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1o Teopii KiHeTUYHHUX SAIBHUI Y HANIIBIPOBITHUKOBUX
KpHcTaAJIaX
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2 5. .. .. . ..
Dizuxo-ximiunuil incmumym npu Ilpuxapnamcovxomy yHisepcumemi im. B.Cmeghanuxa

Y po6oTi mocHimKy€eThCS BIUTMB MarHiTHOI iHAYKIii B Ha 3HaYeHHS Ta CUMETPI0 TEH30piB

KIHeTHYHUX BIIACTHBOCTEH KPHUCTAITIB.

Kawou4oBi ciioBa: KiHeTHYHI BJIaCTHBOCTI, TEH30D, 3aKOH JUCIEPCii, CHEPreTHYHI JOJTHHU.

B pobGori [1] 3a momomororw piBHSIHHS
JliyBisuisi, abTEpPHATUBHO JI0 METOY PO3B’S3KY
KIHETHYHOTO  piBHSAHHA bombinmana Oyna
OOrpyHTOBaHa  HEPIBHOBa)KHAa  CTaTHCTHKA
€JIEKTPOHHOTO Tazy y Kpucramax. lLle mamo
MOYJIMBICTh, BUKOPUCTOBYIOUM CTaTHCTHYHI
METO/H, PO3PAXOBYBATH PSIJI TEPMOTUHAMIYHIX
Ta KIHETHYHUX BJACTHUBOCTEH KpPHCTATIB 3
JOBIJTLHUM 3aKOHOM JHCTIepCii HOCIiB 3apsIiB 1
pi3HUMHU MeXaHi3MaMHu PO3CitOBaHHS,
BKJTFOYAIOYH aHI30TPOITHI Ta HETIPY KHi.

B owmiuniii o6macti TpPOBIAHOCTI Ta Yy
HEKBAaHTYIOYOMY MarHiTHOMY IOJIi 3 1HIYKIII€I0

B tensopu nutomoro omnopy (p;, (B)), edekra
Xomma (X, (B)), edekra 3eebeka (ot (B)),
nornepeyHoro egpekra Hepucra-Ertinrcraysena
(H, (B)) Ta TEMIONPOBIZHOCTI HOCIIB 3apsiiiB
(X (B)) ONUCYIOTHCS TAKMMHU 3arajlbHUMU
dbopmynamu [1, 2]:

Py (B)) = — (s, (B)): (1)
cn
(X, (B) = (R, 8,4 B,) =ein(aik(f3>); @
(o (B)) = (k/ze)(s, Sy (B) +a, Al (B)); 3)
(H; (B) = (N, 8,,B,) = (k/ze)(s, (B)AY (B) +a,(B)S} (4)

(15 (B)) = en(k/e)* T(SY (B) =S (B)s,,, (B)S (B) - S (B)a,, A (B) -
~ AP (B)s,, (B)AY. (B)— A (B)a,, (B)S)(B)).

mk
Y mux ¢dopmyrax n — KOHIEHTparis
BUIBHUX HOCIIB 3apsaiB y kpuctam; R, (B),
N, (B)— xoediuienTn edexra Xomna Ta
nornepeynoro edgexra Hepucra-ETrinrcraysena,

R ) (R R ) (R

(s5(B)), (Si"(B)) Ta (a;(B)), (A" (B)) — e,
BIJIIOBIIHO, CHUMETPUYHI Ta aHTUCUMETPUYHI
BEKTOpH, SKI MalOTh pi3HI 3HAYCHHS IS

mk (5)

OJIHOJIOJIMHHOI Ta 0araTomOJIMHHOI MOIelneH
KpHCTaa, Sy - OJIMHUYHUI
aHTHcuMeTpuuHuid Tenzop Jlesi-UiBita, a mo
CyMDKHHX 1HACKCaX, SKIi TOBTOPIOIOTHCS,
BE/IEThCS CyMYBaHHS.

