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AHHOTANONUA

[IpencraBneHs! pe3ynbTaThl UCCIACIOBAHUS JBIKEHHS KallelIb H30TPOITHON JKUA-
KOCTH B TOMEOTPOIIHOM CJIO€ XXKHIKOro Kpuctamia E7 ¢ noiaroXuBymuMu He-
YCTOMYHMBOCTSIMH, HHAYIIUPOBAHHBIMH 3aTyXaIOIUM CIIBUTOBBIM TedeHneM. 1H-
TEHCUBHBIN IIOTOK HEMATHKOB C UCXOJHOM rOMEOTPOIHON OpHEeHTAaIUe TPUBO-
IOUT K BOSHUKHOBCHHIO OPUEHTALMOHHBIX HEYCTOMYMBOCTEH. B skcrepumenTtax
HCIIONTH30BATACH KUIKOKPHUCTAIUTHYECKAs sTueiika ¢ mepeMeHHBIM 3a30poM (0T 60
10 100 mxm). OGBbEKTOM UCCIIeIOBaHUS SBISIACH dOMYJbers 10:1 «KuaKuii Kpu-
CTaJUT — U30TPOITHAS JKUAKOCTH». BbI10 00HapykeHo 00pa3oBaHue KAIUIIMHU U30-
TPOIHOM XKUIKOCTH PA3JINYHBIX TUIIOB IPOCTPAHCTBEHHBIX CTPYKTYp. B yacTHO-
CTH, HAaOJIIOJal LENOYKH KaIlesib, B 00JaCTH CHIIBHBIX JIeopMaliii OpueHTa-
uun KK, HanpuMmep Ha TpaHUIAX CYIIECTBOBAHMUS AOJTOXUBYIINX OOiacTel ¢
U3MeHEeHHOU opueHTtarueil. KpoMe Toro, moBsillieHHas: KOHIIEHTPAIUs U30TPOII-
HBIX Karejab OTMEYEeHa B 00JIaCTH, pa3/elisoneil yuacTKH KHUAKOT0 KprcTallia,
HaxOZsIIEerocs noj AeicTBUEM AIIEKTPUUECKOTr0 MoJIs U BHE 3Toro AercTBus. Ha
OCHOBE aHaJIM3a MUKPOCKONUYECKUX H300paKeHUH OIperesieHa CKOPOCTh B3a-
HMMHOTI'0 JBYDKEHHS ABYX M30JIMPOBAHHBIX Kareib. DTO [I03BOJIMIIO OLEHUTh CHITY
B3aUMOJICHCTBUS MEX Ty KarusaMu (F,= 5,6 mH), BEI3BaHHOTO HCKaXEHUSIMU OPHU-
CHTALIOHHOH CTPYKTYpBI B OKPECTHOCTH Kanelb. [lomyueHHble pe3yabTaTsl 00-
CYXJAIOTCSI B PaMKaXx CYLIECTBYIOLICH TEOPUH KUIKUX KPHCTAIIIOB.
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Brief messages
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ABSTRACT

