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RiELEF

BRI BEN R EERCERTRIWRT 3C-SiC &6, ENE—EXTRIEER (#ZFitE BEC F Gamma
RIEE, BEEERL IR 5 Raman i&. EHISLES ABACUS N, SG15 [ESSHN DZP HiE.

1. 5% ZStar FHIRENZEH)

NBAFESIERG, BEEHUT pip install zstar BIRJZEFHERA ZStar, WNFERENAISIZG], NsefE
BEEFZER—DIRAI

git clone https://github.com/xdzhu/ZStar.git
cd ZStar
pip install .

AISMEAILIT GitHub BEEH, AEETE PyPl wheel K5,

2. TRARHITERG
AREFIFELRSEE ABACUS, HEFFEREZITMIHAY LTSV3.10.0 AR, RINEFEZ%E PYATB; Phonopy &k
ZStar —[E%2E,

%< ABACUS M1 PYATB 5, BiRiR It R ECEHIERET TN MPI/OMP FiR. BEEHIT

zstar config check , BHIAREBNRER/A available [FBEIEITEEMH,

3.1t8 BEC 5 Gamma EEF
SRV TIEER, BRI EKEHIMATIRBER:
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cd examples/3D_Bulk/SiC
cp —-r run work

cd work

HOXER. T, &7, IEFELE Unified 1HHE:

zstar bec pre --stru STRU
zstar bec run --dry-run
zstar bec run

zstar bec stat

zstar bec post

bec pre EBSESRIITRMEER[E(ESS; bec run ORSTHEZMEINE. ABACUS BIATTERN PYATB
WIHE, BXIITIISEERTHINEE; bec post FIRTER BEC 5§ Gamma RAEEL, Himd
BEC.dat . BORN. FORCE_CONSTANTS FHEZ(ZUE.

4. %pf IR 5 Raman i
BERTHNIAIT B E IS EER

zstar spectra pre --root spectra —--response .
zstar spectra run --root spectra
zstar spectra stat —--root spectra

zstar spectra post --root spectra

IR & HEZLSNERFN BEC [FRLIEISE!; spectra run #MFE Raman ATEEAY PYATB MMEBN@RZ, spectra post ¥
FUBRRFMEE SN spectra/ir/ 5 spectra/raman/, {REBZEERH Si/C BY BEC UAFFEHERA 2.70e, =
BEEH HFERANN 773 cmA-1; IIRAEZFNATF . . /results/spectra/,

EREMEE, BILUERIZRABRHAT bash run.sh ——with-spectra, LIE— T —RITREE,

5. iL B REiETTR—2=H!

RN



AN R 2% ZStar MM agent skill. #MELLFE A E e LS. BEIFEN
SiC Quick Start:

ZStar JEfY: $HOME/software/zstar
Python ##i: $HOME/.venvs/zstar

agent skills H:%: $HOME/.codex/skills
HHT/EHSE: $HOME/zstar-work/SiC

¥ https://github.com/xdzhu/ZStar.git 7f%%| $HOME/software/zstar. fiif
Python 3.10 7 $HOME/.venvs/zstar G JIFHOEMZIAEL, SRIELEERS H ST
‘pip install .' %% ZStar. PUTLA T4 2R E WM agent skill:

zstar skill install —--dest "$HOME/.codex/skills" —-—force

ik skill ©%3:% $HOME/.codex/skills/run-zstar-workflows, JF7EAIKITESH
FEEUREEH A SKILL.md.

HARAYLEAR ABACUS HI PYATB AIHAATICMF, FENTHI A LB/ L AT FT Y
MPI/OMP #HES AN ZStar FLE . AR ATHAT B R AT
‘zstar config check', ffiiA ABACUS A1 PYATB ¥Jii/x A available J&ELfE4k%E.

¥ $HOME/software/zstar/examples/3D_Bulk/SiC/run & |55 T1E H %
$HOME/zstar-work/SiC. JE#iT preflight, FEDiElT

‘zstar bec pre/run/stat/post' fil ‘zstar spectra pre/run/stat/post‘, AT
run.sh. FZEMFBERAE, IFRRREEE TR IR S0 SR

ITERUE, R ZStar. ABACUS 1 PYATB FRRAS B ol $04T SCAF kAR 1H 515 2111
BEC. Gamma A5 i, IR 5 Raman £S5k, LA &M BRI 52 .

