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1. TeopeTryHe KOCIIIPKEHHS BIJIMBY aTOMIB a30Ty Ha €JIEKTPOHHY OyJIOBY i IapaMeTpy HaJTOHKOI B3aeEMOi B I'IK

3aJ1i3i

2. Theoretical study of influence of nitrogen on electronic structure and hyperfine interactions in fcc iron

Pedepar:

1. B po60Ti po3p06ieHO aITrOpUTM NOOYAOBU CTPYKTYP, 10 MOZEJIOITh 6araTOKOMIIOHEHTHI CILJIaBy, 3
aBTOMAaTUYHUM 3HAXOJKEHHSIM IIPOCTOPOBOI IPYIH i TOOYI0BY ONTUMAJIbHOI €JIeMeHTapHOI KIIITUHY 11715
IIPOBEJEHHS 004YMCIIeHb €JIEKTPOHHOI OyZ0BU 3 NleplIMUX NpUHLUIIB. Ha 0CHOBI LIbOTO aIropuTMy po3pobiieHa
KOMIT'IOTEPHA [IPOTrpama, 3aCTOCYBaHHS SIKOI CYTTEBO PO3LIMPIOE MOXJIABOCTI KOMII'FOTEPHOTO MOJIEJIIOBAHHS
aTOMHOI CTPYKTYpH i Qi3UYHUX BJIACTUBOCTEN KPUCTANIYHIX MaTepianiB. O6YnCIeHO eJIeKTPOHHY Oy10BY i
rapaMeTpy HaATOHKOI B3aeMogii B HiTpuai Fe4N. BcTaHOB/IEHO, 1110 JOCUTD BEJIMKUH Bill' €eMHUN BHECOK B IPAJii€HT
€JIEKTPUYHOTO M0JIs1 Ha sApi aToma Fe2 06yMOBIeHUI aCMMETpi€el0 PO3NOoAiny 2s i 2p e1IeKTPOHIB a3o0Ty.
O6unCIEHHO €JIEKTPOHHY Oy[I0BY i TapaMeTpy HATOHKOI B3aeMOii 17151 IBOX MOJeJIbHUX CTPYKTYp Fe8N.

BcTaHOBIIEHO, 1110 YTBOPEHHS TaK 3BaHUX "TaHTEJIbHUX" KOHQIrypauiil 3HU)XKy€e [I0BHY €HEeprilo CUCTEMHU.



O64ncIeHHs 3aCBiAUYIOTh HAsIBHICTb TPafli€HTa €JIEKTPUYHOrO I0JI Ha siIpax aTOMIB 3aJli3a, IO MaloTh aTOM a30Ty
B IPYTill i TpeTiii KoopAMHaLiHUX cdepax. Lle He BpaxOBYyeThCsl CY4JaCHUMU MOJEISIMU iHTepHpeTalii
Meccb6ayepiBCbKUX CIIEKTPIiB a30TUCTOTrO ayCTeHITy. O64YMCIEHO BHECOK B KBAJPYIOJIbHE PO3IIENIEHHS SJ€PHUX
piBHIB 00yMOBJIEHNX AedopMalli€lo rPaTKu.

2. Numerical algorithm and computer program have been developed to find space symmetry for three dimensional
periodic solids that makes treatment of space symmetry more simple and easy. To test the ab-initio method itself,
for the Fe4N nitride electronic structure and hyperfine parameters have been calculated and interpreted in details.
To investigate hyperfine interactions in nitrogen austenite, two model structures of the Fe8N composition were
created in such a way to provide the most important nitrogen surrounding for iron atoms. Calculated electric field
gradients (EFG) on the iron nuclei show significant quad-rupole splitting of nuclear levels for iron atoms that are at
significant distances (second and third neighbors) from nitrogen. This finding (especially for atoms with nitrogen
at the third coordination shell) is not taken into account by modern inter-pretations of experimental M?ssbauer
spectra. It is also shown that effects of local atomic distortions change the value of quad-ruple splitting
significantly and therefore must be taken into account, as the local atomic distortions take always place in
interstitial solid solutions.
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