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KOHCTaHTUHOBA

KBaHTOBbIE (pa3oBble nNepexonbl N posib becrnopsaka B
CMMpPaJsibHbIX MarHeTUKax  MarHUTHbIX CUCTeMaX, HaxXo4ALNXCS
B CMUH-)XUAKOCTHbIX (pa3ax

B HacToswee BpeMs aKTUBHO UCCNEAYIOTCA MarHeTUKW, Haxonswmecs B
CMUH-XXWUOKOCTHbLIX (a3ax, B KOTOPbIX HET TMPMBbLIYHOIrO AdaJibHero
MarHUTHOroO  nopsgka, a CTaTU4eckme  CMUHOBbIE  KOPPEensaTopsl
3KCMNOHEeHUMaNnbHO Yy6bIBalOT C pacCTosHMEM. Takume CrUHOBble CUCTEMBbI
ABNATCA yAOOHbIMN 06beKTaMM 1A NCCNenoBaHMsA LEenoro psna sBiaeHun
B COBPEMEHHOW (PU3NKE KOHOAEHCNPOBAHHOIO COCTOAHUA. MNMpnMmepaMun Takmnx
MarHeTUKOB SABAAIOTCA AMMEpPHble CUCTEeMbl U BellecTBa C LUesbiM CMUHOM n
6osbLWION OAHONOHHOWM aHWU30TPOMUEN TUMa «aerkas NMaoCKoCTb». BHelHee
MarHUTHOE roJlie T[OHWXXaeT >SHeprui OoOHOW W3 BeTBEM ChnekTpa
3/1eMeHTapHbIX BO3OY)XOEHUN N NHAYUUPYET KBAaHTOBbIA (ha30BbIN Nepexon
(KO®T) B marHmtoynopsagoveHHyto da3sy. MNMpepcrtasnset 6onblwon nHTepec
nccnepgosaHme Takmx KOOI, a Takxe unlydeHue BamaHuA becropsika B
cucTteme Ha ee csoncTea B6n3n KOTT.

B paboTe npepnoxeHa HoOBas Mogenb AN OUMEPHbIX CUCTEM C
rekcaroHaJlbHOM CTPYKTYpPOMn, N C ee NMOMOLLbI OMNMCaHbl BCe nMetLmecs Ha
NAHHbIN MOMEHT 3KCMepuMeHTalbHble AaHHble No BasCr,0g B6aM3n KO,

B paboTe wuccnepgoBaHbl CBOWCTBA 3/1EMEHTAPHbIX BO30OY)XAEHWA B
YMOMSIHYTbIX Bbllle CMMHOBbLIX cucTeMax ¢ becnopsigkoMm. ObHapy>XeHo, 4TO
COCTOSHUA He CAUWKOM 6nu3kme K KpassM  30Hbl  3JIeMEHTapPHbIX
BO3OYy)XOEHUN OCTalTCsA pacnpocTpaHsloWmMMucs, npuobpetas nullb
KOHEYHOe BpPEeMS XU3HU 3a CYET paccesHUst Ha OedekTax, a COCTOSAHUSA Y
KpaeB 30Hbl CTAHOBATCS JIOKaIM30BaHHbLIMU,

B paboTte npeanoxeHo TeopeTunyeckoe onucaHme KON un3  dasbl
MOTTOBCKOIro n3sonatopa B ¢a3ly «bo3e-cteksa» B 0AHOMEPHbIX CMUHOBbLIX
cucrtemax co cnaboB3ammMooencTBYOWMMMN 3/1IEMEHTapPHbIMU
BO3Oy)XaeHnsamu.

Bonbwonm wHTepec cenyvac npencTaBAsdeT TakKXe u3lyvyeHue BIINAHUA
becnopsgka Ha CBOWCTBa CnMpaljibHbIX MarHeTUKOB C B3aMMOLENCTBUEM
AO3anowmnHckoro-Mopusa. B paboTe nonyyeHbl Bblpa)KeHUs A1 MNOMNpaBoK K
BeKTOopy cnupanun. loka3zaHa BO3MOXXHOCTb WM3MEeHeHUsA 3Haka MarHuUTHOW
KUpasbHOCTK naxe npu MaJsion KOHLLeHTpauum nedeKTos.
NMpoaHanM3npoBaHbl Ce4eHne yrpyroro paccesHUs HEMTPOHOB W MOMPaBKU K
CNEeKTPY d/1eMeHTapPHbIX BO30OYXAEeHUN.



Quantum phase transitions and the role of disorder in spiral
magnets and magnets in spin liquid phases.

Magnets in spin liquid phases are intensively studied in the present time.
There is no familiar long-range order and static spin correlators are
exponentially decreasing with the distance. Such spin systems are
convenient object to study many phenomena in contemporary condensed
matter physics. The examples are spin-dimer systems and compounds with
integer spin and large easy-plane single-ion anisotropy. External magnetic
field lowers energy of one of the spectrum branches and induces quantum
phase transition (QPT) to a magnetically ordered phase. Such QPTs study
cause significant interest, also disorder influence on system properties near
QPT is an interesting problem.

In this work, we proposed a new model for spin-dimer systems with
hexagonal structure and using it, we successfully describe all existing in the
present moment experimental data for BasCr.Og near the QPT.

In the work, elementary excitations properties in the aforementioned spin
systems with disorder were studied. We find that states lying not too close to
the elementary excitations band edges remain propagating, acquiring only
finite damping due to the scattering on defects, and states near the band
edges become localized.

In the work, we propose theoretical description of QPT from Mott insulator to
Bose-glass in one-dimensional spin systems with weakly interacting
excitations.

Disorder influence on spiral magnets with Dzyaloshinskii-Moriya interaction
properties cause significant interest. In the work, we derive spiral vector
corrections. We show a possibility for changing the sign of magnetic chirality
even at the small defects concentrations. We analyze elastic neutron
scattering cross-section and elementary excitations spectrum corrections.



