BT EHE—ET, &
SRR E LR BN — M Mot R A G, HIRETILCR A SR

BT~ 1: Ff POSCAR Hif) Fe2 4l Co, H¥EH45F 1447 K POSCAR-sub :

[$ edp replace -o POSCAR-sub Fe2 Co J

PN edp diff faft POSCAR SUIFAE(L:

[$ edp diff POSCAR POSCAR-int ]

Bi1- 2: 75 POSCAR Hfiy Fe2 (B (kG , FHRFHT4sH fRAF POSCAR-vac

[$ edp replace -o POSCAR-vac Fe2 Vac ]

BT 3: £ POSCAR ' (0.125, 0.125, 0.125) 4b4f A Co [EIBEJEF, I44H45H1£17 ) POSCAR-int :

[$ edp replace -o POSCAR-int Vac Co -p 0.125 0.125 0.125 ]

Wil 1 4: - POSCAR H1ig Nb Jii (3§ 32 4%) By 16 4~V A1 16 /4~ Ta J5 7, IFREHIESH ORI A
POSCAR-split (BUHFHT 16 4~ Nb JEF## 0 V I, )5 16 4> Nb JL PR Ta J5iT):

[s edp replace -o POSCAR-split -m Nb V16Talé ]

Bl 5: H§ POSCAR iy Nb Jii -7 (3t 32 4>) FEHLHOERSA 16 A V ETFI 16 A Ta J57, FEAEHIEEH
{347} POSCAR-random :

[$ edp replace -o POSCAR-random —-s Nb V16Talb6 ]

P U —m B —s PRITBHATICRGHIAI 2 J5 -, AU PRAIESS R 1Y 51 B IR R ) 516
OR300 2 i B R PP AR A

TE 0.3 AT ORI Vac SR 18 23 (0 B 1 R BRERRE .

1 0.5 AT SCRF —m Ml —s JEIHEA T LR IO 2 T - e
scfermi

MRS T BB AN A <P D AR, TR GEHY B TR 9K BB

W& RGTOREESR Er 24k, P iE S pbag f sy B 5

Q1= q-gb-exp[~ AHL(Er)/ksT)
q,D
H—IrH, RGHEHE TR Er R AN

—+00 VBM
szn—pzfc f-g(E)dE—/_ (1 f)-g(E)E

BM
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b, gf FoRB D ARG o FRORIEE T, o(F) REWIE, [ WI0KA s
_ 1

T T+ op((E - Br)/ (kD)

5 Q1= Qs , TIDME—A Er , EVRZM AT

NTHAG Qr, FTE q, AHL M g, , ENTEREPHEXMIAFELEEDOPING. gform H o N TP Q2 , T
WEHEE g(E) , Xl w5 — VB R, B BOIA VASP 4 i S0F DOSCAR HHisHGZ AL
i (s B SO, SE—SIsmsReRt, S5 SIRSHEE).

AR, ATPATF R RS H G SR RER AN T :

[$ edp scfermi 145.91 EDOPING.gform ]

f

XH 14591 B RGN (BN AN3) , 2y H B 2411 H 5% F ) DOSCAR H 3 B 4% 2 454,
é%gﬂwmmWi#¢ﬁm%@%&%ﬁﬁ#E¥,ﬁ%meT%%%E%%%%ﬁﬂm&%%
SRR b, SR DA R R

o —t : FREIRE, HAK Kelvin, BRIA{E > 1000,

* ——dos : TEFEESEE IS, BIAHE A DOSCAR,

o ——vbm : FHIEE VBM BEMH, ZRIAM DOSCAR HiHL,

* ——use-idos : FIHBUFSERE (BOAGN TRMEHEHE) 1HHE Q2 , WLAIEH]:

+o0 VBM +oo
sz/_ f-g(E)dE—/_ g(E)dE=/_ (—%) -G(E)dE — Nvec

LG0T, XA RO E R E T EE R

6 %A N\ /%0t SCHF

6.1 EDOPING.in

Kigedp cal WA SE, MITHRE MEEHEEE VT3 — 2R E . RE TR RE T/ (R
GAMEUEFHELAE SRR T ) . # SIFRIATRIERT, KU, TNK # S 2R N A RS20 .

