FKYPHAJT ®I3UUHUX JIOCI IIMKEHB
. 3, Ne 2 (1999) c. 192-198

JOURNAL OF PHYSICAL STUDIES
v. 3, No. 2 (1999) p. 192-198

PA30BI ITEPEXOIN B MATHETOIIEJIEKTPUKAX I3 TEH30PHUMN
B3AE€EMOIIAMN

I. TamoBanos
Oodecvrull depocasnutt ynisepcumem im. 1. I. Meunixosa,
sya. Heopancera, 2, Odeca, 270100, ¥ xpaina
(Orpumano 15 Tpasas 1997 p.; B ocraTouHOMY BUrasni — 26 ksitHa 1999 p.)

Y poBoTi JOCHalIKeHO MarHeTOMEeTeKTPUKI 3 TEH30PHIMU B3aEMOIISIMI [pH CKIHUYEHNX TeMIIe-
parypax. BusHaueHO MOMKINBI TUIIM OTHOPITHOBIOpAaKoBaHux ¢das. [lobynosano dasos h — T
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I. BCTYII

MarmeTHl TeH30pHI B3a€MOIil MOKYTH OYTH IBOX
TUIIB: JTOKaJbHI Ta KoomepaTuBHi. /lo ToKaIbHUX TEH-
30PHMX B3aEMOIN HaJeKITh OMHOMOHHA AHI30TPOIIs
(OA), 5o KoomepaTHBHUX — OOMIH BHIINX CTYTIEHIB 32
CITIHOM.

Ho meBHoro uacy BBaskaam, mo poab OA y dop-
MyBaHHI BIACTUBOCTEN MATHETUKA 3BOMUTHLCSA JUIIE O
BUIiAeHHs oceil Kpuctana. Asropu pobir [1,2], oue-
BUJIHO, YIIEpIIe 3BepHYIU yBAry Ha OcoOIWBe 3HAUCHHS
OA Bsaraxal. Iliciss uporo mnovyaamch IOZAJABLI  IO-
caimkenns [3-6]. YV [6] mokasaHo, o0 B MarHeTHKAX i3
OA mpwu 3HauvenHi ByseabHOTO cmiHy S = 1 icHYIOTH
aBl dasu, Kl 30epiraoTh cUMeTpiio raMiIbToHIsTHA. lc-
HYBaHHS JIBOX CUMETPUYHUX (pa3 MPUBOIUTH 1O TOTO,
IO TPT MOHOTOHHIM 3MIHI MarHeTHOTO o051 h abo KOH-
CTAHTH 0 JHOMOHHOI aHI30TpoIi [ Tpoliec CIIOHTAHHOTO
MOPYIIEHHST Ta CIOHTAHHOTO BIAHOBIAEHHS CUMETPIl MO-
Ky Th uepryparucs. Pesyabraru pobor [1-6] byau me-
TaJbHO MMpOaHa i30BaHl il ysaranbHeHl B [7].

