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Z*(kappa, alpha, beta) = Omega/e * dP_alpha / du_(kappa,beta)

it58 BEC, BIRED ZRISRIRIRICE T Berry UMMM SIHITIE, BRERERSEIID XHE,

—4AE
4B ERN SN SRR
o “HRDE: “ERRFESHASHIEHIET, B Berry IBAARILESD.
o “EYMIE: **M ABACUS EBFRIEREF cube SIUHHMESEZSIERRY, FRTESESFHIEFER.
o *3—{f: ~EA BEC BTBIEAREFERESESERS; “HN SRS SESTXNA R
W=,

Eit, B4 BECHER x. y. z =ANLRAERIND. zstar gen --din 2 FNASEMEEB="73M,
SRBAREFENREREASH KRR 2 XI5, MTRFSRSERRERL.
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ZStar 3K Python 3.9 B{EESARAN,
M PyPlZE%%I

pip install -U zstar

N BREZR:

git clone https://github.com/xdzhu/zstar.git
cd zstar

pip install .
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e ABACUS: SCF, HfeiZE. HSHEER.
* PyATB: Berry t8{fRk{t. BETSHEEFIEEF/TEENINL,
* Phonopy: UBEIENSHEFELE,

zstar —--version

zstar ——help



Born B BELIER

1. ERSE5UBER
E8E sTrRU ERPHIT:

| zstar gen —--stru STRU —--pyatb —-—method forward --force
“HEBIR:

| zstar gen --stru STRU --dim 2 --pyatb --method forward --force

ERHIBRM 0.no-move FFIR, FEEXM 1.7i/x+ NRF/HLRAMNEZER. EMBERIABRERRE
H—ESHIA.

RIS
IR ax
--method forward central’
--reduce / --all HANRBNMRUENRRF, St EeifRF.
—-move "x y z" EEER TS,
*--dim 2 3
--input-mode abacus pyatb
—-input_sets FILES SHEUES B RIS EHE,

2. BITTHZISEREEE

At shell i=17:

zstar workflow run --root . --dim 3 \
—-—abacus-command "mpirun -np 1 abacus" \
—-—pyatb—command "mpirun -np 1 pyatb" \
—--omp—threads 28

“—HERMER —-dim 2,
BOABTIFZ0 T :

1. #4T 0.no-move SCF, HIHERTIZEESHETHER.

2. f$F3 pyatb_input —-band ARLEMEXIFREEEIRIZ,

MRS ELEMNERE, T UM EFRRIRIEGES.

4. T ESE AR FNEKE.

5. BSEET cube/restart XEEFIZIBAMUIR(ESHY OUT. <suffix>/,



6. IHREINFBTHITEEMUBRERMITE.
7.1& .zstar/ (RENERIRT, HREERINITR—asSRIRT4REER,

RAXRAZ BRI ESHTEEREMN E. BEULIRIFTREFREZ ERIAR, (B8RRI IMNINEZE
K, REBIUSERZ RAESHI MP R :

| zstar workflow run —-—gap-mode mp ——mp-density 0.08
BEHE:
| zstar workflow status

3. EREAEIETTIMERIBI A
Attt shell:

| zstar workflow script —--backend shell --dim 3

Slurm:

zstar workflow script —-backend slurm --dim 3 \

—-—-queue compute --cpus—per-task 28 ——walltime 24:00:00

Torque/PBS:

zstar workflow script --backend torque --dim 3 \

--queue batch --cpus—-per-task 28 -—walltime 24:00:00

REENENTAT AN TMNEIERE, BER —-subnit,

4. FEALIRIRAL TS BEC
=4

| zstar deal ——dim 3 --method forward —-pyatb
“H4EREIE:

l zstar deal --dim 2 --method forward —--pyatb

FHNESWIIE gen 1 deal FIEHERER —-method central,
K
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Z-BORN-reduced. out S EAINTREARRFRIRIAKE.
Z-BORN-symm.. out ENTRERAHBERZ RN LR FiKE.
Z-BORN-reduced-neutral.out XIFREF SR MHEIEERIZIKE.

BORN EEFMEE3KERN Phonopy [RFIRFART BEC,
BORN-for-phonopy . out 5 BorRN WB—Z. BFREEMLEE.
born_symmetry_report.json XFRENSHRERS.

zstar_2d_bec. json “4ERA BEC RFETIRDISHR.

BEFS57 il

1. e EFIB(ES
B82S STRU. KPT LAREIRE cal_force 1 MY INPUT HIEFBERHHIT

zstar ph —--stru STRU —-dim "2 2 2" —-symmprec le-3

BEfSIRBRAHZI TINR SR EEB disp-+ BRFRINDITE. zstar ph FEKBASIEFISH
abacus_x.sh ; EZSRIERWEIXHE, WRICCIEAAEERSGEH.

2. BB HIHESR Gamma IR 3

zstar postph

zstar irrep --file irreps.yaml ——mode db

NRFEARBATUEIE, K5G8 BEC TIEARFAY BORN SHIEFFER:

cp ../polar/BORN .

zstar postph --nac

3. S S R R
[EIRTEHI5EE BEC:

p ../polar/BORN .
p ../polar/Z-BORN-symm.out .