DPERFECT
SEFEARI B TR H SRR
DDEFECT
BRI F AT TG H okt Ae, P A E R A s o0 B 1T H R
CMPOT

BRI e (= pf + A ), AR, B MO EECMENITS, SRR B R
AT IS o HEX T Nb 47 Ta BUfC (RIFZER Nb J50F, A Ta J5iy), MBER:

[CMPOT = mu_Nb mu_Ta ]

Feopld, XFF RN, AT DA R A B siE A — e 950 0 fJ T, BT Nb 27k

b

16



[CMPOT = mu_Nb 0 ]

XF Nb [ B -

[CMPOT = 0 mu_Nb ]

VALENCE

SR T E, PAZSHE R . VERD, MLT AR R, SXTEMREAE VASP [ INCAR SCHEAT, 39
NELECT {E X . 5 6 () HL A7 Lo

DDNAME

RAHMHME (VALENCE) AATHERNTHRAH, BIMER auto , WA AGPREFIX MIVALENCE H
AR, XEMNSSMEEEIER “+/-7 B, in, MR VALENCE = -1 0 1, HPREFIX = charge_
, AR A4 DDNAME = auto B, W TFDDNAME = charge_-1 charge_0 charge_+1, B3, B]

PAECEEARE T HRAM, 2k (H AT ARVE T H R A 254%) -
DREFER

IRESHIBAERBITERNH S, 8T 5EE R A BE LS. BOAEN auto , BFH
A O Ml H S e G B M A . QAR AR AL, R ¥ & AEDDNAME | DREFER H 5% T F-# B
ffifty POSCAR 4.

TE 0.3 AN A: SCREDREFER (.
PREFIX

NIE HAHER) B THE T BSR4, BRUIMEHN charge_ .
EVBM

Wi Tige . BOAMEN inf , By B DDEFECT HK NI EIGENVAL U REHL .
ECBM

FAICRE R . BUMEN inf , B B DDEFECT HK NI EIGENVAL U REHL .

PENERGY

SERMMEREE. BIEN inf | FJFHIIMDPERFECT H3 R ) OUTCAR SUHFHEHL
PVOLUME

SER MR, BMEN inf , B HEIMDPERFECT H3 R OUTCAR SUIAHEER.
EWALD

e A BRIMEN 0, FoRFHHEBBRAE IR,
EPSILON

NHER. BOMER inf , FRSHBGBMAIBIET.
ICCOEF

BRI IET A IS Eic = Cic - ¢°, W PAH 58 it ICCOEF 457 4 Cic « BUAMHEY inf,
thEPSTLON fMEWALD BEhiTHE, H:

1 1\ | Ewad
—l1-Z(1-Z
ce=[1-3(1-3)| 5
PADIFF

LN B IR AU G Eea = q - AV, W LAE #2853 PADIFF  (FIVALENCE KESFRYFIR) 45
SERHZE AV o BOMEN [inf, ..., HZhEH OUTCAR SO AR Bk b i (0 B A 1Y L 35 220
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BFTYPE

AEIE S IEALHI AR, BOAE ) 0, FORSM BT IR, 1 R UBIESA, -1 FR U
I, 2 FORFERME IS .

EMIN

PORREG TS (PAEvVBM BEE) , BRIAMEN -1 .
EMAX

PORREGY Lt (PAEvVEM lE) , BRIAMEHN 2 .
NPTS

POKRBEIORFEREL, BOAESY 1001 .

6.2 EDOPING.log
edp cal fpMia T HE, FIBERHH—FE.

6.3 EDOPING.dat

edp cal AP MTIESRIM, WEARFERAEREIERE. E08 Ng + 35, K, H—
SR SeARREG (PAEVBM SHHEHE), 55 “ SR BETEAEE, 45 =52 XTI A AT, JoTa 255 KU AN F] HLfT
ERBREETEINAE . 55— TR T, WaBIAM, BaPi e BRI AR I 7 — A an

# Ef, Eformation, g , ¢ -3, g -2, g -1, g +0, g +1, g +2, g +3; 1689.3500 1
-1.0000 -1.6816 3.0000 5.8115 4.3378 2.8985 1.4866 0.0987 -0.8285 -1.6816
-0.9990 -1.6786 3.0000 5.8085 4.3358 2.8975 1.4866 0.0997 -0.8265 -1.6786
-0.9980 -1.6756 3.0000 5.8055 4.3338 2.8965 1.4866 0.1007 -0.8245 -1.6756
-0.9970 -1.6726 3.0000 5.8025 4.3318 2.8955 1.4866 0.1017 -0.8225 -1.6726
-0.9960 -1.6696 3.0000 5.7995 4.3298 2.8945 1.4866 0.1027 -0.8205 -1.6696
-0.9950 -1.6666 3.0000 5.7965 4.3278 2.8935 1.4866 0.1037 -0.8185 -1.6666
-0.9940 -1.6636 3.0000 5.7935 4.3258 2.8925 1.4866 0.1047 -0.8165 -1.6636
-0.9930 -1.6606 3.0000 5.7905 4.3238 2.8915 1.4866 0.1057 -0.8145 -1.6606
-0.9920 -1.6576 3.0000 5.7875 4.3218 2.8905 1.4866 0.1067 -0.8125 -1.6576