JpyruM TUTTOM MATHETHUX B3aEMOII, IKI PO3TISTHY TO
B Haliil pobori, € bikBagpaTauii oomin. ¥ [8-10] Syau
eKCTIepUMEHTAI LHO BUSBICH] MATHETHI CIIOAYKH, Y STKIX
G1KBa IpaTHII OOMIH MOpIBHsHO 3 61aiHIiHIM. [le cTMy-
JTOBAJIO TEOPETUYHI JOCH1MKEHHI MarHETHKIB 13 O1KBa-
apaTHuM obminom [11-18]. Y [14] mocaimskero Marte-
tukn 3 OA Ta 13oTponHuMY G1AIHITHIM 1 G1KBaAp aTHIM
obMiHaMU TIpU 3HaUeHH] By3eabHoro cmiuy S = 1. Ilo-
6ymoBara daszoBa misirpaMa, sika BU3HAUAE CTPYKTYDPY
OCHOBHOTO cTany cuctemu. Y [16] nokaamnmo nocninsxeni
opienrariiiiai dpaszosi nepexonn (PII) 3i crioHTaHHNM TO-
PYIIEHHSM HellepepBHOI cUMeTpil B MarHeTodleTeKTpi-
kax 3 OA ra aHizoTpormHuM GiKBaJApaTHUM OOMIHOM 3a
HU3BKUX TeMIEpaTyp MpU 3HAUEHHI BY3€ABHOTO CIIHY
S = 1. lloBeeHo, Mo Ipu HaABHOCTI OIKBaIpaTHOTO 00-
MiHy € aBa THIH a3 13 TOPYUIEeHHAM cuMeTpii: dpasm 3
YACTKOBO MOPYIIEHOK cuMeTpieto Ta dhasu 3 MOBHICTIO
nopyiieHoto cumerpieio. [oscaumo e noxmagminie. le-
HYBaHHs OIHIEl HellepepBHOI OoIepallll CUMeTpll BUKJIN-
Ka€ 1HBaplAHTHICTH MO0 TOBOPOTIB HA JOBIABHII Ky T ¥
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JEKITBKOX TimepIimonimuax. Biamosl iHo, MOpyIIeHHS CH-
MeTpll MOske OYTH IoB’sizaHe 3 MOPYUIEHHSIM CHMeTpll
B Oyab—sKiii 13 rimepmionmi. [lopyimeHus cuMeTpil B
yCIX TIMEPILTOMIMHAX BIAMOBLAAE MOBHOMY IOPYUIEHHIO
CUMeTpil.

Y uiit po6orti Teopis, sika mobymoBana B poGori [16],
MoTMpeHa Ha BUMAJTOK CKIHUEHUX TeMIepaTyp.

II. TAMIJIBTOHISH

Hocmi e HHsA TPOBOIIMIN Ha OCHOBI TaM1IbTOHISTHA
H=h.Y S +(D/3)> Q)
i i

— > JiS7 S +£(SESE + SYSY)] (1)

i3

+ 30 KGl(1/3)Q0Q0 + p@HQ! + Q' Qs )

1,J
+(QIQT+ Q7))

ne h, 2Z—KOMITOHEHTA HATIPY 3HEHOCTH MAaTHETHOTO
nons, Ji;, K;; — KoHcTaHTH 6iniHifiHOTO Ta 6iKBaIpaT-
HOTO OOMIHIB, & — KOHCTaHTa aHI30TPOINl OIIIHIAHOTO
obMiHy, p,{ — KOHCTAHTH aHI30TpOIMl OIKBAaAPATHOTO
0bMIHY, S” — KOMIIOHEHTH OTIepaTOpa CIiHy, (7" — ote-
paTopwu, siki OB’ sA3aH] 3 KBaAPYIIOJBLHUMEI OMIEPATOpaME
anaredpu JIi SU(3) cniBBLAHOUIEHHAMN:

Q' = (03 -03")/V2,
Q™' =i(05+07")/V2,
Q*=03+057, (2)

Q™7 =i(03 - 0357),
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Q° =309,

TaminbroisH (1) iHBapiAHTHUIT BiZHOCHO IEPETBO-
peHb exp (¢pS?), e ¢ — NOBITBHMIIT KyT.

106 pomeMoHCTpYBaTH CcIelndiuHl 0COBIMBOCTI CHI-
cTeMM Ha TPHUKIAIl OTHOPIAHUX YIOPSIKYBaHb, 00-
MesmMocs BumagkoM J;; > 0, K;; > 0. 3a mux ymos
anTHUdepoMar#eTHe BIOPAIKYBAHHSI HeMOKiuBe. B iH-
HIOMY — CIIBBIAHOINIEHHS M1 KOHCTAHTAMEU TaMiJdb-
TOHISTHA TIPUITY CKAEMO MOBITBHUMIU.

