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The presented work accesses electrophysical properties of nematic liquid crystals based on
cyanobiphenyl and azoxy LC under the frequency of 20-40 GHz with applied electric and
magnetic static fields. The obtained results are interpreted in terms of molecular models.
Possibilities of LC implementation into various electronic devises are also discussed in this
thesis.

[nanekTpnyeckne KOHCTaHThl (S, tgS ) XUAKUX KPUCTANN0B TPAAWULMOHHO ONpeaenaTcs
B Auana3oHe yacToT 0-107 4. Ha aTux yactoTax Haumbosnee CUNbHO MPOABAAOTCA
aHN30TPOMHbIe CBOWCTBA MaTepuana, 06yCnOBAEHHbIE OPMEHTALMOHHBIMU MeXaHU3Mamu
nonApu3aLMoHHbIX MONeKy. B caHTUMETPOBOM W, 0CO6EHHO, B MUIIMMETPOBOM AnanasoHax
(po 70 I'Ty) aHM30TpONUA I U ee B3aMOCBA3b C MOMEKYNAPHLIMU OPUEHTUPYIOLLUMM
npoueccamun XK B 3n1eKTPUYECKUX Y MarHUTHbIX NONAX Mano uccnefobaHa. 3To 00yCN0BIEHO
TEM, YTO 3NIEKTPOANHAMUYECKME CUCTEMBI C pacnpegeneHHbIMU napaMeTpamu ¢
perynnpoBaHHbIMU MOCTOAHHBIMU 3NEKTPUYECKMM Y MArHUTHBIM MOIAMU JOCTATOUYHO C/IOXKHbI
1 06nafaloT Manoi YyBCTBUTENLHOCTbIO [1-2].

B faHHOI paboTe nccnegoBanuch Hematuueckme XK aByx Xxumuyeckux knacco: 5CB-
TUNUYHbIA NpeacTaBuTens HXXK knacca ymaHo6udeHunos (s | = 19.9, e+=6.9, As = 13)u

XK-440-knacc (no HomeHknatype HWOMWMK, Poccust) - cmech BellecTB knacca
asoKcucoefuHeHmnin (s | = 4.9, ex=15.25 As =- 0.35). 3gecb NCNOMb30BaHbI 0603HAYEHUS:

e, CT- AM3aNeKTpuueckas MPOHMLEAEMOCTb M NpoBoguMocTb XK, e||, cT | - AuanekTpuyeckas

NPOHML,AeMOCTb ¥ NPOBOAMMOCTb XK K B HanpaBneHUN NPeMMyLLeCTBEHHON OpueHTaLun
NPOAONbHbLIX 0Cell Monekyn (B HanpaBNeHUN AUPEKTOpa), e+, CT+- B HaMpaBieHuu,
nepneHanKynapHoM auvpekTopy, fis = s 1 - exwn K= cri - Ck (nmbo cr|/ cr+) - mepa
aHW30TPOMUMN [U3NEKTPUYECKON NPOHULAEMOCTU U 3NeKTPOMPOBOAHOCTMY.

3KcnepumeHTanbHble nccnefosanna HXXK nposofnancs pesoHaTopHbIMU 1
BO/IHOBOZHbLIMW MeToAaMu. Pe30HaTOPHbIA MeTog Obin peann3oBaH ¢ NOMOLLbIO OTKPLITOrO
KOH(OKa/IbHOr0 pe3oHaTopa U LMANHAPUYECKOro pe3oHaTopa, paboTatoLero Ha KonebaHumax
Hoto 1 Eoio B 0TKpbITOM pe3oHaTope uccnegyembiii XK nomewancs Mexay LUaMHApUYecKnmMm
KBapLeBbIMW NiacTuHamun guamerpa 50 MM, TONLWMHA NNACTUH cocTasnsana 1 Mm. MocTosHHOoe
anekTpuyeckoe none B XXK co3faBanocb C MOMOLLbIO MAOCKUX CABOEHHbIX afItoMUHUEBbLIX
3NeKTPOA0B rpebeHYaToli Gopmbl, HAHECEHHbIX Ha KBapL, METOA0M BaKyyMHOTO HamnblNeHNS.
LLinpnHa anekTpofoB 1.05 MM, paccTosiHMe MeXAy NpoBOAHUKaMK rpebeHkn 0.3 mm. Mpu Takom
COOTHOLLEHMN pa3MepoB AaHHas HeOAHOPOLHOCTbL BHOCUT MUHMMaIbHOE BO3MYLLeHME B
3/1IEKTPOMArHMTHOe none. 3a3op MeXAy nnacTuHamu, 3anonHsemblii nccnegyembim XK,
obecneynBanca TedpIOHOBOW NEHKON, PaCNONOXEHHOI B BUAE KO/bLa N0 NEPUMETPY AUEKK.
MpuknagbiBaeMoe K 3neKTpojam HanpsxeHne nsmeHanock ot 0 go 30 B. HavanbHas
OpueHTaLus Monekyn obecneynsanacb NyTeM HaTUPKU NMOBEPXHOCTU MAACTUH.