6.4 EDOPING.qform

edp cal A ML, WEAFEEMEIANE OB AE. SETRINAE AHY MZEKRES Ep X
R PAFIEN

Z&ff%(ﬂkﬂ ::q-lap-%l{g

XHLFR Hy S L MAE, RIZEORBEAE O I HBRIEATERE (eDoping B F Rty TH EVBM 112 K BEL
e “) ol Hi #l g HIM@-’??I‘}?P@E)%ZE A} Fl Ep K&, W% CFRZ 0. Bl e S mis) Ed,
E—HR A E ¢ , B SNRBRIUMEE H - Mo, R LAL SR =5, FOREBEMEIFE T, RN
TERIAH 1

# q HO
=3 2.6960
-2 2.2865
-1 1.8856
+0 1.4866

C Ny
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+1 1.0858
2 1.1202
+3 1.2029

TE 0.5 lRATA: GIA . af orm AF 2L & S HF

6.5 EDOPING.cmpot

edp chempot fy&MHIASCHE, AT EMGY I L RTEREE. PAF Y Mn $84% NbFeSb (& 2 43
RS BB —1T0A # SHIR, SRR ICEARR. 5 172 B iRtk &% NbFeSb ML Lt 2B i BE ,
%E%ﬁﬁ%@%ﬁ%ﬁ%ﬁ%m%&%ﬁ%o%?ﬁ%%%ﬂ%ﬁ%ﬁ~%%@%,#ﬂamc%mmt
o

# Nb Fe Shb Mn

-0.350468735

0.0
-1.9464166666871563e-05
-0.03650248166666733
-0.28675903625
-0.279502903333333
-0.1441571941954

P P W o o o -
O O O O -
O NEDNBEFE OB
N O O O O O O

7 XE5IH

QR UL AE DA B SORE SR ARt 730D, WSS DHIRAIN SR, RO, AR i
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#5l

B
BEFTYPE

AT, 17
boxhyd

wAATHIR, 10
C
cal

A AATHEI, 10
chempot

wAATHIA, 10
CMPOT

A AATHT, 16
D
DDEFECT

AT, 16
DDNAME

fr AfTHI, 17
diff

A AATHET, 11
DPERFECT

i AATHIA, 16
DREFER

BAATHRI, 17
E
ECBM

A AATHI, 17
EMAX

wAATHIA, 18
EMIN

AATHT, 18
energy

i ATHA, 11
EPSILON

TR, 17
epsilon

AATHIA, 11
EVBM

A AATHT, 17
EWALD

A AATHIA, 17
ewald

A AATHT, 11
F
fixchg

groupby
WAATHT, 11

ICCOEF
BAATEI, 17

N

NPTS

# AT, 18
F)

PADIFF
BATHI, 17
PENERGY
BATHI, 17
PREFIX
AATHI, 17
PVOLUME
fr ST, 17

Q

query
F AT, 13

R

react
A TR, 13
refine
SATHIT, 14
replace
AAATHIT, 15

S

scfermi

BAATHRI, 15

\Y

VALENCE
wAATHI, 17

A AATH IR
BFTYPE, 17
boxhyd, 10
cal, 10
chempot, 10
CMPOT, 16
DDEFECT, 16
DDNAME, 17
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diff, 11
DPERFECT, 16
DREFER, 17
ECBM, 17
EMAX, 18
EMIN, 18
energy, 11
EPSILON, 17
epsilon, Il
EVBM, 17
EWALD, 17
ewald, 11
fixchg, 11
groupby, 11
ICCOEF, 17
NPTS, 18
PADIFF, 17
PENERGY, 17
PREFIX, 17
PVOLUME, 17
query, 13
react, 13
refine, 14
replace, 15
scfermi, 15
VALENCE, 17
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