Tensopn (S’ (B)) ta (A (B)) B
OJTHOJIOJTMHHOMY HAITiBIIPOBITHUKY MAIOTh TaKi
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3HAYCHHA:

Si(B) =<<[U8, +U,U;U,BB,1/8(B) >>""; (6)
Ai(f)(lé) =<<zU;U,8,,B, /S(E) >s>(b); (7)
8(B)=1+BU,U, +B2U,U, +BU,U,, (7a)
Je JUIsl 3pYYHOCTI 3ammciB BBEACHI Taki  MO3HAYEHHS:
<F/8(B) >, —§F/6(B) (8)
IPJ
i df,
<o>®=[[® G(e)op(e) — —2 |de/n; 9
¢ I(ij (B)p() =~ )

G(g):jg(a)da j[ §| SJ - (10)

n=| G(a)(— —jds

U; — ¢yHkuii po3cioBaHHS, $KI MAalOTh
PO3MIpHICTH PYXJIMBOCTI [1]; yepes
MOCEPEAHMIITBO SIKUX MEXaHI3MHU PO3CIFOBAHHS
BIUIMBAIOTh  HA  KIHETWYHI  BJIACTHBOCTI

-1
8—7}1
foz(e” +1] . (11)

(1)-(11) — 3aranpHOBKUBaHI.
VY dopmynax (1)-(5) tensopu (s, (B)) Ta

(aik(f})) — CHMETpUYHA Ta AHTUCUMETPUYHA

kpucranis. Bei iHmi nosnauenns y ¢opmysnax ~— UACTHHH 00EpHEHOr0 TEH30pa, BiJIMOBIJIHO.
(Si(B)+ AL (B) ™ = (s,(B)) + (a, (B)). (12)
[TockinbKu, AN  JOBUIBHOTO —HANPAMKY OaraToqOJINHHINA Mozenl KpucTana,

HEKBAHTYIOYOTO0 MArHIiTHOTO TOJISA IIi TCH30pH
ONUCYIOTBCS TPOMI3IAKUMH BHUpPa3aMH, BOHHU
MPUBOJATE y MaTEeMAaTHYHOMY JOJATKy JIO

€HEepPreTUYHI JIOJMHU SKOTO pPO3TAIIOBaHI TakK,
gk B n-Ge abo n-Si, a pabopaTopHa cuctema
KOOpAWHAT 30ira€Tbcsi 3 TOJOBHUMH OCSIMHU

poboTH. OonHi€l 3 JOJMH, MAarOTh Takli 3HAYEHHS:
Tensopn (6) i (7) Ta (s, (B)) i (a,(B)) B
S (B)=U® (B)+S™(B)B,B, ; (13)
AP (B) = Zr™(B)8,,B, ; (14)
By=_ % [r”(B)’ -UL(B)S(B)IB,B, . (15)
i U(O)(B)A(B) UL (B)’[UY(B)+S(B)B*]A(B)

~ (B

a, (B)=- (B) 8,uB; - (16)

TYT BUKOPUCTAHO Taki IO3HAYEHHS:
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UPB) =1 «< U+t +U, > >0 (16.1)
3 d(B)
— U,u,U
SP”B) =y << 1223550 (16.2)
r®(B) = T Uy, + U1y3 +U.U, > > (16.3)
3 3(B)
_ 0) /D2
AB) =1+ (0)(]%) ~B?, (16.4)
U (B)
1€ Y — KUIBKICTh €HEPreTUYHUX JOJIUH B rpatku. B Takomy BHmanKy aHi30TpOMHIi

30H1 bpinmtoena.

[IpuBeneni B gaHid poOOTI  3araiibHi
PO3paxyHKOBI alNrOPUTMHU PO3KPHBAIOTH Y
3araJlI,HOMYy BHUMAJKY TPHPOLY KiHETHYHHUX
BJIaCTHBOCTEH KpucTamiB. s KOHKpPETHUX
HAMIBIPOBIIHUKIB ~ Tpeba  3HATH  3aKOH
aucnepcii €, = &(P), Ta dyHkuii posciroBaHHs
U, A wme Bxe IHIN KBaHTOBO-MEXaHIYHI
npobaemu (Hi3UKH TBEPIOTO Tia.