st qocHiIKeHHA BC1X MOSKINBUX THUINB YIIOPSIAKO-
BaHUX a3 BUKOpHUCTAEMO POpPMATi3ZM TepeXoay 10 A0-
KaabHIX KoopamHar (JIK) 1mogo cucteM i3 TeH30pHUME
B3aeMmoaiaMu. BiH moasrae B HacTymHOMY. ¥ MTOYATKO-
BOMY TaMIJIbTOHISHI BCl OJHOUYACTUHKOBI UJEeHI BpaXo-
BYIOTBCST TOUHO, a BCl ABOYACTUHKOBI UIeHI — yV HabI1-
FKEHH] MOJeRYISApHOTO mosi. O nep sKaHUN TAKUM YHHOM

OJTHOUACTHHKOBII (HyTBOBUI) TaMiTbTOHIAH 3a JOTO-
Morolo yHiTapHuX nepersopetb rpynu SU(3) sBogurbes
J0 misitoHagdbHoTO BUrasmy. Taxum unbom, y JIK Big-
MIHHI BiJ HyIs JUIle cepeaHl BiI MATOHAJILHUX OTle-
paTopiB: < §Z >= o0 Ta < Qg >= A (OHepaTopM B
JK noswauarumemo ” TUABIOW0, KYyTOBl IYKKH O3HA-
YaloTh ycepeaHeHH:). ¥ MOBH piBHoCTH Hy el B JIK ce-
pemHiX Bim ycix omeparopis (2), KpiM ¢ Ta A, yTBOpIO-
IOTh CHCTEMY PIBHAHB s KyTIiB YHITADHUX IT€PETBO-
peHb ¢, X, ¥ ... KosHOMY TUIIOBI OJHOPITHOTO BITOPSII-
KyBaHHs BlANOBlIAE MeBHNN po3B’ 30k 1€l cucteMmn. Cy-
KYTHICTE yCIX PO3B’sI3KIB CHCTEMH BUUEPITY € 3a a4y PO
MO FKINBI TUIIN OJHOP1THOBIIOPSAKOBAHNX das.

Jas mozeni (1) 6es obMesseHHSA 3aTalbHOCTH MO HA
obparn KOOpAUMHATH TaKNUM umHoM, mo < SY >= 0.
Tom aBTOMaTWYHO IIsT BCIX PO3B’SI3KIB CIIpaBeIINBO
< Q7?2 >=< Q7! >= 0. Y mpoMy BUNaIKy HyILOBHII
raMIIbTOHISTH Ma€ BT S

Ho=—(h: +2Jo < S >)Y Si—20Jo< 8" > S+ (D/3-2K,< Q"> /3)> Q) (3)

—2uKo < Q' >) Q' - 2AKo<Q* > QF

e Jo = Zz Jij, [(0 = Zz [(ij.

Bukonyoun HaJ raMiabToHIsSHOM (3) Tpu yHITaApHI TEepeTBOPEHHSA

U = exp (—i¢SY), Uy =exp(—ixQ™ "), Us=exp(—ipQ "), (4)

OJIEP Ky EMO CIUCTEMY TPHOX PIBHSHDL IIs KyTIB ¢, X, ¥. Ilepun mBa piBHAHHS:

1
§D sin 2¢ cos x + h, cos ¢ sin y + (Jy — Kp)osin 2y cos 2¢) + %cos 24 sin 2y {2J0(€ — 1)sin? ¢

1 1
—§K0(C — 1)sin? 2¢ — 2Ko(p — 1) cos? 26| + o sin 2¢) cos y sin 2¢[—J0(5 — 1)sin? x + 5[(0(4’ — 1)(cos 2¢

+2cos? y — cos? ycos? ¢) — Ko(p — 1) cos 2¢(1 + sin® X)} + Acos x sin 2¢ [—J0(€ — 1)sin? x

