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Wa(Pa) ™ o cnegyeT, 4TO peLUeHue 3TOr0 YypaBHEHUA He MPUHALNEXMUT MNPOCTPaHCTBY

~2 (T ). TouHee, ecnn onepatop H wnMmeeT BUPTya/lbHbIA ypoBeHb B Touke = Ea, TO
DyHKUMS

failP) = (-1)a+ pr 1

)=(ha PR (1)

ynoBneTBopsieT ypasHeHnto Hfa = EaMa uf GL (TA)\L (TH) »
Ecnu uncno .z = Ea siBnsieTcst cO6CTBEHHbIM 3HadeHVeM onepaTtopa H |, To dyHkuma f

onpefeneHHbI rno opmyne (1), yaoBnetBopsieT ypaBHeHnto Hfa =Eafa uf GL(T?) »
Monoxum

[“(z):= \ . d zGR\[E;e-2].
Tak Kak yHKumm la(') sBAsoTca MOHOTOHHO BO3pacTarolmiA Ha nonyocax (-~ ;E')

n (E2;+ ™), n3 TeopemMbl 0 NpeaesibHOM nepexoe nof 3HakoM nHTerpana JSlebera crefyeT, 4To
CYLLECTBYHOT (KOHEYHble UM 6eCKOHeYHbIE) Npesesbl

'E) = lim '), 12(E2) = lim 12(2).

B cnyvamn |la(Ea) < NOSI0XKNUM =(1(E)™, JIN =—12(E2))™.
CnepytoLasa Teopema 0 HEOOXOAUMbIX W AOCTATOYHbIX YCNOBUAX A1t TOFO YTOObI, /IM60
uncno Z= Ea sBAsnocb co6CTBEHHbIM 3Ha4veHWeM onepatopa H , nm6o onepatop H wmen

BUPTYa/bHbIA YPOBEHb BTOUKe z = Ea.

Teopema 1 A) Yuncno z = Ea sBna -Tca cCOGCTBEHHbIM 3HauyeH-vem MAMaT”Ma H Torpa

W TONbKO Torga, Korga J = n Va(pa) =0.

B) Onepatop H wnMeeT BMpTyanbHblii ypoBeHb B TOouke z =Ea Torga v TOMbKO

Toraa, Korga J = n Ua(pa) ®0.

Teopema 1 urpaeT BaXHYK poSib MPU UCCNEeAOBaHUW CYLLECTBEHHOIO W AMCKPETHOrO
CMeKTpa COOTBETCTBYHOLLEro TPEXYaCTUYHOrO MOAE/IbHOro  oreparopa Ha  peLueTKe.
AHaNOrMYHbIN pesynbTaTt Nosy4veH Ans 0606wieHHON Mogenn dpugpmxca B pabotax [1, 2].
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MODULATED MAGNETIC STRUCTURES AND MODELS OF THEIR
THEORETICAL EXPRESSION
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Abstract - This paper is devoted to study ofphysical processes occurring in weak
ferromagnetics iron - borate doped diamagnetic magnesium under external influence.

Key words: Modulated magnetic structure, linear magnetic tourefracting rays domaim
structure.

In today's world, where the division of physics into many disciplines is taking place, the
ideas and ideas that generalize the different branches of physics play an important role. Such
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synthesizing assumptions can lead to scientific ideas related to phase transitions. The ideas of
phase transitions are not only successfully applied in various fields of modern physics, but also
in biology, chemistry, geology, and even economics and other social sciences. Phase transitions
are the subject of traditional research in condensed matter physics, and magnetically ordered
crystals are known to be the classic object of this research.

Picture 1 Magnetic arrangement of crystals: a - ferromagnetism, b - antiferromagnetism,
c - ferrimagnetism, g - weak ferromagnetism (M1, M2 - magnetic moments of neighboring
atoms; m - weak ferromagnetic moment). is devoted to the study of changes in physical
processes that occur as a result of external influences.

Iron borate is a green, transparent, optically anisotropic crystal in the spectral field of view.
Below the Neel temperature, FeBO3 remains an optical two-axis, one of the optical axes
coinciding with the symmetry head axis (C3 axis) [3]. At room temperature, the maximum
absorption spectra of iron borate in the light spectrum are 0.62 and 0.88 ~m, and the value of the
absorption coefficient is a ~ 50 cm-1 [4,5]. These two maxima in the absorption spectrum
correspond to the separated states of Fes + ions in the crystal field. They can be associated with
transitions between cases 4T2 (4G) and 4T1 (4G), which are excited from the ground state, i.e., 6A1
(6S), respectively [1,2].