EEETBRRGBYIENE. BEftER. HHESRER. (P RGESHHDHT.
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z Sta r Automated Workflow Unified Calculations Dielectric and Spectroscopy
( & . : o .
) Symmetry-Adapted Joint Reconstruction Static Dielectric Function
Finite-Displacement @» Polarization mu'lti—branch mat;hing 8(0) — o 8ph (O)
Relaxed Structure Reduction of calculations Symmetry completion: atoms + directions
by symmetry operations U Au Joint fit: BEC + force constants Electronic + Phonon contributions
03 . v N 7
0D, Molecule | |1D, i n |
olecule| |10, Nanowire Reference SCF Calculation Born Effective Zone-Center Frequency-Dependent Response
Insulating check, charge density reference Charges Phonons —Ree """ime
’ 5 7 _9Q op o - | === J
7 / * e Ou £ ou Fre
‘ + K K quency
> ABACUS + PYATB > . N N Phonon Modes >
Polarization, forces, optical response Zo Zy Zn Irreps Classification Infrared Spectra
Zyx Zyy Zy: é\O/O
2D, Slab 3D, Bulk Polarization & Dipole Force Zx Zy Z= J l A N M
Periodic: Berry phase Difference
/ Non-periodic: cube integration | AF Wavenumber
PO ® Kiﬂ Polarization in 2D Materials
— Raman Spectra
Multi-Scheduler Workflow Automation w ‘ AN N_\ ‘
dim=0/1/2/3 Agent Skill Support In-plane polarization ~ Out-of-plane polarization Raman shift
- potential map potential profile

U] = i Ty

ZStar EIMEM. AERMAMSERBHITE. H Unified ABACUS + PYATB HEZR M RI—EXIFRIMEIEEL I+
5% Born BXIERM (BEC) . Gamma FRJIEEMFN Raman §8%, BIdhkit. HS5BFNEBMENEER IR,
Raman FA/TEBZER, FHRER BAMAVREEIZH. VASP. CP2K 1 Quantum ESPRESSO [R5 B X iikEERY
*NFEITEEREL.

ZStar AMSEFESER. S8 MAXG. BEEE. RUE. BREE. KEEWRS. SOEMNESK
THRE TR, BTRE. SUSHREE.

RATSEHRHIE. B8, ZAMERBR, B ERFEMFE.
HERAREERIESIETIME L E N docs/validation.zh-CN.md,

Unified ABACUS + PYATB ii#2H Phonopy &R, RRTIREY BEC 5 Gamma mAEFIaR, S, HSC
{UFBAMIE. R HAEE RIEIEIRES Unified BEC/EFHGE 0 EEXIZEH, Unified i&EZ2iEH—S157BEY0
IREE—EIE #4455 IR 5 Raman £R, BEAMMASHREHHRBHEERACR.

SRICEEESUEWRNIRBIISEER, HEEMIRERBIRASHKRICR.

BEMBIMYEERE SCF 5MEHK, thERE PYATB B Berry FAO RN, EIEIFRE (R 7T SiC. MY
75 HfO,, EHFUAY a-InSe; FURIAKE. MIRSSRKIESHIEE, Kk 23ISR CPU AT, FEEH/
HHERTYIERE.

FEIEE

* Unified BEC/APT, Gamma NEHSFESIEILIR Raman 521, {REEIRIZAY Separate XIRERFAEH £/Rak
B,
o YRR, 2RFIKREBFEWFFEZKFIMNNELE.

* 0.no-move -> i 45ty MIBR{ESHIT. ARELTIER.
FrE#ESER 0.no-move FIKSEBTZERE,
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o &% SCF ERERIUT IRBEMNE,

o 4R shell, Slurm 1 Torque/PBS IXFARIZA,

o BnFRAEIAMR PYATB SsOSRSEERIFThRA PYATB,

e CP2K Berry 183 BEC RUBR{THTmEE RIRNRIRE APT XTHR.

o =4 THERGLIR—UHEREIRMN/BEC M,

o FATER. BRI BHHR. AINE. RISIEFINMEEINAL,

o HEFEEAIRMAFEIEEREE BN DT,

o MEEIHFTEAIHISEAL agent skill F1 JSON TEXFTUGE.

o hRAMCAYITTE RS TR MM N A TN S i EALE,

o EMEDFFI=4E bulk B Quantum ESPRESSO J;R4 DFPT BEC/IR IEEIAE,

IHHR=RAXREO. din=0/1/2/3 ¥HRLIE. QE TR, BAEEGEEES. Phonopy #UE . Rk
Raman, JEFEERARLERIDNF—HFR THERRTTRF i,

YIRS IEE R

ZHRRRG
ST =HEHARR, ZStar 1RIR

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

115 BEC, BREDZAISIERIRICE TS Berry MM D STHITIE, BRERERSERIDSTHE.

—HERE SR

XIFiE z FEHBRI9KEL, ZStar 1E/EHE z @AY PYATB Berry tRALSIEFEHR x/y J51AAY ABACUS EBTE cube
SCEBthES, BIHSET XM BEC FIEAI/9 Angstrom 2 BYLRMRILER, H3ZHF Gamma & IR/Raman,
FEFSIBMEEEIRAY bulk NAC, EABIREEARMEERFREZELER 1D Coulomb cutoff, HEI —4#ET{ERAZ
Fif.

BN(9,0) AHKES Sb2S3 EaSEIRH5E%E unified BEC/Gamma iTE., £3KE. IR/Raman &R, ERERTLE
BH run.sh, BEC SHEHSEE E—E SCF, Sb2S3 BlRHESEANTHIELURESE, MFRZSSXINERTIIS
X (REE FEas &SN SLRMEAER] Raman HEXEEER, AMEIEMFBaERERS.