1
—|—§K0(C — 1)(cos 2x — cos? y cos? ¢) + Ko(p — 1) cos? x cos 2(;5} =0, (5)

2 2

1 1
—Dcos? ¢sin 2y + h, sin ¢ cos 2x + = (Jo — Ko) sin 4x(\ 4 o sin 2¢)) 4 o cos 2¢ cos x sin 2¢[—J0(5 — 1) cos 2y

+Ko(¢ —1)sin? x(1 +sin ¢) + 2Ko(pu — 1) sin® y cos 2¢ | + o sin 2¢sin 2 | Jo(€ — 1) cos 2y cos? ¢

1 1
—§K0(C — 1)(1 4 sin? ¢)(cos 2¢ + 2 cos® x — cos? y cos® ¢) + 5[(0@ — 1) sin? 2¢(1 4 sin? X)}

1
+Asin 2y [ Jo(€ — 1) cos 2 cos? ¢ — 5[(0(4’ — 1)(1 4 sin® ¢)(cos 2 — cos? x cos? ¢)

1
—§K0(ﬂ — 1) cos? ysin? 2¢| = 0.
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Tpere piBHAHHA Ma€ BUTI AL
H sin 24 + D cos 2¢ = 0, (7)
ze
H= —%D sin 2¢ sin y + h,, cos ¢ cos x + 2(Jo — Ko)o cos? x cos 2¢) + 2K cos 24
+ o sin 24/ sin 2¢ sinx{—Jo(E’ — 1) cos? x — %KO(C — 1)(cos 2¢ 4 2 cos® x — cos? y cos? ¢)
+ Ko(p — 1) cos2¢(1 + sin® X} + o cos 21 {2J0(€ — 1)sin? ¢ cos? x + %KO(C — 1)sin? 2¢sin? y
+ 2Ko(p — 1) cos? 26 sin” X} + Asin ysin 2¢ [—J0(€ — 1) cos? x

1
- 5[(0(4’ — 1)(cos 2x — cos? x cos? ¢) — Ko(p — 1) cos? y cos 24|, (8)

1 1 1
Dy = —§hz sin ¢ sin x + §D(cos2 ¢ cos® x — cos2¢) — §(J0 — Ko)sin? 2x(\ + o sin 2¢))

1 1
— 2Ky sin 24 + o sin 21/){—§J0(§ — 1) cos? ¢sin? 2y — 5[(0(4’ — 1)(cos 2¢ + 2 cos? x — cos? y cos? ¢)?

1
- 5[(0@ -1) [(2 — cos? x) sin? 2¢(1 4 sin? X)} } + o cos 24 sin 2¢ sin x [Jo (€ = 1)cos® x

1
+ 5[(0(4’ — 1)(cos? x 4 cos? ¢ — sin® x sin? ¢) — Ko(p — 1) cos 2¢(2 — cos” X)}

1 .2 2 [ 2 2 2 2 N DR

+ /\[—§J0(€ — 1) sin” 2y cos” ¢ — 5[&0(4’ — 1)(cos 2y — cos® x cos® ¢)(cos” x + cos” ¢ — sin” x sin” ¢)

L. 2N a2 2
+ §A0(ﬂ — 1)(2 — cos® x) sin® 2¢ cos X] (9)

pwu oMy HyaboBuii ramiabToHIsiHY J K Mae Burasia
Hy=—hY_ Si+d» 03, (10)

Je h 1 d BusHaUYaoThLCs popMyTIaMi:

h = H cos 2¢) — Ds sin 24, (11)

) (Jo — Ko) sin® 2y (X + o sin 2¢0) — 2K\

8 1
d= —%hz sin ¢ sin 2y + §D(3 cos? g cos? x — 1) — 3

1
+ 3Ju(€ — 1) cos ¢ sin 2y {0' cos 21 sin ¢ cos y — 5 cos ¢ sin 2y (A + osin 2¢)

