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MATEPIAJIO3HABCTBO

V]IK 548.31
C. P. APTEMBERB, B. II. IIIAITIOPEB, B. M. [[HMBAJT

OB AKTYAJIbHOCTH NPOBEJEHMSI UCCJEIOBAHUI PA3JIUYHBIX I'PYIIT HUTEBUIHBIX
KPUCTAJIJIOB

B crartbe npoBesieH IMTEpaTypHBI 0630p NPpoOIEMBl IPOBEJEHHS UCCIIEJOBAaHUI B 00JaCTH Pa3sIMYHBIX IPYNI HUTEBHIHBIX KPUCTAJUIOB, TOKa3aHa
aKTyaJbHOCTb NPOBEACHHS TAKUX UCCICAOBaHMII B HacTosMIee BpeMs. [IpoaHaIn3HpOBaHbl HETPAAUIIOHHBIC M TPAJUIINOHHbIC CBOMCTBA MOITYYCHHS
Pa3IUYHBIX TPYII HUTEBUIHBIX KPUCTAUIOB, HAIIPaBJICHHS UCCIICOBAHUMN, Pe3yIbTaThl IPOBEICHHBIX UCCIICOBAHUN U DKCIEPUMEHTOB U S IpY-
T'HX BaXXHBIX BOIIPOCOB.

KitioueBble ¢J10Ba: HUTCBHAHBIC KPUCTAJUIBL, METO/IBI IIOTyYeHNUs, (PU3HIECKHE CBOICTBA, CIIEKTP HCCIIEI0BAHHIT, aKTyalbHOCT UCIIOIb30BAHHS.

V crarri Oys10 IPOBEACHO MiACYMKOBHIT JTITEPATYpHUI OIS POOIEMHU IPOBEACHHS IOCTIIKEHb PI3HUX IPYN HUTKOMOAIOHHX KPUCTAIIB, IIOKA3aHO
AKTYaJIBHICTh MIPOBEICHHS IOCII/DKEHb y CydyacHHX yMoBax. [IpoaHasi3oBaHo TpaauLiliHi Ta HETpaJULiiHI BIACTUBOCTI OTPUMAHHS Pi3HUX IPYI HU-
TKOIOIOHNX KPHCTAIIIB, IX HANPSIMKH JIOCIIJDKEHb, Pe3yJIbTaTH IPOBEJCHHS eKCIIEPHMEHTIB Ta PsJ| IHIIHX BaXIMBUX MHTAaHb. [l0Ka3aHO BaXKINBICTH
IIPOBEJICHHS JOCIIPKEHb 3a3HaY€HOI IPOOIEMAaTHKH Y MUTAHHAX OXOPOHH HABKOJIHIIIHBOTO CEPEIOBHILA.

Ki104oBi ci10Ba: HUTKOMOMIOH] KPUCTAIM, METOIM OTPUMAHHS, ()i3MYHI BIIACTHBOCTI, CIIEKTP JOCITI/PKEHb, aKTYaJIbHICTh BAKOPUCTaHHSI.

The final literary review of problem of realization of researches of different groups of threadlike crystals was conducted in the article, actuality of re-
alization of researches is shown in modern terms. Traditional and unconventional properties of receipt of different groups of threadlike crystals, their
directions of researches, results of realization and row of other important questions, are analysed. Importance of realization of researches of the
marked range of problems is shown in the questions of guard of environment. It is marked attention on circumstance that direction of researches from
the point of view of sources is presented by foreign reviews, however after separate directions the even marked sources and references are not vast
enough and need an additional study and careful researches. Thus, it is shown that even today there are a number of problematic places for studying

issues related to threadlike crystals and the problem requires new ideas and solutions.
Keywords: threadlike crystals, methods of receipt, physical properties, spectrum of researches, actuality of the use.