The study of the magneto-optical properties of this crystal is carried out in the field of
transparency, i.e. mainly using the Faraday effect and magnetic linear dichroism methods [2,5].
The value of these effects is in the same order when light is scattered near the crystal optical axis
(increases by 1.7 times when cooled to ~ 10-3 77 K at T = 300 K). Magnetic binary refraction
(MBR) in the FeBO3 crystal has been studied in the field of transparency of the crystal, i.e., in
the field with a wavelength X~ 0.5 ~m [1]. The value of MBR was the difference in refractive
indices of the specific modes of the crystal when the temperature T = 77 K was ~ 2 x 10-5.

When a small amount of diamagnetic compounds was added to the iron borate, a change in
its magnetooptic properties was observed without changing the Neel temperature [4].
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YPABHEHWA BANHBEPTIA 419 COBCTBEHHbIX BEKTOP-®YHKLAI
CEMEWCTBA 3X3-OMEPATOPHbIX MATPUL]
Towesa Haprusa AxmeioBHa
Kadegpa MaTemaTunyecknin aHanms, dPusmko-MmaTemaTunyeckuii hakynbTeT
Byxapckuil rocyaapcTBeHHbIN yHUBepcUTeT, byxapa, Y3bekucTaH

AHHOTauusi. B HacTosilei CTaTbe paccMaTpuBaeTcs cemelicTBa 3x3-0nepaTopHOro
mMatpuy, A (K), COOTBETCTBYIOLLErO CUCTEME C HECOXPAHSAILLMMCHA OrpaHUYeHHbIM YMUCIIOM
yacTul, Ha "‘obpe3aHHOM TpexdyacTUYHOM' noAnpocTpaHcTBe POKOBCKOro MpocTpaHcTBa. OHO
ABNSETCHA NIMHENHbIM, OrpaHMYeHHbIM U CaMOCOMNPSHKEHHBLIM 0rnepaTopoM. MoCTPoeH ypaBHEHNS
BaiH6epra 4/ cobCTBEHHbIX BEKTOP-PyHKUMIA onepaTopa A(K) .

KntoueBble €oBa: onepaTopHas MaTpuvua, NMPoCcTPaHCTBO POKa, orepaTop POXAEHUS 1
YHUUTOXEHWS], CYLLIECTBEHHbII CMEKTP, yYpaBHeHUs BaliH6epra.

Myctb  T'd:= {—K; K] -d- mepHbIi TOPp, := C - 0AHOMepHOe KOMIJIEKCHOe
npoctpaHctBo, H :=L {Td) - runbbeptoBa NPOCTPAHCTBO KBaApaTUYHO-UHTErpUpPYeM” X
(KOMNNEKCHO-3HaYHNTX) hyHKUMIA, onpedeneHH™MX Ha T d, a Hj = {{Td)2) - runpbepToBa

MPOCTPAHCTBO  KBaJpaTUYHO-UHTErPUPYEMbIX  (KOMM/IEKCHO-3HAUHbIX)  CUMMETPUYUHbIX

(yHKUMIA, onpegeneHH™x Ha {T2 m H :=H ®H ® ~ 2 . [NMpocTpaHcTBO H HasbiBaeTcA

TpexyacTMyHoe 06pe3aHHOe NOAMNPOCTPAHCTBO MPOCTPAHCTBO doKa.
PaccmMoTpuM ceMelicTBO 3 X 3 -onepaTopHbIX MaTpuL,

~ao{K) Ao 0
A{K) = An Aii{K) Ai2

o A AZK
C MaTPUYHbIMUM 3NEMEHTAMN

Aoo{K"fo =0{K"fo, AOIfl = \ v{t)fi{D)dt,
{AL{K)TD{P) = {K;p)flp), {ALX 2){P) = TJ'dV{t)fZ{F’ t)dt,

{A22{K)f 2){p ,q) ="2{K;p.q)f2{p,q),fr*Hr, ~=0,1,2.
3pece a»{); VvV {*); "1{-;») wm "2{";",") BelLLeCTBEHHO-3HaYHble HernpepbIBHbIE

GyHkumn Ha T d;{Td)2 mn {Td)3, cooTBeTCTBEHHO. lNpnyem, NP KaxgoM (PUKCUPOBAHHOM
KeTd DYHKUMNA cd2{K ;e, ) ecTb CUMMETpPUYHasA DYHKUMS, T.e.
0)2{K;p,q)="2{K;q,p) oma mobbix p ,qeTd. B aTux NpesnosioXeHnsAx 6/104HO-
onepatopHasa matpuua A{K) ABNsieTca orpaHMYeHHOM 1 CaMOCOMPSHKEHHOM B H .

Mpn Kaxgom ¢umkenmposaHHOM K ,p e T d onpegenvm perynspHyto B 06nacTtu

C\[eK{p);EK{p)] chyHkumo

2jdr {K;p,t) —z"’
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