The results of studying the motion of isotropic liquid drops in a homeotropic
layer of liquid crystal E7 with long-lived instabilities induced by a damped shear
flow that occurs when a flat capillary is filled due to the action of capillary forces
(capillary flow). An intense flow of nematics with initial homeotropic orientation
leads to the appearance of orientational instabilities. In the experiments, a liquid-
crystal cell with a variable gap (from 60 to 100 um) was used. The object of the
study was a 10:1 emulsion "liquid crystal — isotropic liquid". It was found that
drops of isotropic liquid form various types of spatial structures. In particular,
chains of drops in the region of strong deformations of LC orientation (for
example, at the boundaries of the existence of long-lived regions with a changed
orientation) were observed. In addition, an increased concentration of isotropic
droplets occurred in the region separating the sections of the liquid crystal under
the action of an electric field and in the absence of its action. Based on the
analysis of microscopic images, the velocity of mutual motion of two isolated
drops was determined. It made possible to estimate the interaction force between
the drops (Fa = 5.6 pN) that was caused by the distortions of orientational
structure in the vicinity of the drops. The results obtained are discussed within
the existing theory of liquid crystals.
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B pabote mpezncraBieHbl pe3yibTaThl UCCIIENO-
BaHUS MPOIIECCOB CAaMOOPTaHMU3AINY Karellb H30TPOI-
HOM JKHUIKOCTH B TOMEOTPOIHBIX CIIOSIX HEMaTHIECKOTO
JKUJIKOTO KpHUCTajia TOCie BO3JCHCTBUS Kammyuisip-
HOTO MOTOKA, IPUBOSIIETO K 00pa30BaHUI0 JePEKTOB
pa3HOTO THMNA TPHU OTOTHHUTEIHHOM BO3ICHCTBUH
3JeKTpUYecKoro nojis. HeycToHuMBOCTH BO3HUKAOT
MIPU 3aII0JIHEHUH TNIOCKOTO Kalujuispa 3a c4eT Bo3JeH-
CTBUS KaMMJUTAPHBIX CHII (KaIlWJUTPHBIN OTOK). JlaH-
HBIA THIT T€YESHUS OTINYAETCS OT HCCJIICAJOBAHHOIO pa-
Hee 3aryxatouiero noroka XK B momumepHsIX mopu-
CTBIX TUICHKAX, BEI3BAHHOTO Pa3HOCTHIO THAPOCTaTHYE-
CKUX AaBieHWH [1]. DMynbcus co3maBajiach C ITOMO-
IIBIO YJIBTPAa3BYKOBOI'O OMYJIBIUPOBAHUA CMECH <«COKU -
kuil kpuctamn E7 — nemoHu3upoBaHHas Boa» B COOT-
vomeann 10:1. B wmcciaemoBannn HAOMIOMANHCH pas-
JIMYHBIC BUJBI arperaiuuvun Karejib PI3OTpOHHOI>i KUIKO-
ctu. OTHUM W3 TaKUX MPUMEPOB SIBIISETCS arperarus

Kalenb Ha TpaHMlle pas3zesia JOJIT0KUBYIINX HEYCTOMN-
yuBocTed U romeorponHoid opueHTtanmu JKK. Mure-
PECHBIM SIBISIETCS. HE TOJIBKO 00pa30BaHUE arperupo-
BaHHBIX LIENOYEK Kameib B 00JacTH NAaHHBIX T'PaHHIL,
HO ¥ 3G (EKT yBICUEHHUS ITHX Kalelb I'PaHullaMy He-
YCTOMYMBOCTH TIPU YMEHBIIIEHUH Pa3MEpPOB HEYCTOM-
ynBoCTH (puc. 1). [lanublii apdekr yBieuenus ooHapy-
JKEH BIIEPBBIE, OH CBUETEIBCTBYET O CUJIBHOM B3aUMO-
JIEHCTBUN KaIellb U30TPOITHOM KUIKOCTH ¢ 00JIACTHIO
BbICOKHUX TpanueHToB opueHTarmu JKK. Ykazanneie
SIBJIGHUS B TIEPCIIEKTUBE MOKHO HMCIIOJIb30BaTh AJIS CO-
3aHUS MUKPOQIIIONAHBIX YCTPOICTB HA OCHOBE JKUJ-
KHMX KpHCTaI0B. VIHTepeCcHBIM sIBISCTCA TO, YTO ABU-
JKEHUS TPaHUIL 00JIaCTel COMPOBOKAACTCS ABKECHUEM
Karemnb pa3iInyHOro pasMepa. ITO CBUAETENBCTBYET O
JOCTaTOYHO CHJIBHOM CILICIUIEHHM Kalejb C TPpaHULeH
paszaena HeyCTOMYHUBOCTH.

t

Puc. 1. IlocnenoBatensHOCTh H300paXKEHHH, AEMOHCTPHUPYIOIIAs JUHAMHUKY arperanyu Kaneib Ha TpaHuLe
JIOJITOBPEMEHHON HEyCTOWYHMBOCTH B TEUEHHUE Yaca Yepe3 OJUHAKOBbIE IPOMEXYTKH BPEMEHHU

Fig. 1. Sequence of images demonstrating the dynamics of droplet aggregation at the boundary of long-term
instability for an hour at regular intervals