BBenenue. IIpobrema wccienoBaHus HUTEBUIAHBIX
KPHUCTAJIOB U, OCOOEHHO TPYIIbl HUTEBUIHBIX KPUCTAI-
JIOB METaJUIOB, HBIHE JOCTATOYHO aKTyajbHa, TaK Kak
JlaHHasi TPyIIla METaJUIOB OTHOCHTCS K «Marepuaiam Oy-
nymiero». CHeKTp MCHONIBb30BaHUS UMEHHO 3TOW TPYIIITEI
KPHUCTAJUIOB CTPEMUTEIBFHO PACHIAPSIETCS M MpoOiieMaTu-
Ka BBIPANIMBAHUSA TAaKUX KPHUCTAJUIOB JOCTATOYHO aKTY-
anpHa U coBpeMmeHHa. [locnemane 30 yeT mokasaimm, 9To
METAJUIOOPTaHNYECKHE COSNWHEHHS MPOJOIDKAIOT 3aHU-
MaTh 3aMETHOE, €CIIH He JIMIUPYIoIIee MOJI0KEHNUE CPEeau
MOTOOHBIX BEIIECTB, MPH MOITYYCHUH METALUTHIECKUX T10-
POIIKOB, IUICHOK, MOKPBITHA WIM JaXe, K MpHMEpY,
nipecc-hopM U3 ra3oBoii hasbl.

N ecmu 50-70 ner Ha3am MOXHO OBLIO MPEIINOJIO-
JKUTb, YTO KPYI' BO3MOXKHOCTEH HCIIOJb30BaHUS JaHHOU
TPYIIE KPUCTAJUIOB U COCAMHCHHUHA MPAKTHYSCKU Orpa-
HUYCH W, MOXKHO CKa3aTh, 00O3HA4YCH, TO HBIHE, KOTIa
HayKa W MPOU3BOJICTBO CTPEMHUTEIBHO PACHIMPSIOTCS, —
Takas TpyIa KPUCTAITIOB BTOPTaeTcs B 00IACTH HAYKH 1
MIPOU3BOJICTBA, Tl paHee UX He OBLIO.

OTro eme pa3 MOAYEpKHBAaeT TOT (PaKT, YTO Hayka
HencyepriaeMa, U B HE «HET IMUPOKOM CTOIO0BOM J0po-
ru». He cMoTpsi Ha HaKOIUIEHHBIH MaTepual B 00JacTu
HCCIICIOBAaHMS HUTEBHIHBIX KPHCTAIJIOB, TEM HE MEHEE,
MOXXHO MPEANOJOKUTb, YTO €ro JKCICPUMCEHTaJIbHas
YacTh M PE3YJIbTaThl MCCIIEIOBAHUHA €Ile HEeI0CTAaTOYHO
M3BECTHBI IIIUPOKOMY KPYTy YYEHBIX.

Drta cTaThsl MOABOAHUT HTOT TOMY JIUTEPATYPHOMY
0030py, KOTOPBI MPOBOIWICS B paMKax HamvcaHus Oy-
Jyliei JOKTOPCKOHM auccepraiMu M 0e3ycioBHO Oyrer
WHTEPECHA, KaK OIpENeICHHBI HAYYHBIH CTaTHCTHYe-
CKUI MaTeprai, COOpaHHBIN 3a HECKOJIBKO JIET PabOTHI B
IIMPOKOM CIIEKTPE JUTEPATypHBIX HCTOYHUKOB IO YKa-
3aHHOW TIPOOJIEMaTHKE.

Hean m 3amaum ucciaenoBanus. llensio gaHHOM
Hay‘lHOﬁ CTaTbU ABJIACTCA MPOBCIACHUC UTOI'OBOIO JIUTC-
parypHoro o63opa no npoodjeMaTHKe HCCIIEJ0BaHUs pa3-
JIMYHBIX I'PYIIl HUTCBUAHBIX KPHUCTAJIOB. B crarbe noka-
3aHa aKTyaJlbHOCTh MPOBEICHUS UCCICIOBAHUN U PaCIIU-
pEHHE CIIEKTpa WX MPOBEICHHUS 110 YKa3aHHOM TPYIIIE CO-
€JIMHECHUIA.

AHAJTW3 JUTEPATYPHBIX JAHHBIX W MOCTAHOBKA
npo6embl. UToroBsiii uTepaTrypHbiii 0630p. Hu mis
HE SIBIETCS CEKPETOM TOT (PaKT, YTO HUTECBHUIHBIE KpH-
CTaJUTBI 00JIaAal0T PSIOM CBOMCTB, KOTOPHIE CYIIIECTBEH-
HO OTJIMYAIOT UX, HAIPUMEP, OT MAKPOKPHUCTAIIIOB.