73 7, 5
T HERBOER STEYMARESR AR R
o “EIPIRIOER: “EARRIHSBSHEHET, 5 Berry BAARLESD.
o SEHIMRILSE: **M ABACUS EBTIZREE cube STHHEEZSIENS, AESEFHBE TR,

o *F3—: ~EA BEC BUBRIMREFERESESEMNRE, —ENBEERABESETTRNAE
|,


file:///E:/Work/ZStar/issue-2-pr/docs/calculator_independent_backends.zh-CN.md
file:///E:/Work/ZStar/issue-2-pr/docs/one_dimensional_workflow.zh-CN.md
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|BRRTSRSHY Z-BORN-*. out FTRFATRTNS. FIFTHRCAIHES; Phonopy BORN AIFE—EENZKA
WIS, 5 EENEN AR, SIS BIRHME Y. B Y% BEC FEBE=1/AMAAL
BIER. BAG—RIZET Phonopy FFNRENR WIREEIREHKAVER, IBNERRVENERE
B x. y. z =AM, SRRGEEAERERARASHFR 2 X5, WTHRFEESBEHRERE.

FeR_4Hn Rt B AEEREMNSE BEC LanfERE:

zstar bec pre --stru STRU --dim 2
zstar bec run

zstar bec post

EANIESBEEA Berry HBAIMA SHEAM cube FR3 @B, [EE zstar polar2d {VRBAFHITEESE/(U
8 cube XY, AMEAFIIERAL.

T
ZStar 3K Python 3.9 B{EESARAN,

BEFR examples/ BREHATSTANMRBLER. PyPI LREFEERABER. SUAIEREE KA
BIIFCR.

M PyPI 22

pip install -U zstar

MR B ER:

git clone https://github.com/xdzhu/ZStar.git
cd ZStar
pip install .

HNERIE R RIEXS NIDRE P B :

e ABACUS: SCF. BBfaEE. HSWHEiAER.

* PYATB: Berry 1BAItk{it. BETHIQEFIFEFNEBIRLL

* Phonopy: {UBEHLEMSEFELE.

e CP2K: BJEHY CP2K BPFRAAS BEC [FiR,

* VASP: [R4E=%4F BEC FIRICAIAB N BN TIER.

* Quantum ESPRESSO: AIIEAYRA DFPT BEC, 1MEEF IR B&EL,

OLHEAER spolib SSRUEIHARIFRIEALIE, ABsabKEt pymatgen, WISREEFA vasprun.xml .
CHGCAR/POTCAR #&#, =Y|HAR smodes/Wyckoff i&ELES, 1Lk VASP &

pip install -U "zstar[vasp]l"


file:///E:/Work/ZStar/issue-2-pr/examples/Benchmarks/README.zh-CN.md
file:///E:/Work/ZStar/issue-2-pr/docs/research/PUBLICATION_REVISION_20260904.md
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POSCAR/CONTCAR, ABACUS STRU. MD ZE#aMusEENARAZ ORXIFRIELMEIIR ZStar BAYEE1EEES T
JEEO

TBETE:

zstar --version

zstar ——help

TETEGERAREENEANEE R (I0 ——user AAISANAFPEE) |, MEESHA &% shell/Torque 8
Slurm EahiEE mpirun EY srun :

zstar config init

zstar config set executables.abacus /opt/abacus/bin/abacus
zstar config set executables.pyatb /opt/pyatb/bin/pyatb
zstar config check

zstar backend list --check

agent skill

T4k ZStar 5, OIEIERLEMEIHRMHAY $run-zstar-workflows FEE:

zstar skill install

zstar skill preflight --root . —--lane bec --dim bulk

LRECHERERRASIE, FH% ZStar [B{H ——force FIEiLAE; EthFESIELZETA —-dest
/path/to/skills FEREFZBERBR. 1Z Skill ML THENE. SESMIiHIT. MnEE. AERRNIRL
FENEF=IRIERFIHE. ¥ docs/agent_skill.zh-CN.md,

B CLI. REFIR. BREMTRMNEPRELTERL eo178%.