CrnemyeT OTMETHTH TOBBIINIEHHYIO KOHIIEHTpa-
IIUIO Kallelb OTHOCUTEILHO OOJIBININX pa3MepoB B 00-
JIACTU HEOAHOPOJHOTO 3JEKTPUYECKOr0 MOJIs, BO3HU-
KafoIero CO CTOPOHBI YacTH YUKW, HE TOJIBEPIKEH-
HOW Bo3xelicTBUIO mons. Kpome Toro, HaGmromaeTcs
MPOIECC B3aUMOJICHCTBYS U CIIMSHUS OJIM3KOPACIIONO-
JKEHHBIX Kanenb. JlaHHOe B3auMoJieiicTBHE O00YCIOB-
JIEHO WCKKEHUSMH OPUCHTAIIMOHHONH CTPYKTYPHI
JKUJKOTO KPUCTAJlJIa B OKPECTHOCTH Karelb, YTO MpH-
BOJWT K TOSIBIICHUIO M30BITOUHOUN »Heprun DpaHka,
CBSI3aHHOM C TIpaJME€HTaMU OPHUEHTALOHHOW CTPYK-
TYPBI. 9T0 IMPUBOAMT K IMOABJICHUIO CUJIbI MPUTAXKCHUA

F.(r), nmeiicTByromeli Mexmy KariiMH. YpaBHEHHE
JIBIDKEHUS Karlellb, OMPEIeIIIIoNnIee 3aBIUCHUMOCTh pac-
CTOSIHUSL MEXIYy HAMH 7 OT BPEMEHH {, IPEUI0KEHHOE
B pabote [2], TO3BOIMIIO pacCUUTATh CHITYy B3aMMOEH-
ctBus F, nipu 3aganHoi 3QPEKTUBHON BIZKOCTH Mopi-
Pacuer mamHoro mapamerpa IS ABYX Kamelb pagny-
coM 5,5 MKM, MOKa3aHHBIX Ha PUC. 2, NaeT 3HAUCHUE
CHJTBI IPUTSKEHHUs Kanenb F,= 5,6-107'2 H. Dto 3Hade-
HUE 10 TIOPSIIKY BETMIUHBI COOTBETCTBYET CHJIE B3au-
MojelicTBus (mopsinka F, = 1-107"? H) aByx kamensb
MarHUTHOU >KUIKOCTH OJM3KOTO pasMepa (5 MKM) Ha
OCHOBE BO/JIbI, IOMEIICHHBIX B MArHUTHOE o€ [2].
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Puc. 2. [IprxeHne B3auMOJEHCTBYIOIUX KaNelb paguycoM 5,5 MkM nocie 60 cekyH[

Fig. 2. Movement of interacting drops with a radius of 5.5 um after 60 seconds

[IpencraBieHHbIe Pe3yNbTaThl IO CKOPOCTH JABH-
JKEeHHsl Kallellb OTHOCATCS K 00JacTh Bo3IeHCTBUS
3JIEKTPUYECKOTO 0JIsl, KOTOPOE CTaOMIIN3UPYET FOMEO-
TPONTHYIO OPHEHTALMIO M ITO3BOJISIET HCIOIB30BATh B
pacuerax MaKCHMallbHOE 3HadeHUe KOod(pHUINEHTAa

BSI3KOCTH 1)1 B KAUECTBE 3HAYCHHS 3PPEKTUBHOMN BI3KO-
cti. BOnu3u kamenb NPHIOKEHUE SICKTPUYSCKOTO
IOJISI BHI3BIBAET MICKAKEHUS OPHEHTAIMOHHOW CTPYK-
TYpBI, 4TO, TIO-BUIMMOMY, CBSI3aHO C UCKAKECHUSIMH CH-
JIOBBIX JIMHUM 3JICKTPUUECKOTO oISt (puc. 3).

Puc. 3. 300paskeHHs KaIenb U30TPOITHON )KUIKOCTH B KUAKOKPHCTAIITMYECKON MaTPHUIIE
C TOMEOTPOITHOHN OpHUEHTALMEN B OTCYTCTBUU M IIPH HAIMYUH JIEKTPHUUECKOTO MO

Fig. 3. Images of isotropic liquid drops in liquid crystal matrix with homeotropic orientation
in the absence and presence of an electric field

YcTaHoBJIEHHBIE TPOIIECCHI arperalyu Karelb,
3axBaTa Kamnejb FpaHullaMi HEYCTOMYMBOCTEHN U BIIUS-
HUE 3JICKTPUYECKOTO TOJIs Ha CTPYKTypOoOOpa3oBaHue
Kanesib SBJISIIOTCS IPEAMETOM AETaIbHBIX MCCIEA0Ba-
HUI, MPOBOJUMBIX B HACTOSLIEE BPEMS.
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