3aranpHi po3paxyHkoBi ¢opmyan (1-16)
CHJIPHO  CTIPOLIYIOTBCS  JUIS  KPHCTANiB 3
130TPOITHAM 3aKOHOM aucrepcii €, =¢&(p) s
HOCIiB 3apsfiB, sKi 130TPOMHO 1 TPYKHBO

¢yHkuii poscitoBanHs U; BHPOKYIOTBCS B
CKaJIApH, K1 3aJIeKaTh JIUIIE Bij €HEPTii HOCIIB
sapsiniB [2]. Y 3B’A3Ky 3 MM omeparis
ycepenHeHHs  (YHKIIH 10  eHepreTU4HIn
MOBEPXHI HE 3MiHIOE iX 3HaueHHS. ToOTO
MaeMo

U, =U; =Uy =U(e);
< U\ >=U(e)'. (17)
Jdns  Takux  KPHUCTAIiB  KOMIIOHEHTH
KIHETHYHUX TEH30DiB (Si(lf)(ﬁ)) , (AY (B)) Ta

(sik(fB)) 1 (aik(fB)) MalTh Takl 3HAYCHHS:

po3cioloThbest  Ha  AedeKTax — KpUCTaIiuHOL

S (B) =<[US, + U’B,B,]/8(B) >"; (18)
AP (B) =< zU%,,B,/8(B) >; (19)
s, (B) = [}/ <U/8(B) >j0> 18, +([<U? /SEE) >02 _ ) ; 0

<U’/8(B)>"<U/8(B)>""]/<U*/8(B) >’ < U > A(B))B,B,
a, (B)=[<U?/8(B)>" /U/&B) > AB)I5,,B,; 1)
8(B)=1+U*(B’ + B2 + B?) =1+ U’B?; (22)
A(B)=1+<U?/8(B)>"? B/ < U/&(B) >, (23)

®opmynu (20-25) noka3yroTh, M0 TEH30PH
KIHETUYHUX  BJIACTUBOCTEH  KpUCTAIiB 3
130TPOITHUM 3aKOHOM JAWCHEpCii y BiJICYTHOCTI
MAarHITHOTO TIOJISI BUPOKYIOThCS Y CKaJISIPH.

3aranpHUI aHaNi3 TEH30pPIiB BIIACTHBOCTEH
(1)-(5) moka3zye, 1o iX cUMeTpis Ta 3HAYCHHS
CHJIBHO 3aJIeKaTh BiJl BEIMYMHHM Ta HAIMPSIMKY
HEKBAHTYIOYOT'O MArHiTHOTO IOJIA 3 BEKTOPOM

igaykuii  B.  Haiinpocrimy cumerpito i
TEH30pH MalTh KOJU BEKTOp MAarHiTHOi
IHAYKIIT ~ COpsIMOBaHUUN B3IOBX  OJHI€l

TOJIOBHOI OCl €HEepreTHYHOi JOJMWHH. ToMai BCi
CUMETPHYHI TEH30PU CTAlOTh JI1arOHAJILHUMH, a
AHTUCUMETPUYHI — MalTh  HAWMPOCTINIy
dopmy. Tak, Hampukiaj, SKIIO TOJOBHI OC1
(XYZ) enepretuyHoi JOMUHHU, 3 SIKUMH
CHIBMAJalOTh Oci  JabopaTopHOi  CHUCTEMHU
KOOpJMHAT, TO3HAYUTH BIAMOBIIHO TPIHKOIO
gucen (ijl), a BekTOop MarHiTHOI IHIYKIIT
CIpsIMOBaHUU B3MOBXK oci “l”, ToO B oMiuHil
o0nacTi MPOBIIHOCTI Ta B HEKBAHTYIOYOMY
Mar"HiTHOMY TOJi 3 iHIyKIi€o B koMmoHeHTH
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TEH30pIB, SIKI  ONUCYIOTBbCS  3aranbHUMH  dopmyiamu (1-5) wmaroTh Taki 3HAYCHHS:

pB)=— s, B): py(B)= s, (B): (24)
pu(B) == 5, (B): 25)
- - 1 -
R;(B)=R;(B)= B, (B); (26)
a; (B) = (k/ ze)[s; (B)S, (B,) +a;(B)A (B))]; 27)
a;(B) = (k/ze)[s;(B)SY(B,) +a, (B)A (B)]; (28)
ay (B,) = (k/ze)s, (B)S) (B) ; (29)
N, (B,) = zknR  (B))[s; (B))A{" (B,)/a,(B,) +S} (B,)]; (29)
N, (B)) =zknR ;(B,)[s;;(B))AY (B,)/a;(B,) +S{’(B))]; (30)
1:(B)) =en(k/e)*T{SP (B)) ~[S{(B,)I’s;(B)) — an
28((B))a, (B)A (B) +[A{ (B)’s;(B))}
x5(By) = en(k/e)* T{S(B)) ~[S§ (B)I’s ;(B) — )
280 (B))a; (B)AY (B) +[AY (B)T's, (B))}
(B =en(k/e)’ T{SP (B)) —[S{ (B)s,(B,)} (33)