Born BXEBELIER

1. £ 2ES(EZER
EFEE sTrRU WBER$H1T:

zstar bec pre --stru STRU

bec pre ERIA{#F ABACUS + PYATB 5 Unified XIFRMIEECFE, BlERIERRE, Rttty EEEIXL
¥, RBYRAEMWERY, Ff#EA --calculator cp2k. --calculator vasp B --calculator
qe,

4R


file:///E:/Work/ZStar/issue-2-pr/docs/agent_skill.zh-CN.md
file:///E:/Work/ZStar/issue-2-pr/docs/cli_reference.zh-CN.md

| zstar bec pre --stru STRU --dim 2

0z EERRY—HERE::

| zstar bec pre --stru STRU --dim 1 -—method central

ZRIA ABACUS + PYATB BRM 0.no-move F8, /SHERE disp-001. disp-002 ZF Phonopy il BEHR, B
SFIFF cal_force 1, [E—Ht SCF ERIHE(t BEC #1 Gamma F-FIRL, --ensemble cartesian {RER
1.Ti/x+ FBHRE. TEASMBER BIMEHTHESHIA.,

S PRI

HEIR ax

—-method auto|forward|central BSRIERARE (Unified BUA) . BIIEERPOED.
--ensemble phonopy|cartesian ERIAHLF BEC/Gamma %%, S RAIHER/RHE.
—-reduce / —-all BHARBNREARERET, SEaditE 28R+,

—-move "X y z" EEESE, RIS RRRE.

--displacement 0.61 IEENBIKE, B A; HZBA 0.02 bohr, ER(FRLIREREDST

=,

—-dim 0]1]2]3 DF. —HE, THEER=HNE,

——input-mode BN ES .

abacus|pyatb|hamgnn|custom

—-input_sets FILES SHIENES BRABINSHFT I,

-—pp DIR ABACUS [&%: ( .upf) BF.

--orb DIR ABACUS #{EHNE ( .orb) BH=H.

zstar bec pre --stru STRU \
——pp /path/to/PSEUDO \
-—orb /path/to/ORBITAL

WNREBFEENERSEZAE—E, JUREERESAIEERRER. ZStar 2RI STRU RIS
HEEK, NRKAE, REETRARLEERE— NASEmEBsUYt. S MRS EiRSEL,
FHHRERARIMMES SR XEESiEEERTNER. ZStar AAERRR STRU, FITEAIRIASA
.zstar/STRU.resolved , FFEEIRF] SHA256 REG{EBSN .zstar/assets.json,

BERERILUERESZBEIAME:



zstar config init —-user
zstar config set abacus.pseudo_dir /opt/abacus/PSEUDO —--user
zstar config set abacus.orbital_dir /opt/abacus/ORBITAL --user

zstar config check

BERGSHH ——pp F1 ——orb AT EBEE. [RIR STRU FAYERTERR AZLMEXTTF STRU FRIEERAE
M1, MASEXNTEAR shell ZE1EH.

2. BT H IS RS
A shell iE17:

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

—HEREAN R D BIER ——din 1 5 ——dim 2, IS FER —-din 0 ; BFEA Gamma REE
B EHRTIREKE (APT) , NEEIRIRIERIRIRR BEC, (R4ERIL/BEC ESZ2BEAN out_chg
1 10, ¥ ABACUS cube BUASNBEIRT HEERED

BOARI TR0 T -

1. #4T 0.no-move SCF, HIHHEETIZEE SHERAER.

2. f#F3 pyatb_input --band EEMNSIIFREGHIREZ.
3.MNRSEENATE, EHIBITEFRRIREEL.

4. ITESE SRR FNABKE.

5. l§&E T cube/restart S HIFIEMUBESH OUT. <suffix>/,
6. IR B THITE BRI R ERITE.

7.7 .zstar/ (REMERTE; FHIEERINITR—an<SRIRT4R4E,

AN B BN EIITREETISREE band gap, AT BTIERFEZAI MP RS

| zstar bec run --root . --gap-mode mp —-mp-density 0.08

BEHE:

| zstar bec stat --root .

3. £ A RIETIHERYHIE
i shell:

l zstar bec job --root . —--system shell



Slurm:

| zstar bec job --system slurm

Torque/PBS:

| zstar bec job --system torque

BAZI. R, BIPR. MKSHN module ARRAPSHIE— header 1, {KIXI%IE: Specified -—header FILE >
Current T{ERIRERAY header.sh > Global ~/.zstar/header.sh, A&F; EERER4ERT =SS Y
PRIANER, {FERRF0 MPI/OMP {BISIFE zstar config :

zstar config set execution.mpi 1
zstar config set execution.omp 40

zstar bec job --system slurm --header /path/to/header.sh

header ERIBRYZIR/RS MPI/OMP ILES; EPHINESIAEMBAFHORIGR. 2zstar phonon job
zstar spectra job {EFIMEEIFINI, Slurm, Torque. AMBITITHITEEEGIFWheader #i2, |HERSEI
——env-script KEEFRZA,

EiREABEmSSEMERS: shell/Torque (£ mpirun -np N, Slurm 88 srun --ntasks=N. 0N --
dry-run BILAEAREIITERER MEE HAR, NE. FTIRFENR RS =XEIRNRBESSIZEEGIER
docs/validation.zh-CN.md,

REEREMAASHBASTINEIERE, BER —-subnit,

4. R IBRALHAEIE BEC

ABACUS + PYATB 93 APT:

zstar bec pre --stru STRU --dim 0 --method central --displacement 0.01
zstar bec run --root . \
—--abacus—-command abacus —--pyatb-command pyatb --omp—-threads 20

zstar bec post --root .

