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Materialu datormodel&Sana atomu liment jau sen kluvusi par svarigo materialzinatnes
sastavdalu. Kamér kristalisko vielu pasibu ab initio aprékini pamatstavokli (ground
state) ir plasi pielietojami un pieejami dazada Iimena lietotajiem, ierosinato stavoklu
aprékini joprojam ir sarezgiti un prasa krietni vairak datorresursu.

Saja darba tiek apskatiti vienkarsie ierosinjumi dimanta un Ni?* ierosinajumi KNiFs
un KMgFs:Ni kristalos. Ierosinagjumu energiju aprékiniem tika pielietota delta-SCF
metode, kas jau ilgu laiku tika pielietota molekulam, bet kristaliskas vielas metodes
piclictojamiba nav tik vienkarSa. lzmantojot CRYSTAL17 programmu, B3LYP
apmainas-korelacijas funkcionalu un 6-21G/6-21*G bazes kopas tika aprakstits
(poli)eksitonu 1pasibas dimanta, piedavajot skaidrojumu to luminiscences
mehanismam. Nikela gadfjuma tika apskatiti d® elementam raksturigie singleta un
tripleta ierosinajumi. legiitie rezultati salidzinati ar literatiira pieejamiem datiem.
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Computer modeling of materials at the atomic level has long been an important part of
materials science. While ground state ab initio calculations of the properties of
crystalline compounds are widely used and available to users of different experience
levels, the calculations of the excited states are still complex and require much more
computer resources.

In this work, simple excitations in diamond and Ni? + excitations in KNiFs and KMgFs:
Ni crystals are considered. The delta-SCF method, which has long been used for
calculating excited states in molecules, but the applicability of the method in crystalline
substances is not so simple. Using the CRYSTALL7 program, the properties of the
(poly) excitons in the diamond were described by the B3LYP exchange-correlation
functional and 6-21G/6-21 * G basis sets, offering an explanation of their luminescence
mechanism. In the case of nickel, the singlet and triplet excitations characteristic of the
d8 element were considered. The obtained results are compared with the available
literature data. The work was supported by Scientific Research Project for Students and
Young Researchers Nr. SJZ/2021/** implemented at the Institute of Solid State
Physics, University of Latvia