Y mux dopmymax s, (f;l) i Si(ib)(fgl)’ ta  OJHOJOIMHHOI Ta O0araToAOJUHHOI Mojenei
KpHucTasa.

B opHOIOMTMHHOMY HAMiBIOPOBIIHUKY IIi
CUMCTPUYHHUX Ta AHTHUCHMCTPUYHHUX TCH30PI1B, KOMIIOHEHTHU I[OpiBH}OIOTBI
BIJIMOBIAHO, SIKi MAlOTh HAWUMPOCTIIILy OYIOBY.
Boun MAarTh pizHi 3HAYECHHS VTS

aij(Bl) i A fjb)(B ) — KOMIIOHEHTH

~ ) N U.
Si(ib)(Bl):<<L>s>(b); S{(B)) =<< —=—>¢>";
3(B, 3(B,
SP(B,) =<< U, >>®=8{"(0); (34)
_ - U.U.
APB)=-ADB)=Z<<— 15508 B 35
ij ( l) ]1( l) S(Bl) S ijl—1 ( )
s,B)=— s B)=— (36)
TUUSOB)AB) T T SP(B)A(B)
- 1
sy(B)) = % =5,(0); (37)
(B,) (B,) A (BI) (38)
ai‘ :—aAi = — — — — ’
SV sO(B)SY(B))A,(B)
. AY'(B) . )
A,(B) =1+ SRTSRER 8(B,)=1+U,U,B?. (39)
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Y  OGaraTtomonuHHIA  MOmeni  KpucTaia
KOMIOHEeHTH TeH30piB (13-16) wmaroTh Taki

3HA4YCHHA:

SP(B)=SP(B)=UL(B)); (40)
Si”(B,) = U (B)) +S®™ (B)B}; (41)
AP (B)=-A (B)=7Zr"(B,)5,B,; (42)
_ . 1
s:(B)=s;(B) === (43)
T U (B)A(B)
s,(B)=——— —; 44
BT E,) 50 BB 9
(By)=—a, (By) = 0 B (45)
ai' = —a “ = — — — ,
ST U0 (B)A,(B)
. OB AP (B))?
a(B) =1+ B g =1+—30)(J)2 ; (46)
Ug'(B) U (B)
@)=L« Dt o qogy oy DU o, (47)
3 5(B,) 3(B))
r®(B,) = Y Uu,+ UIPS +U, U, > > (48)
3 3(B,)

3aranpHUI aHaNi3 Ofep)KaHUX pe3yJIbTaTiB
MOKa3ye, M0 KIHETUYHI BIACTHBOCTI KPUCTATIB
OpU HASBHOCTI MArHITHOTO TIONS  3aBXKIU
OIUCYIOTBCS TEH30paMHU JIPYTOTO paHry, siKi y

BIZICYTHOCTI ~ MarHiTHOro  TOJS  MOXYTh
BUPOJ/KYBAaTUCS y CKaJSIpU, TOOTO 130TPOMHI
KIHeTHYHI  BJIACTHBOCTI  KpUCTalliB  MpHU
HAsBHOCTI MAarHiTHOTO TIOJIA 3aBXIU OYyIyTh
aHI30TPOITHUMH.