Unified IEEESRIRTERIOD F APT ELEE, BRIGRIEEKERFIE response_fit.json, HEHF—
AT response.json, PYATB BiHHIEHCESREBTEABENNMNENE, MERE LI PYATB W#%. B
DTFUERFE (——ensemble cartesian) {AEH apt.json; XWFIHRNRANGEL, BHEAILANSBIFTEIR
BEFEMSHEFEAFIRERINGIRLES.

=%

zstar bec post --root .

“HERAAE:


file:///E:/Work/ZStar/issue-2-pr/docs/job_headers.zh-CN.md
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| zstar bec post --root .

0z FHIR—HERAAME:

| zstar bec post —-root .

TERBRAIE pre IBFRHERSEDTIAMEBLEEEEME. |BAY gen/workflow/deal AFLHEAFAFRE
AORE,

Kt
X1 ax
BEC.rep.raw.dat S BRATREAREFRIRIAKE.
BEC.raw.dat B M R RIR 2R FIRIATKE.
BEC.dat TR EAFBEAZ RN SR FIKE,
BEC.rep.dat XIFREFF S P HHEEERILKE.
BORN F3F/TE35KERN Phonopy [RFIRFFHY BEC,
force_fit.json NARHUEIZHT, SH—IBNATIRICRS FHRZ.
response_fit. json Unified [FHARISE/EH0 BEC/APT, 1EE. BfISiSH.
response. json F—IORNCR, SIRLEREEIERE.
BEC_symmetry. json IR RRUBERIOITRELN SHER S,
zstar_2d_bec.json IR ERRUBH 4IRS BEC i2HT.
zstar_1d_bec.json IRE-R/RUBHI—4ERS BEC i2Hf.
apt.json |BEVER/RAFS/ cube 53F APT R SERERAMZHT,

FMtTEERDAENHR., [HPEE{REE Z-BORN-symm.out . zstar_response.json .
molecular_apt.json FRFZFFIAGH, HEES, (XNSEEHIREXHAZE, ZAEERINNIES, BF
FERVBBHRERIRUSE. FERAMEKES MR, BORN REH—, AHBES4AL BORN-for-

phonopy .out ,

CP2K BEC [5i%

JHFHF (--dim 0) BE=4E4E%% Gamma £ CP2K i\, ZStar ATLAMIBAREE #i& APT BY BEC 3K& :



zstar bec pre --calculator cp2k --input input.inp --root cp2k_bec --dim 0 \
—--method central --displacement 0.005

zstar bec run --root cp2k_bec --cp2k-command cp2k.ssmp \
——omp-threads 20 --data-dir /path/to/cp2k/data

zstar bec post --root cp2k_bec

BERRMEBENBESER, TSN .zstar/cp2k_bec_state.json k&, XF CP2K 2025.2 KLA
LA, IXEJUARS cp2k-bec native # cp2k-bec compare HERKFFLVIRIFESE APT_FD 3KE. KELE.
ARSI, WSHEE FIEETET RRIE TR RS S,

VASP BEC [5i%

ZStar tH AT ET1ZIREN VASP B9/E4 BEC THAE, BZAIA auto XI LDA/GGA {£5CSEFE LEPSILON DFPT; Nd#hiEfiih
ZRXBREERBE, taEiEEitERA.

zstar bec pre --calculator vasp ——input-dir vasp_input --root vasp_bec --phonons
zstar bec run --root vasp_bec —--vasp-command "mpirun -np 20 vasp_std"

zstar bec post --root vasp_bec

TERSATHE®E SCF HIOETIE, ABESEAHNBRMNER,; STk BiassE. KWESRs—

fitH JSON. ZStar 5KE# Phonopy F&ZSHY BORN X14F, BFRIZRIF. SEHAIA, KELIER VASP 6.3.2 SiC

SCANIGUEN SeEEH SIS0,

EERI ——phonons IREVRE I mEF, HNAEBES RERH,; RKREBEFt580 £8 e oA --piezo, [
PERFABREEFN, FTEINPESESD. F0 ——elastic FKENGEEE Bulk MR RZIESH d, FEXRAR
HENTERED, BEJ9 VASP RLUEMRNZT DFPT, [RANIRNIERIREAKELIE. Raman BRE&IURRLE
IheeRNE AN,

AF SRR

H= BEC ##FEHY zstar bec post BEAIEH Gamma JIEEL. qpoints.yaml, irreps.yaml FJ] BORN,
A EEREE zstar phonon irrep 5 zstar dielectric static, FTHREE4H Gamma NitE., TEM
M7EFEHR BTFEEEFHIEER,; BREKERITEARESHR Gamma BRIEA.