1
— 3Ko(¢ — 1)(sin? ¢ cos? x — sin? X){§O’ {— cos 29 sin 2¢ sin y + sin 24 (cos 2¢ + 2 cos? x — cos? x cos? @)
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1
+ 5/\(cos 2x — cos? ¢ cos? x)

1 1
+ 3 sin 29 sin 2¢:(1 + sin? y) | + 5/\ cos? y sin 2¢

Biamimmi Bim myas B JIK cepemsl ¢ 1 A BU3HAYAIOTHCS
TPAHCIEHICHTHUMY PIBHsHHAMU [4]

2 sh (h/T)exp(—d/T)
142 ch (h)T)exp(—d/T)’

A=1- 3 S— (13)
142 ch (h/T)exp(—d/T)

Tpu T = 0 cucrema (13) Mae posp’sasok: ¢ = 0; A =
—2. TIpu mpomy cucrema (5)—(7) memo cHpouryerbes.
(Ockinprn Bumagok 7' = 0 y Hamiit poboTi OKpeMo He
PO3TIANAEMO, [II0 CHCTEMY MU HE HABOIMO. )

III. KJIACUPIKAIIIA $A3

Pipusnuns (5)—(7) onmeyioTh ycio CYKYITHICTD MO I -
BUX PO3B’s3KIB IIpH CKIHUYeHNX TeMmeparypax. Ilombio
IO BUIIAJAKY HU3BKMX Temreparyp [16], € Tpu runu
posB’si3kiB. [lo mepimoro THUIY Hade;kaTh PO3B SI3KHU, y
SIKUX ycl TpW KyTH € PIKCOBAHUMMN, TOOTO He 3ale-
FKaTh B1Z 30BHIIIHIX MapaMeTpiB: MarHETHUX IOI1B, KOH-
CTAaHT aHI30TPOIi, TeMIepaTypn (HepyXoMi po3B’s3Kn).
Jo npyroro TUIY HaleaTh PO3B’SI3KU, Y SIKUX OJUH 13
KyTIB 3aJeITh BiA 30BHIIIHIX ITapaMeTpiB, a IBa 1H-
X — bikcoBaHi (PO3B’A3IKMU 3 OJHUM PYXOMUM Ky TOM).
Tperift Tu po3B’sI3KIB — IIe PO3B A3KN, Y SAKAX JBA Ky TH
3aJe3KaTh Bl 30BHIIIHIX TapaMeTpiB (pO3B’A3KHU 3 1BOMA
PYXOMUMU Ky TaMu).

CyKymIHICTB PO3B’S3KIB Pi3HA NP PI3HUX TUIIAX 30B-
HINIHIX 10118 — MarHeTHoTo moas Ta OA. [I1sa moby moBu
daszoBux h—T mArpam po3TASIHEMO PO3B SI3KI 38 YMOBHI
hy £ 0.

Hast Toro mob sicHiO0 Oyla CTPYKTYpa CINHOBOTO
TOPSIKY KOMKHOL 3 OJHOPIAHOBIOPSIAKOBAHUX hbas, IMo-
PSLI 13 BUpasaMu Jis KyTiB Oy IeMO HaBOAUTH 3HAUCHHS
MOYATKOBUX CEPETHIX.

a) Hepyxowmi poss’szku. OM,

cos ¢ = cos 2y = cos 2¢) = 0, (14)
(sin2¢ = 1; sin2y =sin¢ = —1)

A
<Sz>:—0; ., <Q>

30— A
=—

<Q?>=< S >=< Q' >=0.

— 3Ko(p — 1) cos? x sin 293 —a | cos 21 cos 2¢ sin

Posp’asok (14) sinnosinae dpepomartaeTHiii dasi 3 Biccio
depomMarueTHOTO BIOpSIAKYBaHHS, siKa 30iraeThest 3
piccio Z. KY,

sing = siny = cos 2y = 0 (15)
<Q'>=)\ < 5 >=o,

<Q?>=< S >=< Q' >=0.