3 1mporo aHamizy BHJHO, IO Y

0araToIONIMHHUX KPHUCTANaxX 13 aHi30TPOMHUMHU
JIONIMHAMH TEH30pPH KIHETHYHUX BJIACTHBOCTEH
6e3 HasIBHOCTI MarHiTHOTO TOJIst
BUPOJDKYIOTBCS Y CKaJAPH, X04Ya JJIsI OKPEMHUX
JIOJIMH BOHM MAalOTh aHI30TPOIHUI Xapakrtep 1
OITUCYIOTBCS TEH30paMH JPYroro paHry. Takum
YUHOM, 6araTo0NIUHHI KpucTaiu 3
AQHI30TPOMTHUMHU  JIOJIMHAMH 0€3  HasBHOCTI
MarHiTHOTO TOJsS BeAyTh cebe, SIK 130TpoIHe
CepeIOBHIIIE. [3oTpomHe cepeoBHUIIe
XapakTepusye cede THUM, 110 KOXKHA NpsAMa, sKa
HPOXOINTH Yepe3 Oyb-sIKy TOUKY CepeIOBHIIa,
€ Biccto o0epTaHHs 0€3MEKHOTO MOPAIKY.

[Ipn HakmamaHHi MarHiTHOTO TOJIS HA TaKe
CepelioBUINE 3'ABISAIOTHCS IEBHI EIEMEHTH
CHMeTpii, a TOJNOBHE — KOXHa, NpsAMa, SKa

napajeiabHa BEKTOPY MAarHiTHOi iHaykuii B e
BiCCI0O 00epTaHHS OE3MEXKHOTO TMOPSAAKY, a
IUIOIMHA, SIKAa MPOXOJAUTh Yepe3 TaKy BICh, €
wionHo cuMetpii. CepenoBuine 3 TaKUMH
eJIeMeHTaMHU CUMETii HAa3UBAETHCS
TIPOTPOITHHM.

B riporpornHoMy cepeqoBHUII MONEpEUHUI
edexr Xomma XapaKTepU3yeThCs JHIIE OTHUM
3HAYECHHSAM Koedimienta Xomna, SKHH MOXe
OyTH TIapHOIO 130TPOIHOIO (DYHKIIIEI0 BEKTOpa

B.

B aHi3oTpomHOMY CcepeloBHII MOXYTh
Oytu Tpu pi3Hi KoedimieHTH Xoina,  fAKi
OyAyTh TAapHUMHU aHI30TPOITHUMH (QYHKIISIMHU
BEKTOpa MarHiTHOl iHAykmii. Takoro  x
¢byHK1i€eo Oyae onnHOKHIA KoedimieHT Xomna y
6araToJOMMHHUX KpHUCTalax KyO14HOT
cunronii. Taki KpucTaaum y MarHiTHOMy IIOJIi

BeoyThb cebe  iHakme, HDK  130TpPOIMHE
CepeIOBHIIIC.

B anizoTpomHOMYy cepenoBuII, Ha BIAMIHY
BiJ| 130TPOIHOTO, icHye pan

raJIbBAHOMArHITHUX 1 TEPMOMArHITHUX SBHIII,

3YMOBJICHUX aHI30TPOITHUMHU BJIACTUBOCTSIMU

KpHUCTaJIB.
3aranbHui

aHawi3 PO3paxyHKOBHX
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AITOPUTMIB TIOKa3ye, 10 Yy 0araTooJWHHUX

NPOBIAHUX  KpPHCTalax  3aBXAW  ICHYIOTb
MO3/IOBXHI Ta TOMEPEYHI rajbBaHOMAarHiTHI 1
TEPMOMArHITHI edekru, TOI1 SIK B

OJTHOJIOJIMHHUX TIO3JI0OBXKHIX e(EeKTiB HeMmae.
Hemae mno3noBxHIX e(ekTiB 1 y NPOBITHHX
130TPONHUX  CEpelloBHMILAX, a TaKoX B
KpUCTaiax 13 COHEpUYHUMHU JOJIMHAMH, IS
akmx U, =U, =U,; =U.

Otxe, BIJICYTHICTh [M03J0BKHIX
rajpbBaHOMAarHiTHUX  Ta  TEPMOMAarHiTHHX
epexTiB CcBiqUUTH ab0 TMpPO OJHOMOJIUHHY
MOJIeNb KpucTana, abo mpo chepuyHicTh HOro
TOJINH.