1. £ EFB(ES
83 STRU. KPT LAREIRE cal_force 1 MY INPUT HIEFBERHHIT:

zstar phonon pre --root . --calculator abacus \
—--stru STRU --dim "2 2 2" —--symmprec le-3

zstar phonon run --root .


file:///E:/Work/ZStar/issue-2-pr/docs/cp2k_bec.zh-CN.md
file:///E:/Work/ZStar/issue-2-pr/docs/vasp_bec_zh.md
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BRI PR BB TIMETSREER disp-+ BRPAISITE. zstar phonon pre REXMALEHISH!
abacus_x.sh ; EHRIERHEZHA, WRBEIEN mhEEFISESH.

2. BAEAHHES Gamma &3

zstar phonon stat ——root .
zstar phonon post —-root .

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

Phonopy FTTiARI SEfFTHRIUSIRICA Unresolved , MIASHERERTD 58RI, EEENK 32 R
BFROIRSIZER I AR EIENZEE.

NRFEIRITTSIE, MSTHE BEC TYERTFHY BoRN SEHZEIFFER:

cp ../polar/BORN .

zstar phonon post —--root . --nac
3. B S SRR T IR
[ERTEHI5SEE BEC:

cp ../polar/BORN .
cp ../polar/BEC.dat .

AR MR IR :

zstar dielectric static -—qgpoints gpoints.yaml --born BEC.dat \
—-dielectric BORN --dim 3

SERAERA T ER R -

zstar dielectric freq --qpoints gpoints.yaml —--born BEC.dat \
—--dielectric BORN —--dim 3

FEFENAS HEIMoKE, oK SCED/ REEpEUELAN PNG/PDF/SVG B, REHUERT A ——no-plot . BRIAHER
{&F 5 cm-1 BIESFER; TJLAUEBIT -—acoustic-cutoff JFEE,

THHRFAIERE ——thickness BY, MLSHEETR, BLRIHERIE:

zstar dielectric static -—qpoints gpoints.yaml --born BEC.dat \

——dielectric BORN —--dim 2


file:///E:/Work/ZStar/issue-2-pr/docs/point_group_activity_validation.zh-CN.md

-—thickness ANGSTROM HiHEEIT—AYREBIZNN, FEEEFFRAEIIAE NEBES. BREASES
BEEFRHAZAVABEIMARS, BI0 --slab-boundary macroscopic , RFEEHEINER. EIMNENIRELE, 1Z
EIRAS /9 PYATB IEINBIESAIEIE. FBIFLIER S F/1D/2D/bulk Raman BALFEN MAEN SEHAI, TSR]
BAE., ZHSTHEHREHITEN N EIHLTERE.

AR
TSR, TR, RIUEOLIONE IR

zstar spectra pre ——kind ir

zstar spectra post

HRVSHEIE ir_modes.csv. ir_spectrum.dat. ir_response_real.dat. ir_response_imag.dat.

ir_spectrum.png. ir_spectrum.pdf. ir_spectrum.svg F ir_summary.json.

VA= 1=1
ZStar if Gamma REIEATRITEE FN I OESD, BEIFFENR Raman 5KE5 Placzek 38,

1. Rk EIERTVIER (TS

zstar spectra pre --stru STRU --kind raman \

--modes "U4-12" —--amplitude 0.02

——amplitude HYER{Y angstrom * sqrt(amu),
2. RiTitR. WEHSIE

zstar spectra run ——omp-threads 28
zstar spectra stat

zstar spectra post

SELEINESME TER
TR, FHCRAKRSERE

E BB R] A zstar spectra stat —-root raman &2, FfH zstar spectra post --root
raman EFTEAME,

“HRRER --din 2, EFSARAEFHIETIERSE, BRESHNBESEERNFEREERS

SRR, FENEMEIBESITE. T8 plus/ninus MEERSASEHMA
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9+ IR 5 Raman

SEMMIBEAE. TIER. WSS benchmark i5W 9F IR 5 Raman Y6,
M D FEREBANBIRETSEEER R, B AED FRIMENER Raman 5 IR HARVEIEALFRIESR
%

zstar spectra pre --stru STRU --dim 0 \

—-acoustic-cutoff 100 ——amplitude 0.02

AT ap < AR mEeE Ay 84T AR R AT A AmAss -

zstar spectra run

zstar spectra post

FNESERAIRF SCF RIZImEMRIZAY PYATB SAMEMER. S ERINAIEER dalpha/dQ = V/(4xpi) *
d(epsilon_r)/dQ ¥EIEADFIRUESEL, RS ZESE B Berry IRIZRR dmu/dQ = V * dP/dQ &%
KD FERESE. BIEAIREK Q BE[LA angstrom * sqrt(amu),

EES AUBERNELRE—EM L BHIGEMEHEIE:

zstar spectra stat ——root raman

zstar spectra post —--root raman

DAERNE—, BFELNRBMNIERE, FERASERSERE. TEREITE FEDIINEES
R, B4, (UBIREMRE I RSAIBEE.