B nepByro odepens, B HICTOYHUKAX JTUTEPATypPhI ObI-
JIO YAEJCHO MPHUCTAJIbHOC BHUMAHUE YIPYTOCTH W HPOY-
HOCTU HUTCBUIHBIX KPUCTAJIIIOB, YTO 6]:-1.]'10 OTO6pa)KeHO B
[1]. Pa3BuTHe TEXHUKH U COBPEMEHHOI'O MPOM3BOACTBA
MPEIBSIBIISIOT MMOBBIIICHHBIC TPEOOBAHUS TIPU U3TOTOBIIC-
HUH DIICKTPOU3OJSAIMOHHBIX MATEPUANIOB U H3IEIUN U3
HUX, pabOTAONINX MPH BEICOKUX TEMIIEpaTypax, B XUMH-
YECKH arpecCUBHBIX cpenax. Ha MX ocHOBE B COBpEMEH-
HOM TPOW3BOJCTBE YCIEIIHO MOIYYAar0T KOMIIO3HIHOH-
HbIE MaTepPHAIIbI.

Panee, B CCCP mpobiiema MCIIONIb30BaHMST HUTEBHI-
HBIX KPUCTAJUIOB B MPOU3BOACTBE Hadajla PemiaThes emle B
50-x romax mpouuioro crojieTus. VIMEHHO MO3TOMY OCO-
ObIif MHTEpEC K «BUCKEpam» IPHUXOIUTCS Ha YyKa3aHHBIN
nepuoa. B To BpeMsi Ha MPOM3BOACTBE OBLIO IMOJYUYCHO U
nccieaoBalo oonee 35 sneMeHToB U 80 cCOeMUHEHUN HHU-
TEBUITHBIX KPUCTAILIOB, YTO TOXE OBLIO YKa3aHo B [1].

Crnenyer 3aMeTUTh TOT ()aKT, YTO OICHKA JaHHOU
TPYNIIBI CBOWCTB HUTEBUAHBIX KPHCTAIOB OBIIA TaKKe
yIayOJIeHHO TpOBeAcHa JHIIs B cepenuHe 20-To Beka
[2]. ImenHO Torma y4eHble Bce Ooiee 4acTo CTaial o0pa-
IAThCA K BOIPOCaM MPOBEJAEHUS UCCIENOBAaHUN JaHHOMN
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rpymnsl KpuctaiwioB. M ecnu paHee 310 Oosiee Kacajioch
3apyOexHbIX HcTOuHUKOB, To B CCCP nanHblii Bonpoc
CTaHOBWJICSl OoJiee aKTyajJbHbIM WMEHHO B YKa3aHHBIN
MIPOMEXYTOK BPEMEHH, HE Tepss aKTyaJIbHOCTU U IO Ce-
TOJHSIIHETO JHS.

Hanpumep, Takoe cBOWCTBO, Kak TeopeTHYECKas
MIPOYHOCTh HUTEBUIHBIX KPHUCTAIUIOB OBLIa paccunTaHa
mpaktideckn 90 JeT Haszal, 4TO yKa3aHo B [3] W B Haib-
HEHILEM JaHHBI BOINPOC HALUENI CBOE OTPAKEHHE B Pa3-
JINYHBIX JINTEPATYPHBIX NCTOYHHIKAX, B YACTHOCTH B [4, 5].

Taxoke B [3—5] ObUIM O0TOOpaXKEHBI BOIIPOCHI MPOBE-
JCHUS MEXaHWYECKHX HCCIICIOBAaHMH HHUTEBHUAHBIX KpH-
cTajyioB. B uwacTHOCTH, TeopeTnueckas MPOYHOCTb KpH-
CTaJUIOB OblIa paccunTaHa uccienoBaresneM DpeHkenem,
4yTo OBLIO onucaHo B [3] i mpocTeiiei MoieNu ele B
1926 rony. OHa Tarke ObUIa paccUMTaHa M JPYTUMH HC-
CJIC/IOBATEIISIMA HA OCHOBAHHHU PE3yJIbTATOB SKCIIEPUMEH-
TOB  3JEKTPOCTATHMYECKOTO  B3aMMOJCWCTBHS  MEXKIY
noHamu [4] ¢ yuetom BannepBaanbCcoBBIX CHII, O 4eM ObI-
JI0 yKa3aHO B HCTOYHHKE [5].

