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Universalie masinmaciSanas starpatomu potenciali (uMLIP) nodro$ina ab initio precizitati energijas un
speku aprekinos, vienlaikus saglabajot zemas skaitloSanas izmaksas, padarot tos par nenoveértéjamu riku
materialu modelesana. Lai gan uMLIP ir iepriek§ apmaciti, izmantojot plaSus ab initio datu kopumus, to
plasakai izmanto$anai ir nepiecie$ama riipiga validacija. Saja pétijuma més izmantojam CHGNet
uMLIP [1], lai model&tu termisko nekartibu slanveida WS, salidzinot ta rezultatus ar ab initio datiem
un paplasinatas rentgenabsorbcijas sikstruktiiras (EXAFS) spektru, kas fiks€ termiskas izmainas saiSu
garumos un lenkos. CHGNet precizéSana WS: specifiskiem ab initio (DFT) datiem samazina uMLIP
raksturigo sistematisko spéku nenoveértésanu un vienlaikus uzlabo sakritibu starp molekularas dinamikas
simulacijas ieglito un eksperimentalo EXAFS spektru. Lai gan precizé€Sana, izmantojot vienu DFT
struktiiru, ir iesp&jama, ieteicams izmantot aptuveni 100 struktiiras, lai nodroSinatu precizu teor&tisko
EXAFS spektru un DFT precizitati. uMLIP salidzinajums ar DFT un eksperimentalajiem EXAFS datiem
stiprina parliecibu par ta veiktsp&ju un sniedz vadlinijas optimala preciz&€Sanas datu kopuma lieluma
noteikSanai.
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Universal machine learning interatomic potentials (uMLIPs) offer ab initio accuracy in energy and force
calculations at minimal computational cost, making them essential for materials modeling. Although
uMLIPs are pre-trained on vast ab initio datasets, their validation is crucial for reliable practical
applications. In this study, we employ the CHGNet uMLIP [1] to model thermal disorder in layered
tungsten disulfide (WS;), comparing its performance against ab initio data and extended X-ray
absorption fine structure (EXAFS) spectrum, which captures thermal variations in bond lengths and
angles. Fine-tuning CHGNet uMLIP with WS»-specific ab initio (DFT) data corrects the systematic
softening (force underestimation) typically observed in uMLIPs while also improving agreement
between molecular dynamics-derived and experimental EXAFS spectra. We demonstrate that although
a single DFT structure provides some improvement, approximately one hundred structures are
recommended for generating accurate theoretical EXAFS spectra and achieving DFT-level precision.
Benchmarking uMLIP against both DFT and experimental EXAFS data strengthens confidence in its
reliability and helps determine the optimal fine-tuning dataset size.
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