VASP 5 CP2K it&H =8
THERARIEFESRF VASP #1 CP2K:

zstar spectra pre --calculator vasp —-response vasp_bec --root vasp_spectra
zstar spectra run --root vasp_spectra —--command "mpirun -np 20 vasp_std"

zstar spectra post —-root vasp_spectra

zstar spectra pre --calculator cp2k —-—input h2o.inp \

--root cp2k_spectra —--dim 0

VASP SSRAEN BN MER OED; CPK FRRAIRINMBIRF] LINRES/POLAR ERNE., HFNITELES
MY, SiC/HfO2 g9 ABACUS-VASP éu.ﬁ HESZAITERR FinEiE.

DT APT B 2'FEM HSE SEICR:

examples/0D_Molecules/{H20,CHU} /results/hse_apt_summary.json, SEELKfkss IGRTEFRH cube {5
BEAPANCE; JSON REZR. WELERE. (. ?kié’JxE FOXIFRIHEIEGRISER, BLUBHZEE,
PE HSE ZfFIt9RFA ABACUS BfIIEE cube FR53, AE1d PYATB,
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1% BEC 5 APT &8
ZHIERB T THIREFRENNANTEKE, [RISWNICRINTTEIRS

HE @R Bi& RERMER

3D 3775 BaTiO3 ABACUS + PYATB, PBEsol Z#%(Ti) = 7.440 e; Zx(Ba) = 2.734 e

3D P75 HfO2 ABACUS + PYATB, PBEsol Zx(Hf ,xx) = 5.394 e; Z*(Hf,zz) = 4.828 e

2D B = hBN ABACUS + PYATB, PBE Z*(B,parallel) = 2.702 e; Z*x(B,z) = 0.343 e

2D alpha-In2Se3  ABACUS + PYATB, PBE Zx(In(2),parallel) = 4.016 e; Z*(In(2),zz) = 0.278 e
1D BN(9,0) ABACUS + PYATB, PBE (Zrr,ztt,zzz)_B = (0.397,1.256,2.745) e

0D H20 ABACUS + PYATB, PBE q_GAPT(0) = -0.481 e; q_GAPT(H) = +0.2U0 e

0D CH4 ABACUS + PYATB, PBE q_GAPT(C) = -0.021 e; q_GAPT(H) = +0.005 e

FEHMAZRITSIE BEC IRERDE. D FITIIHREFIRIKENIEEAZE q_GAPT
REERAER IR BEC,

Tr(A)/3, RRHGERR
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file:///E:/Work/ZStar/issue-2-pr/examples/3D_Bulk/t_HfO2
file:///E:/Work/ZStar/issue-2-pr/examples/2D_Slab/hBN_unified
file:///E:/Work/ZStar/issue-2-pr/examples/2D_Slab/alpha_In2Se3_PBE
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LR

X EEERIS S T UEHIKRSEZAT, B4 Separate HEIF—45 100%, FEREFSCRR CPU AT, A
ME=FF9 Separate / Unified NME(ZEL, —+AZK BEC/APT 5 Gamma S FEVESREINE 3.98 (5, B
POfh4ERERY IR/Raman BXEEERSINE 8.35 (2, BRESE. FihhRMNREIERBERE ARG L&
1R,

(a) BEC/APT + I-point phonons [ Separate W Unified Speedup
. T T .
c-BaTiOs 230 T
sic 3.48x
tHfO, 276x -
a-In,Ses 299 1
hBN 3.96x
MosS, 2.40x
BN(9,0) 2162 1
Sb,S5 220x -
H,0 2.43x
CHy4 3.98x o
0 25 5IO 7I5 1(I)O
Relative measured solver cost (Separate = 100%)

(b) IR + Raman Speedup
t-HfO, o5
MoS, 3.39x A
Sb,Ss 3.68x
CHa 8.35x A

! !

1
0 25 50 75 100
Relative measured solver cost (Separate = 100%)
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RFRMEEIEER

RRFHE. SERA. KEERTIEMEBRYTIEE docs/paper_figures,

(a) HfO,
3D, bulk

A

a
(d) MoS>
2D, slab

O

(g) Sb233
1D, nanowire

Q Q 0

po X o
C O)M@(fc(

% >
R
RS-,

() CHa
0D, molecule

(b) — ZStar Ref. [55]
IAZU I 1
10 —
. E, \ £
¥7
C
2o
£ 05} .
x
0.0 k .
200 400 600
Frequency (cm™?)
(e) — ZStar Ref. [70]
T T E’ T 1 1
10} ™~ .
=
.‘T) "
g A
£ 05 e
x
0.0, et :
25 300 350 400 450
Frequency (cm™1)
(h) —— ZStar Ref. [62]
T T T
Y AT .
2 Ay
¥
C
2
€ o5t / i
x By
0.0
0 100 200 300
Frequency (cm™1)
(k) — ZStar Ref. [71]
10 1
v4(F2) g
> e v3(F2)
¥7
C
2
£ 05} .
x
0.0 L 1 L JL

1500 2000 2500 3000
Frequency (cm™1)