@opmynu (24-34), naroTh MOXKIUBICTH Y
3araJlkHOMYy BUMAJKy SKICHO MpOaHaJi3yBaTh

p; (0)=[1/en]s; (0);

p,(0)=[1/en]s,(0);

Rij(o) = Rji (O) = o

o, (0) = (k/ze)s, (0)S4(0);
a;(0) = (k/ze)s; (O)S}j 0);
o, (0) = (k/ze)s, (0)S,,(0) ;

N;;(0) = zknR ;(0)[s; (O)Afjl) (0)/a;(0)+ SY(0)];
N; (0) = zknR ;; (0)[s (0)AY
1:(0) = (k/€)* T{S{” (0) ~[S{” (0)]’s;; (0]} 5
73(0) = (k/e)* T{SF (0) =[S (0)]*s ;(0)]};
10 (0) = (k/€)* T{S? (0) ~[S"(0)]’s, (0)]} ;

Otxe y
KIHETUYHI BIACTHBOCTI KpucTamiB (49-53) He
3aJIe)KaTh BiJ MAar"iTHOTO 1OJIA. B
OJTHOJIOJIMHHUX ~KPHUCTallaX IIi BJIACTHUBOCTI
MalTh  aHI30TPONHUK  Xapakrep, 1 iX
aHI30TpOMis MIOBHICTIO BU3HAYAETHCS
XapaKTEepOM aHI30TpOMii 3aKOHy aucrepcii Ta
¢yskuiero poscitoBanHs U; (MIKpOCKOIIYHOT
pyXxJauBOCTi). Y 0araTo MOJIMHHUX KyOI4HHX
KpUCTaJiax BIAacTUBOCTI (49-53), sk mokasye
aHamizs mux  GopMyld, €  CKaJIpHUMHU
BETTUYMHAMU.

Kpim Toro, 3araneuuii anamiz ¢popmyn (49)-
(53) nmoxkasye, 110 B OAHOJOJIMHHUX KPHUCTAJIAX
BIJICYTHI TIO3/I0BXHI TajbBaHOMAarHiTHI Ta

c1abKOMy MarHiTHOMY  IOJIi
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BIUIMB MAar”HiTHOrO moisd B; Ha KiHETHYHI
BJIACTUBOCTI KPHUCTAJIB Yy JBOX KpaiHiX
BUIIAJKaX: y CJAOKOMY Ta KJIACHYHO CHIBHOMY
MarHiTHOMY IOJIi.

MarnitHe nosie 3 iHayKIiew By y kpucramni
HA3UBA€ThCA CJIA0KUM, SKIIO BOHO BiAMNOBIZa€e

rakiit ymosi: U,U;B} <<1. Tlpu wuiii ymoBi

8(B,)~1; A,(B,)=A,(B,)~1. Obuucmowoun
32 IUX YMOB BIAMOBIAHI TEH30PH, JIETKO
3HAWIEMO KIHETHYHI BIacTHBOCTI (24-34), sk
JUTSL OMHOJOTTMHHOI MO/IeTIi KPUCTANIIB, TaK 1 s
0arato JOJMHHUX, HEXTYIOUH Yy IuX (Gopmymax
noJlaHKaMu, mponopiiitaumu Br™. YV 3B’sa3ky 3
UM I CJIaOKOro MAar”iTHOrO IO/ MaeMoO:

p;(0)=[1/en]s;(0);

(49)
a,(B

L 1_1( l) : (50)

SUIBI B0
(51.a)
(51.6)
(51.8)
i (52.a)
(0)/2;,(0)+S;’ (0)]; (52.6)
(53.2)
(53.6)
(53.8)
TepMOMarHiTHi  edpexktn. BiacyTHICTP 1HX
edexTiB Mae mpocTte (Pi3uuHEe MOSCHEHHs, aye
TEOPETUYHO 1€ TMOB’sA3aHe€ 3 THUM, IO
KOMIIOHEHTH CHMETPHUYHHX TEH30pIB S,

(b)

dopmyna (37) ta S;”, dopmyna (34), He

3ajexaTh Bl MarHitHoro mnoius Bp, To6TO0, Py,
O, X; BLI MarHiTHOTrO IOJs HE 3ajexaTb. Y

0araToJIOIMHHUX KpHUCTAJlax I 3aJeKHICTh
icaye (41)-(44), Tomy B TakMX KpuUcCTanax 1
CIIOCTEPIratoThCs BI/IITOBITHI IO300BXHI
eeKTH.