Heit posp’sisok mpu T = 0 € po3B’sA3KOM KBaJApYy-
MOABHOTO THUMy. [lIONMHOIO KBAIPYIIOIABHOTO BIIOPSII-
KyBaHHSA € IIONIMHA, sIKa MepUeHINKYIsApHa 10 ocl .
[Tpu ckirUeHNX TeMIlepaTypax, Koau o # 0, cuMmeTpiiiHol
Biamiam Mizk Y, ta ®M, daszamu Hemae.

6) Po3B’si3KK 3 OHUM Py XOMIM Ky ToM. € TiIbKI OINH
posw’sizok: R PM,

cos ¢ = cos 2ty = 0, (16)

h.
([{QC - Jo)(A + 0') ’

A
< 5% >=sin2y —;U,

sin 2y =

30— A
< Q% >= 02 ,

A
< Q? >= cos 2><¥ < 8T >=< Q! >=0.

Posp’s130k (16) — Ile 3MIMAHUN KBaIpyIIOJbHO—
depoMarteTHI po3B’SI30K 3 HEPYXOMOIO Biccio de-
POMATHETHOTO BIOPSIKYBAHHS Ta ILTONUHON KBAIPY-
TIOMBHOTO BIIOPSIAKY BAHHSA, OPI1EHTAIS SKOI 3MIHIOETHC S
31 3MIHOIO oA A, .

B) po3B’si30K 3 mBoMa pyxomumu Ky ramu (K OM ).

e wmexoxmiHeapHUil KBaJpyMoabHO—(dEPOMAarHe THHI
PO3B’SI30K, Y SIKOMY BCl IT'SITH TTIOYATKOBUX CEPEIHIX Bl -
MIHHI BlA HYJAs. 31 3MIHOIO T0JsT h, BLADYBAETHCS TIe-
peopieHTalls OcH (hepOMATHETHOTO BIOPSAIKYBAHHS Ta
TLIOIIMHI KBAAPYTIOABHOTO BIOPAIKY BaHHs. SIBHUIT But-
TS BUPa3iB Jias KyTiB YHITAPHUX MEePETBOPEHDb, 3Ba-
FAIOUN Ha HOTO TPOMI3IKICTE, He HABOIIMO.

Bimsmaummo, mo, OKpIM OIHOPIIHOBIOPSIKOBAHIX
a3, skl BusHauaoTHCA cucremoio (5)—(7), mpu gocrar-
HBO BUCOKNX TeMIlepaTypax iCHY€& HeBIOPAIKOBAHA Ta-
pamaraeTHa dasa (ITM).
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IV. ®A30BI OISATPAMMN

I06 mobynyBaTit ¢pa3oBy AisArpaMy Ha ILTOIIAHI, Ie-
SIKl mapaMmeTpu Tpeba sadikcyBatu. Mu npumy ctuan

f=pn=1 (17)

Ywmosa (17), 3 omHOTO BOKY, HENO CIPOILYE OOUN-
CJAEHHS, & 3 1HIIOTO — He BHOCHUTH J0JATKOBOl CUMETPII.

st modynoBu pa3zoBUX miATpaM Oy IeMoO BUKOPUCTO-
ByBaTu HacTyIHe. HoskHa hasoBa Meska M1 O1ABII CU-
MEeTPUUYHOIO Ta MEHII CUMETPUYHOIO pazaMu MO ke Oy Th
BU3HAUEHA 3 YMOBHU 3HUKHEHHS MEHII CUMETPUUHOTO
pO3B’SI3Ky, TOHTO YMOBHM MejK, Je BIH IEepEeXOanTb ¥
OIIBII CUMEeTPpUYHNNA po3B’sa30k. s yMoBa 3amae im0
®II mpyroro pomy. Tam, me omHOYaCOBO ICHYIOTHL IBa
CUMEeTPUYHUX PO3B’SI3KM, MejKA BU3HAUAECTHCS 3 yMOBU
MIHIMYMY BlABHOI eHeprii Ta € minieio @Il mepimoro pomay.

h* hel  he2 hz

Puc. 1.
D < he.