() — ZStar Ref. [55]
A1y ' " E
__é\ 1.0 j B]g N
2 E
9] E g
:‘é‘ g9
S 05} .
IS
©
o
0.0 .
200 400 600
Frequency (cm™1)
(f) — ZStar Ref. [70]

T I E; 1 A’l 1
>10F < .
¥
g EI/

S
S 05f / .
IS
[]
o
0.0 l L
250 300 350 400 450
Frequency (cm™1)
() — ZStar Ref. [62]
T T T
/Bg
%s 10 Ag .
G // As
= AN
S 05} .
€
[0]
o
0'0 1 1 H
0 100 200 300
Frequency (cm™1)
(|) — ZStar Ref. [71]

' ' ' V3(F2)
> 10 F Vl(Al)* /—
¥
T
k= v2(E)

S 05} .
€

]

. |

1500 2000 2500 3000
Frequency (cm™1)


file:///E:/Work/ZStar/issue-2-pr/docs/paper_figures/README.md

PO1TXS L ERE~PY 75 HfO2 (3D, bulk) . BAEE MoS2 (2D, slab) . Sb2S3 (1D, nanowire) F1 CH4

(oD, molecule) , PBEsol HfO2 {TEIEZLEE 15 1 F2EYeFHEIVFN 30 NESTAAY Raman IR FNER; S
JSHI ABACUS/PBE-D3(BJ) MoS2 {TIiG£HEE 6 MEFARISEF 4K BEC SHET IR BER 12 MEFRHIHL
#43 Raman MNP EREEGIEE,

T T T 800 C T T T -
400 -(a) —— in-plane (xx = yy) (b) in-plane (xx = yy)
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200 F | 600 [ .
3 3
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O 1
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_g?é 0 {-_235 15F out-of-plane (zz) -
§ 51 7 g 10k _

A
o
T
1
(%3}

out-of-plane (zz) — J \\
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1

1 1 1 1 1 1 1
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N
a
T

o

HfO2 ‘A HBE SEFES SN=4S N0, PBEsol/TZDP 9-au [AEAEE] epsilon(0) = diag(75.761034,
75.761034, 18.045191) ; MoS2 EMIEHAKE HEENEISHBERILE, MASKEERSERN""HN
R,

PYATB #ilHRAFHE

ZStar IRNSCRRERRY PYATB BRI HAAT4:

* FEFFSEENFTMRAER static_dielectric_only.

o |BARAEREHhRERSEIEXTERIGIERY 0-30 eV BENF XA, $KF 0.1 eV; HEMIgERAFSNE
BHITEMENESEEREGE.

o [ERJFEA static_dielectric_function.dat 5|HfR dielectric_function_real_part.dat,

FRNERRRAFIEPRIEIFESICRIE zstar_pyatb_compat. json,



AR B

zstar pot BJ9# ABACUS A9 ElecStaticPot.cube :

zstar pot —--cube OUT.ABACUS/ElecStaticPot.cube \
-—axes z -—plane xy --plane-average --tile 5 5 \
—-—vacuum-level --vacuum-sides --vacuum-window 0.75 \
——direction at+b —-mirror-test \
—-—polar-arrow auto \

—--outdir potential

EA LG HHRTESS. FEEHEER. SEFams. BUEUETREERZSET, LIRS EIRESRE
POFIEAESTRE, BEEaE ORI dipole correction i EEEMERBARIGEBERETE. AFRME
BRh, MoS2 |9 Delta V_vac = -1.65e-5 eV, alpha-In2Se3 A9 Delta V_vac = 1.220812 eV,
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SR, ERIAFH SnS/SnSe/SnTe FRIRILL W ASIZRAISIE,
AN 1
AP
e Ihge

zstar bec pre/job/run/stat/post

zstar phonon pre/job/run/stat/post/irrep

zstar spectra pre/job/run/stat/post

4k, APT/BEC,

BORN . ZZENRSHUES A,

. BTOHE. NDEH. MRNATNET.

THERRRAIAY IR 5 Raman TERR.

V={V) (eV)
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we Ihee

zstar dielectric static/freq/optics S, IReNREB TN ERIARL,

zstar backend list FItEEN, FHAEERFaEtt.

zstar config init/show/set/check FRBITEERRR. ITTRTERAER] ABACUS £B&RER.
zstar response R FHHR— I BRI NETE.

zstar density R R E S HIEEC RS FISRIR sidecar,

zstar stru convert/wyckoff SRR TS Wyckoff (U E.

zstar data db/qnep EIEANEYH BEC/High-K HURRFESH qNEP #UE.

zstar skill install/path/preflight L& agent skill S ET{FX,

zstar pot LRSS/ FEE, EEBEREIAFITRE,

BB, EEMT RGBT DB S1T8%,

S| FASVATIIE

QNER ZStar 325 TIEANE X TAE, 1551 ZStar L ESIN BRERA, RIS |REirERNEFEESE
TSN NFREF.

ARIRARINEEATEES | BEE CITATION.cff,
ZStar {8 GNU General Public License v3.0,

Copyright (c) Xudong Zhu.
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