[Ipu mpoBeAeHWH HCCIEOOBAHUI YYEHBIMH OBLIH
MTOJTy4YEeHBI Pa3IMYHbIC 3HAUYCHHUS TPOTHOCTEH HECKOIBKHUX
TPyNIl HUTEBUAHBIX KPUCTAJUIOB, B TOM YHCJIE M MeTaj-
JIMYECKUX, YTO OTOOPaKEHO B TAKMX MCTOYHHKAX Kak [0,
7]. B TOo Bpems Kak BIIpOYEM, U Ceiiuac OCHOBHAs 3ajada
OblUTa CBejieHa K NOJIYYSHUIO TAKOro 3HAYEHHUsS! IPOYHO-
CTH, KOTOpoe OBUIO OBl OJNM3KO K, TaK Ha3bIBAEMOMY,
«TEOPETHYECKOMY.

[TpoBeneHHBIN MUTEPATYPHO-TIATEHTHBIH 0030p I10-
Ka3all, 9TO B PEIICHUH MPOOIIEMBI YBEIHUCHHS TTOKa3aTe-
7S IPOYHOCTH NAaHHOW TPYHITBI KPUCTAJIIOB CYIECTBEH-
HOE 3HAYeHHE WMENH pPaOOTHI COBETCKOTO YYEHOTO
A. B. CrenanoBa, KoTopblii eme B 50-x romax mpouuioro
CTOJIETHsI Pa3padoTan GU3NYECKYI0 TEOPUIO Pa3pyIICHHUs
MIEPUOINIECKH HEOTHOPOIAHBIX aHHU30TPOIHBIX Cpell, 4TOo
ObUTO yKa3aHo B [8].

Nmenno AJId HUTEBUHBIX KPUCTAJJIOB HNPOYHOCTH
SIBJISICTCS HAanOOJIee BaKHBIM CBOMCTBOM, KOTOpasi B pa3bl
MIPEBOCXO/INT TaKylo K€ IPOYHOCTh Kak, HalpHuMep, Y
MOHOKPHCTAJUIOB M TOJMKPHUCTAIUIOB. JaHHBIH MOKa3a-
TeNb, TPEKIEC BCETO, OOBACHACTCS COBEPIICHCTBOM
CTPYKTYpPHI HUTEBUIHOTO KPUCTAJUIA U MEHBIINM KOJIHYe-
CTBOM Pa3JIMYHBIX Ae(eKToB. JJaHHBIE BOIIPOCH OBLIH OT-
paKeHbI, B YaCTHOCTH, B [9—13].

Ecnmu ananm3upoBaTh WCTOYHWKK TociemaHux 10—
15 5et, TO clemyeT OTMETHUTh, YTO yKa3aHHbBIE BOIPOCHI
paccMaTpuBaJIMCb BO BpEMsA MNPOBCACHUSA HAYYHBIX KOH-
(dbepeHIuii, CeMUHAPOB U CHMIIO3MYMOB, YTO yKa3aHO, B
YaCTHOCTH, B UCTOYHUKAX [14-16].

JIOCTaTOYHO MPUCTAIBHO B JIMTEPATYPHBIX HCTOY-
HHUKaxX pacCMaTpHBAINCh BOIPOCHI MOJTYYEHHs HUTEBHII-
HBIX BOJIOKOH. B WacTHOCTH, aHajIM3 METOJI0B BOJIOYCHHUS
u BeITspKeHU (Tefnopa) B mporeccax MOJTy4YeHUs Hempe-
PBIBHBIX BOJIOKOH HUTEBHIHBIX KPHCTAJUIOB PACCMATPH-
Bascs B [17], Tie aHaTM3UPOBAUCH CXEMBI TTPOBEICHHBIX
TIPOIIECCOB.

Mertopl, HanpuMep, MOPOLIKOBOM METaJUTypruu B
MOJY4YEeHHH TaKMX METAJUIOB KakK BOJb(ppaM WM MOJIHO-
neH a”anusupoBanuck B [18]. bonee cucrematuzupoBan-
HBIC MCCIICAOBAHUA U UX PE3YJILTATHI II0 TOMY KE MOJIHO-
JICHy U MOJINOJICHOBOI ITPOBOJIOKE OBLIM ONHMCAHBI B JIH-
TepaTypHOM ucTouHuke [19].