Posrnsmemo Temep 1mi caMi BJIACTHUBOCTI
KPHUCTATIB y KJIACUYHO CHJIBHOMY MAarHiTHOMY
o, KOJT BUKOHYETHCS yMOBa



Jlo Teopii KIHETUYHUX SIBULL. ..

(U,UB,)* >>1.
8(B,)=1+(U,UB,)’ ~(U,UB,),

A(B) = AP (B)’ /S (B)SY (B)),

Ay(B)) =~ Ai(jo)(lél)2 /U (B,)*. PospaxoByioun

[Tpu i YMOBI

(24-34) i1
bopmymnax

BJIACTUBOCTI
3araJIbHuXx

32 IUX YMOB
3HEXTYBaBILU Y

JIOJaHKaMU, TPOMOPLIHHUMU BEZ JIETKO
3HAWAEMO 1X aCUMIITOTHYHI 3Ha4YEHHS U1 000X
Mozelen KPHUCTAJIIB:
p;(0) =[1/en]S}" () A (0); (54.2)
p;(0) =[1/en]sy” ()AL (0)*; (54.6)
p,(0) = [1/enS, (=0)]; (54.8)
1 1
R;(0)=R;(0) = (AP (o)) (55)
o (0) = o (0) = (k/ ze)[Af (0) / A (0)]; (56.2)
oy (0) = (k/ ze)[S] () /S (0)]; (56.6)
N (0) = zknR ; (0)[S} (20) =S (0) A (20) / A (0)]; (57.2)
N (0) = zknR ; (0)[S{ (20) = S (20) A} (c0) / A (e0)]; (57.6)
i () = (k/€)’ T[S (0) — 2S{" () A (0) / A (00) + ST (0) A (20)* / A (0)*]; (58.2)
%5 (00) = (k/€)* T[S (00) = 2S84 () A (20) / A (0) + 81 (0) Al (20)* / ALY (0)*] 5 (58.6)
2 (0) = (k/e)* T{S}? () —[S}" (0)’s;, (0)} . (58.8)
BUMNAJKy TpOAHANI3yBaTH BIUIMB CUMETPil

B nux acumnroTHuHUX (hopMysax 3HAKOM
o0 [O03HAYEHAa MarHiTHa IHAyKWis B, ska
KJJACUYHO

BIJITIOBIIa€  yMOBI CUJIBHOI'O

MarHiTHOTO TIOJIA.
Acumnrornyni  popmynu (49)-(53), (54)-
(58) [maoTh MOXIMBICTE Yy  3arajibHOMY

JIOJIATOK

KiHeTnuHi  BIIACTMBOCTI  KpHUCTaJiB  3a
dbopmynamu (1-5) BH3HAYAIOTHCS BIIMOBITHO

remsopamn (S3'(B)), (AY'(B)) 1a (s, (B)),
(a;(B)).

Tenszop (sik(E)+aik(I§)) € obepHeHU# 10
Tensopa (S (B)+ A (B)), T06T0

3aKOHYy aucriepcii HOCIiB 3apsiaiB € = &(p) Ha
KIHETUYHI BJIACTUBOCTI KPHUCTANiB. AJe I
npobnema Oyjae po3riasHyTa BXX€ B IHIIHN
poOoTi.

(S (B)+ A’ (B)) ™" = (s, (B)+a,(B)). (1.mn)

3a  gomomoror  anreOpu  TEH30PHOTO
YUCJICHHS TICIS HECKIAJAHMX aje TPOMI3IKHX
PO3paxyHKiB 3HAXOAUMO BiJIMOBI/THI
KOMIOHEeHTH TeH3opiB (s, (B)) ta (a,(B)):

s,,(B)-det(SL (B) + AV (B)) =<< U, / §(B) >><< U, /§(B) >,> +
+<<U,U, /8(B) >>"? B+ << U,U, U, /§(B) >>” [<< U, /8(B) >>* B2 +

+<<U,/8(B)>>" B];
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Bymxak 51.C., ®peik .M., 0.3.Torpa, Huxupyit J1.1., Mexunoscska JLI.