AR MR IR :



zstar calc --qpoints qpoints.yaml —--born Z-BORN-symm.out \

——dielectric BORN —-dim 3

SERFER AT ER R :

zstar freq --qpoints qpoints.yaml —-born Z-BORN-symm.out \
—-dielectric BORN --dim 3 --plot

BAHEMET 5 cm-1 AORRSHEY; BILUEIT —-acoustic-cutoff JHEE,
THRREAIEE ——thickness B, WHSHSRR, BARIHERILE:

zstar calc --gpoints qpoints.yaml —--born Z-BORN-symm.out \
—-dielectric BORN —-dim 2

REZEEENENEN=HNHEKER, 7188 —-thickness ANGSTROM,

AR N
IHREERER, kRFEE. RERAILINENE/ R ERL:
zstar ir -—qgpoints gpoints.yaml \

——born Z-BORN-symm.out —--dielectric BORN \

-—dim 3 --broadening 10 -—outdir ir_spectrum

RTLAR TR

zstar ir --modes "4,5,8-10" --outdir ir_selected

HARVEHHEFE ir_modes.csv., ir_spectrum.dat. ir_response_real.dat. ir_response_imag.dat .

ir_spectrum.png # ir_summary.json,
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ZStar i Gamma @ EAAFRITER FNEBIMAMFOES, BEHEHYR Raman 5K& 5 Placzek B,

1. SRk AIERTVIER (TS

zstar raman prepare --stru STRU --qpoints qpoints.yaml \
--modes "4-12" -—amplitude 0.02 —--outdir raman \

—-copy INPUT-scf --copy KPT



——amplitude HYER{//Y angstrom * sqrt(amu),
2. BTt E. WEHLIE

zstar raman run —-raman-dir raman \
—--reference 0.no-move —-qgpoints qpoints.yaml \
-—dim 3 \
—-—abacus-command "mpirun -np 1 abacus" \
—-—pyatb-command "mpirun -np 1 pyatb" \
—-—-omp—threads 28

SELHIESEE ERER—R, A8 MEBESE. A plus/ninus MERERSRASEHM
BE, FHCRARSRE.

eI LA AT
zstar raman status —--raman—-dir raman

zstar raman collect —-—raman-dir raman --qpoints gpoints.yaml --dim 3

zstar raman spectrum —--raman-dir raman --gpoints qpoints.yaml —--dim 3

“HRRER --din 2. EFSARAEFHIETIERSE, BRESHNBESEERNFEREERS

MD + BEC 7} ERIRE

zstar md APRTEZM BEC AYKIR. BEC AJLIKE:

* ZStar XJiEE MD RERMBVEIMBIRESTTE.
o MFrENGERERR—EEEKE.
* QNEP BELtESMERFEfar/BEC FMAREL,

Zstar RERGKESHTILE. EREMMEHURE. WEBBIRITERY, FitEBRECERIE,

[EE BEC:

zstar md —-—dump dump.lammpstrj \
—-—fixed-bec Z-BORN-symm.out \
——electronic—dielectric BORN \
—-—temperature 300 --type-map "1l:Hf,2:Zr,3:0" \

——outdir md_fixed

i&Xn BEC:



zstar md ——dump dump.lammpstrj \
-—bec—dir bec_frames --bec-pattern "frame_{step}.npy" \
——electronic-dielectric BORN \
—-—temperature 300 --type-map "1l:Hf,2:Zr,3:0" \
—-—start-step 200000 --stride-step 100 \

——outdir md_dynamic

SRR EEIKEN

epsilon_total = epsilon_infinity + chi_ionic

BRFEOBISH chi_ionic.dat . epsilon_ionic.dat. epsilon_electronic.dat 5

epsilon_total.dat, Y1EREME —-electronic-dielectric, FEFFEREMKE, FEMISERMRN I
+ chi_ionic,

PyATB #FhiHRZFFHRE

ZStar SERNISCRRERRRY PyATB BIHAAT M4

s WIS EERFIRAER static_dielectric_only,
o |BARAEREHhRERSEIEXTERIGIERY 0-30 eV BENF XA, $KAH 0.1 eV; HEMNIgERAFSNE
BHITEAMENESEEREGE.,

* [EAYFRE static_dielectric_function.dat SI|HMR dielectric_function_real_part.dat.

FRNERRRAFIEPRIEIFESICRIE zstar_pyatb_compat. json,

ARSI

zstar potential (B8 zstar pot) BJ%#f ABACUS BY ElecStaticPot.cube :

zstar pot --cube OUT.ABACUS/ElecStaticPot.cube \
-—axes z —-—plane xy --plane-average —-—tile 5 5 \
——vacuum-level --vacuum-sides -—-polar—arrow auto \

—--outdir potential

L HHEFEE. FEERHEE. ¥, DINRBRMENETSEERIZH. MoS2, In2Se3,
SnS. SnSe # SnTe BYEERTMFIM docs/potential_examples.md,
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SR
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zstar gen 4R s%EF0 BEC (BB R.
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zstar workflow run/status/script 7. EEFERBITIIRE TIER.
zstar deal / born / polar ISTEER Y FEHEE BEC,

zstar bornsym / symcheck FRIFRME R EIRITKE.

zstar ph / postph RSN ES.

zstar irrep 52 Gamma FRIETAIEEEM.
zstar calc / freq THEERSESERE XN BN,
zstar ir IHERIERERSIINE.

zstar raman ARk, BT, WEFHETRISIE,
zstar md 5 MD L SEIEZM BEC &5,
zstar potential / pot DHTEREEE cube 314,

zstar wyckoff / vasp BE Wyckoff (VEBaEEHR STRU.
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* examples/ RIFFAMIGIIEIRE, SIIANZREESIZE.
* dist/ 5 build/ BANMED, FER.
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