Ha dasosift miAarpami peagisy€eTbcsi BUIAIOK:

Posrasiremo dazopi mesxi Ko PM, dasu, sarxa omm-
cyerbesi Kytamu (16). Poss’ssor (16) sbiraerbes 3
poss’siskom (14) mas @M, basu, koan

h.

Tt =)o+ N~ - (18)

Tomy piBHsHEA a30BOl MesE
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h, = (Jo — Ko{)(o + N). (19)

IIpu npoMy o 1 A BH3HAUAIOTLCST PO3B sA3KaAMMI PIBHSIHD
(13) mpu sHauenHsx kyris (14).

T
/
/
/
KYz K<dM< dMz
]
hc1 hc2 hz
Puc. 2. Ha dasosiit misrpami peaJtisyeTbcs BUIIAIOK:
hcl < D < hc2~

QazoBy Mmery R OM, dasu i3 MeHII CUMETPUYHOO
R<®M_. daszowsusnaunmo rakum unaoM. CucTeMy piB-
HsaHb (5)—(7) aas KyTiB YHITapHUX NEPETBOPEHBb 3Be-
JIEMO M0 BUTISILY, 1O OMUCYE TIMBKU HETPUBIAIHLHUN
pO3B’s130K, TOHTO pO3B’SI30K 31 BCIMa PYXOMUMHI Ky-
rtamu, sikuil Bianosimae K« ®M . dasi. A came, ckopo-
TuMO i1 Ha TpuBIATBHMI (OO0 KYTIB ¢, 1) PO3B’A30K,
sikmii Blanosinae K@M, dasi. [las mporo 3 piBHIHHSA
(6) BupasuMo sin )y uepe3s cos 2y, MACTABEMO B PiB-
HsauaA (7) Ta ckopormmo Ha cos2t. Jaxi, mo6 Bu-
3HAUNTH MEKy, Je¢ HeTPUBIAABHUI pPO3B’SA30K Tepexo-
auth y Ko @M, po3p’s30K, I AcTaBUMO B OJEp KaHe PiB-
HsAHHA 3HaueHHA KyTiB (16). Onepsmmo dhaszoBy Mesky
Rc®M — KPM,,. Bona omnucyerbcst piBHAHHAM

cos x[D + Ko(¢ — 1)(o + A)cos 2x] + ks siny =0 (20)

ab0 PIBHSIHHAM

sin x[D + Ko(¢ — 1)(c + A)cos2x] + h.cosx =0 (21)



OA30BI [TIEPEXO/M B MATHETOAIEJIERTPUKAX I3 TEH30PHIIMI B3AE€MO A1 MU

[epure peaxisyerbest 3a ymosu Jy > Ky, apyre — 3a
ymoBn Jy < Ky, OmmouacHo ¢ Ta A BU3HAUYAIOTHCS
TpaHCIEHIeHTHIMI DpiBHAHHAMN (13) mpu 3HaUYeHHAX
kyTis (16).

T
/
]
/
7/
Kyz K<dM< PMz
=
he1 hc2 hz
Puc. 3. Ha duasosiit misirpami peaJtisyeTbcs BUITAIOK:
D > heo.