Bbln TakXKe NCNOMb30BaH LMAMHAPUYECKNI pe3oHaTop ¢ KonebaHnamu Hoto n Eoto.
Wcenepyemblii XKK nomelanca B KBapLeBblii Kanunnsap, pacnonoXeHHbIi Ha 0cu pe3oHaTopa.
PacueTHble COOTHOLLEHNS 418 ONpeAeneHmns AN3NeKTPUYECKOV NPOHNLLAEMOCTN YUnTbIBaNn
B/IMSIHWE KBapLLeBOro Kanunnspa. PesoHaTop nomelyanca B MarHUTHOE NoJsie, OPUeHTUPOBaHHOE
nepneHanMKynapHo ocu Kanuanapa. Mpegnonaranocs, YTo HavalbHasA OpUEHTaL WA MONeKy
HarnpaB/fieHa Bfj0/lb CTEHOK TpY6KW. Hanmune MarHMTHOTo nons ¢ MHAyKuueid go 0.75 Tn
NPUBOAMT K NOMHON NepeopueHTaLMm MoneKyn.

JKCNepuMeHTanbHble UCCNef0BaHMNA BONIHOBOAHLIM MeTOL0M B fnana3oHe 20-40 EEL
NPOBOAMUANCH C NOMOLLbIO U3MEPUTENbHOW fYeiiki Ha OCHOBE O0Tpe3ka NPAAMOYTonbHOI0
BO/IHOBOJA CeYeHNs 7.2X3.4 MM2, 4YaCTMYHO 3anofiHeHHon HXXK 1 orpaHnyeHHol cnoasHoi
nnacTWHoi. EepmeTunsanms BHyTpeHHero o6bema BoIHOBOAA obecneynBanach NPoKAeMBaHMEM
CeYeHNs BONHOBOAA AM3NEKTPUYECKON NAacTUHON. MccnefoBancs HemaTUUYeCcKuid XXMAKUin
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KpucTann knacca 5CB.TonwwmHa XK, 3anonHs0Wero n3aMepuTebLHoi BOMHOBOSA, cocTaBnsna 3
MM W3mMeHeHWe opueHTaLum monekyn (gunoneit) no o6bemy HXXK obecneunsanoch
MOCTOSHbIM MarHUTHbIM Nonem. Mone OpMeHTUPOBANOCH NEPMNEHANKYNAPHO Y3KON CTeHKe
BO/IHOBO/a, a ero BeNNYnHy Bapbuposanu B gnanasoHe ot 0 go 7150 3. C nomolublo
BEKTOPHOr0 aHanusaTopa cnekTpa Agilent N5230A 6bi1y n3MepeHbl 3aBUCUMOCTY U3MEHEHNSA
(hasbl W 3aTyXaHWs BOMHbI Hbl B U3MEPUTENbHOM BONHOBOAE. Pe3ynbTaThbl M3MepeHuii
npuBeefeHbl Ha puc. 1

Puc.1. 3aBUCUMOCTb M3MEHEHUS 3aTyxaHns U (hasbl N3MEPUTENbHON Aueiikn oT
4acTOTbl NpU OTCYTCTBUM (KpMBas 1) n Hannuum (Kpusas 2) MarHMTHOro Nons

Mpu BOCTUXKEHUN 3HAYEHUS NOPOroBO/ BENNYMHBI MOCTOAHHOIO MarHMTHoro nonsa 4500 9
HabntofaeTcs cTabunmsauma n3MepsemMbiX BeMYNH, CBA3aHHAA C OKOHYaTeNbHOIA
nepeopueHTauuein monekyn. JaHHblil ahhekT ABNAETCA 06paTUMbIM - MPU CHUKEHWUN
Harnps»KeHHOCTU NONA UCXOAHbIE 3HAYEHUA BOCCTAHAB/IMBAIOTCA B TeueHne 10 MUH C HEKOTOPbIM
rmcTepesncom, CBUAETENbCTBYIOLW MM, O4EBUAHO, O NONNAOMEHHOR CTPYKTYpe B 06beme HXK.
Bo3geiicTBME MarHUTHOrO Mons, Kak BUAHO U3 puc.1l, aHanormyHo BO3aeicTBUI0
371eKTPMNYECKOro nons, xapakTepHomy ans apgekta ®pugepukca (S-apdekra) B
3M1EKTPOONTMKE. TaKoi a(h(heKT co3aaeT AOMNONAHUTENbHbIE BOZMOXHOCTU A/ BapbUpOBaHUA
3NeKTPOM3NYECKUMI CBOWCTBAMYU XNAKOKPUCTANANYECKOrO Cos.
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It is reported the results of investigation SAW propagation in discreet layer structure solid state-
liquid - solid state with purpose of acoustic wave transformation with the change of their parameters to be
applied for tailoring SAW devices parameters.
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