s,,(B)-det(S”(B) + A" (B)) =[<< U,U, /8(B) >;>" << U,U, / 8(B) >;>" —

—<<U,U,U,/8(B) >>"<< U, /8(B) >>"IB,B,;

s,5(B)-det(S (B) + A" (B)) =[<< U,U, /§(B) >>" << U,U, /§(B) >;> —

— << U,U,U, /8(B) >>"<< U, /8(B) >,>"1B,B;;

s,,(B)-det(S?” (B) + A (B)) =[<< U, U, /8(B) >>" << U,U, /§(B) >;>” —

— << U,U,U, /8(B) >><< U, /8(B) >>"1B,B,;
s,,(B)-det(S”(B) + AV (B)) =[<< U, /8(B) >>" << U, /8(B) >>* +
+ << U,U, /8(B) >>"? Bl+ << U,U,U, /8(B) >> [<< U, /8(B) >>” B? +
+<<U,/8(B) >>" B2];

s,,(B)-det(S{(B) + A" (B)) = [<< U,U, /8(B) >>" << U,U, /8(B) >> —

—<<U,U,U,/8(B) >>"<< U, /8(B) >>"1B,B;;

s;,(B)-det(SL (B) + AV (B)) =[<< U,U, /8(B) >>"<< U, U, /§(B) >;> —

—<<U,U,U,/8(B) >>"<< U, /8(B) >>"1B,B,;

s;,(B)-det(S” (B) + AL (B)) =[<< U,U, /8(B) >>" << U,U, /§(B) >> -

— << U,U,U,/8(B) >><< U, /8(B) >,>"B;B,;
55, (B)-det(S (B) + AL (B)) =[<< U, /8(B) >>"<< U, /8(B) >,> +
+<< U U, /8(B) >>" B+ << U,U,U, /8(B) >> [<< U, /8(B) >> BY + (3.mm)
+<< U, /8(B) >> B2];

a”(fS) = azz(B) = 333(E) =0;
a,(B) = —a,,(B) = << U,U, /8(B) >>" << U, /3(B) >> +
+F(B)B, / det(S (B) + A’ (B));
a,,(B) =—a,,(B) = [<< U,U,/8(B) >>"<< U, /8(B) >,>” +
+F(B)IB, / det(S(B) + Ay (B));
a,;(B)=-A,,(B)=-<<U,U,/8(B) >>V<< U, /8(B) >>" +_ (4300
+F(B)B, / det(S (B) + A (B)) ’
F(B) =<< U,U,U,/3(B) >> [<< U,U;/3(B) >> B} +_
+<<U,U,/8(B) >>“ B2+ << U,U, /8(B) >> B?]



Jlo Teopii KIHETUYHUX SIBULL. ..

det(Sy' (B) + A}’ (B)) =

=<< U, /3(B) >>"<< U, /8(B) >>"<< U, /8(B) >> +

+<< U, /8(B) >>"<< U,U, /3(B) >> B} +

+<<U,/8(B)>>"<< U U, /8(B) >> " B2 +

+<< U, /8(B) >>"<< U U, /8(B) >> " B2 +

+<<U,U,U,/8(B) >> [<< U, /8(B) >>" << U, /8(B) >> B +

+<< U, /8(B)>>"<< U, /8(B) >> B2 +

+<< U, /8(B) >>"<< U, /8(B) >> B2 +

+(<< U,U, /8(B) >>" B*+ << U,U, /8(B) >> B2+ << U,U, /8(B) >> B?)]

B isorpormmnx xpucramax U; =U;=U,; Toxi, srizio 3 mmmu Qopmynamy,
<< U; >>=U(e)'. Tomy po3spaxyHKH B

dopmynax (2.Ma-5.M) CHUIBHO CIPOIIYIOTHCS.

det(S”(B) + AL (B)) =< U >"< U/§(B) > A(B);

s, (B)=[1/<U/8(B)>"18, +{[<U*/8(B)>"* — '
—<U*/8(B)>"<U/8B) >0/ U /8(B) >"*< U > AB)}BB,
a, (B)=[<U?/8(B)>" /U/&B) > AB)I5,,B,;

8(B) =1+ U*(B? + B2 +B?) =1+ U’B?;
A(B)=1+U?/8(B)>"? B>/ U/§(B) >,

Ma€EMoO:

(5-mn)
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This work is by prolongation of article [1]. Is investigated the influencing value and
directions of a magnetic induction vector B on value and symmetry of tensors of the crystals

kinetic properties.
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