ObroBopumo 0cobaUBOCTI HaBeleHUX Ha puc. 1-3 ¢da-
3o0Bux miArpam. [lo—mepie, BlA3HAUNMMO, IO Ha KO KHIN
dasoBiit misArpami icHy€ IHTEpBaJ 3HaAUEHDL HAIIPY HEHO-
CTH MAarHeTHOTO 1OJs ey < hy < hea, y skomy npu T =
0 peamisyerbesi R @M dasa. Haxi, tpeba Bumauru

gBa tunm msirpaM. [lepumii, Komu peanizyeTbesi IBOe-
TallHe 3HUKeHHS CUMeTPIl IPU 3MEHIEHH] TeMIIepaTy pu,
Ta APYTHUI — KOJM 3HIKEHHS CUMeTpil B1ADYBaE€THCS B
onuH eTal. Y TePIIOMY BUIMAIKY Peandi3yIOThCs CUMe-
tpuunai OM, ta RY, dasu, dpasa 3 yacTkoBo TOpYyIIIE-
ot cuMeTpiero — Ko DM, ta daza 3 moBHICTIO IOPY-
nrero cuMmerpieio — R PM.. Y apyromy — peadi-
3YIOTbCS JUlle cUMeTpuuHl a3y Ta ¢asza 3 MOBHICTIO
TOPYIIEHOIO CUMETPIEIO.

Biamosiama mepimomy Tunosi daszoBa h — 1' msirpaMa
HaBelleHa Ha puc.l. BoHa xapakrTepusyerbcs TUM, IO
TIpM 3HAYEHHAX A 13 1HTepBaIy hey < h < heo MOKITBIIT
aaumoxok @I apyroro ponry @M, — K. OM, —
Rc®M<, a mpu h* < h < hg JAHITIOHOK
OM, — HPM, — K . OM. — KY,. leit n1an-
I[IOFKOK TIKABMI THM, 10 Ha OCTAHHBOMY eTari (Tmepexin
K«®M. — KY,.) BiabyBaerbcsA cIIOHTaHHEe I IBH-
MEeHHA CUMeTpil P! 3MeHIIeHHl TeMmiepaTypu. Tobro
BLOOYBAETHLCST aHOMAIbHE MPOXOMKeHH pas.

Ha msarpamax apyroro TUIy €IMHO MOKINBOIO He-
cumeTpuutoio daszow € Ko PM . dasa. Tyr npoerarnte
3HIKEHHST CUMeTpll He peanisyerhes. Biamosiaai ¢pasosi
JiArpaMu HaBeleHl Ha puc. 2-3. Y BUmaikry, 3o0paske-
HOMY Ha puc. 3, BLIOYBAEThCS aHOMAJbHE CJ1IyBaHHS

das.

V. BUICHOBKHN

TakuM yrHOM, Yy MarHeTOHleTeKTPUKAX 13 TEH30D-
HIMI B3aE€MOIISIMI HasIBHICTH ABOX THUINB a3z 13 Iopy-
HIEHOTO CUMETPIEIO IPUBOIUTH 0 TOTO, IO TP 3HUKEHH]
TeMTIEPATYPU B CHUCTEMI MO JKIVBE TIOETAITHE TTOPY NI€HHS
CUMeTpil.

Y sumagkax D < he abo D > hes fiMOBIpHe amHoO-
MaJbHe TMpOXOMKeHHA a3, Koau (a3l 3 HIKIO TeMIIe-
paTypoIio BIAMOBLAAE BUIIA CUMETpis. Y BUMAIKY he; <
D < h.o anoManbHe TIPOXOMKeHHSA pa3 HEMO JKIUBE.

Ak Buniusae 3 ekciepumenTis JIbsikonosa [6], npu Ha-
SIBHOCTI JIUIIE JOKAJBHUX TEH30PHUX B3a€MO I 3aB KN
BUKOHY€TbCsI YMOBA hey < D < heo, TOMY aHOMAJbHUI
PyX a3 HeMO KIUBUI.
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PHASE TRANSITIONS IN MAGNETODIELECTRICS WITH TENSOR INTERACTIONS

I. Shapovalov
1. I. Mechnikov Odesa State University,
2 Dworians’ka Str., Odesa, UA-270100, Ukraine

This paper considers magnetodielectrics with tensor interactions at finite temperatures. All possible types of
uniformly ordered phases are determined. h — T phase diagrams are constructed.
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