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The magnetic properties of Crlz monolayer, considered by means of magnon spectra, are
the prime focus of this work. Using first-principles calculations and microscopic model tech-
niques, we found that ferromagnetism of the system cannot be exhaustively described only
by effective nearest-neighbour (LNN) isotropic exchange interactions. Accounting for longer
ranged couplings, accomplished in terms of magnetic force theorem, yields distinct peaks in
the magnon spectra, which are absent in the case of INN model. It highlights the comprehen-
sive theoretical investigation to be the only tool to reveal the mechanisms, lying behind the
Crlz monolayer ferromagnetism.

Monocnoit Tpuitoguaa xpoma (Crls) ceromss nmpuBieKaeT OrpoMHOE BHUMAHHE UC-
CJIEZIOBATENIeN B CUITy HAJIMUMSI SKCTIEPUMEHTAIBHO MOATBEPKIACHHOTO (heppOMarHuT-
HOTO nopsizika [ 1], 4To OTKpBIBAET 3HAYUTENBHBIE IEPCIIEKTUBBI €r0 IPUMEHEHHUSI B HO-
BEUIIINX YCTPOICTBAX CIIMHTPOHUKHU U KBAHTOBBIX BBIUMUCIICHH [2].

OOBSACHEHUI0 MHMKPOCKOIMYECKUX MEXAHHU3MOB, MPUBOIALIMX K CTaOMIBHOMY
MAarHUTHOMY YIOPSIOYEHHUIO B paCCMAaTpUBAEMOM CUCTEME, U IOCBSALIEHA TaHHAas pa-
6ota. B Hell MeTogamMu MEpBONPUHIMITHOIO MOJIEIUPOBAHUS C MPUBICYECHUEM TEO-
PEMBI O JIOKAJBHBIX CHIIax [3] ObUIM pacCUMTaHbl MATHOHHBIE CIIEKTPHI. [laHHBIE CIIEeK-
TPBI MOJTYYEHbl HA OCHOBE HAMJCHHBIX BEJIMYHMH MOMAPHBIX U30TPOMHBIX OOMEHHBIX
B3aMMOJICMCTBUI MEXy aTOMaMH XpOMa, HaXOSAIUXCs HA IIEPBOM, BTOPOM U TPEThEN
KOOPJIMHAIIMOHHOU cdepe.

[lytem cpaBHeHUs ¢ 3PHEKTUBHON MOJEIBIO, YUYUTHIBAIOIICH JIHIb B3aUMOACH-
CTBUSI MEX]y OrbKalmMu aromaMu Xxpoma [4], Ob1s10 00HapyKEeHO, 4TO y4eT Ooiiee
JAJIbHOJICUCTBYIOIUX CBSI3€H MPUBOIUT K KaU€CTBEHHOMY OOHOBJIEHHIO MarHOHHBIX
CHEeKTpoB. B yacTHOCTH, HAOMIONAIOTCSA OCTPHIE MUK B COOTBETCTBYIOIIUX YHEPreTH-
YECKUX 30HAX, NOTEHUMAJIBHO JOCTYIHBIE I MPSIMOM DKCIIEPUMEHTAIBHOU pEru-
CTpallMH, 4TO JI0KA3bIBACT MPUHIUIHAIBHYIO0 HEOOXOAUMOCTb B paCCMOTPEHUH Ooliee
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CoZiepXaTeIbHBIX MOJENEH IJisi TOJHOBECHOTO OMUCaHusl (eppoMarHeTH3Ma MOHO-
CJI0Sl TPUHAOAMIA XpOMa.
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SCATTERING OF ULTRASHORT LASER PULSES ON THE
NANOSYSTEM CONSIDERING DEFECTS
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It is shown that when an ultrashort pulse of an electromagnetic field is scattered by poly-
atomic systems, their defects can be determined.

B3anmoznenicTBue yIbTpakOPOTKUX UMITYJIBCOB C BELIECTBOM IIPEACTABIIAECT UHTE-
pec He TOJIBKO [Tl (PyHJaMEHTAIbHbBIX 33]]a4 aTOMHOM U siIepHON (PU3MKU, HO U JJIs
MPUKIAHBIX, PaIH0OUOIOTUH, TEPATMU PAKOBBIX 3a00JI€BaHUH, BBISIBJICHHUE 1€(PEKTOB
Oouomarepuaina u 1.1. Hanuune npakTruueckoil BO3MOXKHOCTH U3YyUEHHUS] XUMUYECKUX U
OMOJIOrMYECKHUX MPOLIECCOB, a TAKXKE Pa3IMYHBIX MPOLECCOB B HAHOCTPYKTYpax B
YCTAHOBKAaX C MCIOJIb30BAHUEM KAK CYIIECTBYIOIIUX, TAK U IIEPCIEKTUBHBIX PEHTTe-
HOBCKHX JIa3€pOB Ha CBOOOJHBIX AJEKTPOHAX, Hanpumep, EBponeickuii peHTreHOB-
CKkHit tazep ¢ cBoOoaHbIMU dekTpoHaMu (XFEL), TpeOyeT pa3BuTusi TeOpuu B3auMo-
NEUCTBUS JIA3EPHBIX UMITYJIBCOB C BEIIECTBOM. J[aHHOE B3aMMOAEMCTBHE JAET MpE-
CTaBJICHUEHUE O MHOTMX CBOICTBax marepuaia. B yacTHocTH, TakuM criocoOOM BO3-
MOXKHO BBISIBUTH JA€(EKThl pa3IMYHbIX HAHOCUCTEM, B TOM YHUCJE, HAIPUMEP, UCCIIe-
J0BaTh OMoJornyeckue AeeKTbl B XpoMocoMax yenoBeka. OObIUHO B pacuérax pac-
CEesIHUS YIIBTPAKOPOTKUX UMITYIbCOB AniekTpoMarauTHoro nosst (YKW) Ha paznuynbie
pOZa CIIOKHBIX CHCTEMaxX MCIOJIB3YIOT alnapar, aJalTUPOBAHHBIA K PACCESIHUIO He-
MIPEPHIBHOTO M3NydeHus, He yuuThiBas Gpopmy YKU u ero cneruduky. Takoi moaxon
ABJISIETCS MPUOMMKEHHBIM U 110 CYTH OCHOBAaH Ha KJIACCUYECKOM TEOPUH PacCesHUs
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