Cxemarnueckoe HM300paKeHHE YCTaHOBKU JUISl I10-
JIy4eHUS] METAJUIMYECKUX BOJIOKOH IO Merony Telnopa
NoJpoOHO M3yyanock u onucaHo B [20].

B nayuHoii cratbe [21] OblIM IpoaHaIM3UPOBAHbI U
CHCTEeMAaTH3HPOBAHbl METOJbI IOJyYeHHUS! HETPEPHIBHBIX
BOJIOKOH HUTEBUJIHBIX KPHCTAJUIOB UMEHHO C TOYKH 3pe-
HUSI TTOKa3aTeled WX MPOYHOCTH. 3a OCHOBY aHalIH3a B
JTAaHHOHU cTaThe OBUIM B3SITHI METOZBI BOJIOYECHHUSI U METOJ
BEITSDKKU. 311eCh OBUTH MOIPOOHO IMPENCTaBICHBI CXeMa-
THYECKWE OMMCaHUs MPOBEIEHUS O0EUX IMPOIEeCCOB, 00-
palieH0 BHMMAaHHE Ha KaueCTBEHHbIE INOKA3aHUs IIOIY-
YEHHBIX WTOTOBBIX pE3YNbTaToOB. IIpoaHann3mpoBaHsl
TEXHOJIOTUYECKHE OIlepaliy, KOTOPbIE COCTaBIISIOT Me-
TOJMKY TIPOBEICHHS yKa3aHHBIX HPOLECCOB U POJIb Kax-
JIOTO U3 HUX.

[IpoBeneHHBIN aHAN3 PA3IMYHBIX ITyOIMKAIKK 110-
KazaJl, 4To 0 COCTOSHMIO Ha okoH4aHHe 20-ro Beka pa-
00T, CrienMaNbHO TMOCBSIIEHHBIX, HAIPUMEp, H3YyYCHHIO
MarHUTHBIX U ONTHYECKUX CBOMCTB HUTEBUIHBIX METal-
JTUYecKuX (M IPYTruX) KPUCTALIOB OBUIO HE TaK MHOTO,
IpUYEM OCHOBHAs Macca M3 HHUX Obllla MHOCTPaHHOTO
MIPOUCXOKACHHS U B TO BpeMsI KpaifHe TPy JHOAOCTYITHA.

Ecnmm Opate ucTouHMKHM, Hampumep, Oojiee CoBpe-
MEHHOT'0 XapakTepa, To B [22] aBTopam# ObUTH PaccMOT-
PEeHbl TEPCIEKTHBHBIC HAIPABICHHUS HCIIOJIb30BAHMS
«BHCKEPOB» MMEHHO C y4YETOM BIIMSHHS UX XapaKTepH-
CTMK Ha pa3BUTHE KOHKPETHBIX HAlpPaBJICHUH Hay4YHBIX
HCCIIEJOBAaHHUH, B TOM YHCJIe B 00JIaCTH ONTHKH.

B [23] koyuIeKTHBOM aBTOPOB OBUIM PacCMOTPEHEI
BOIIPOCHI TEXHOJIOTHH 0OpaOOTKH HUTEBHIHBIX KPHUCTAJ-
JIOB, BO3MOKHOCTH CO3/[aHUsI OMOCOBMECTUMBIX MaTepua-
JIOB, a TaKXe HCCIIEIOBAHBI ONTHYECKNE CBOICTBA HHTE-
BUJIHBIX KPHCTAJUIOB KaK HAHOMAaTEPHAJIOB.

B mucceprammonnoii pabote [24] yuensiv Homepu M.
JOCTAaTOYHO YIIIyOJIEHHO paccMaTpUBAINCH (DU3HMUYECKHE
CBOMCTBa MOHOKPHCTA/UIOB, 1 OCOOCHHOE BHUMAHUE ObI-
JIO YZIeJIeHO UIMEHHO ONTHYECKHM CBOMCTBaM.

B pabore [25] mocratodHo yriyOJaeHHO 0OroBapwu-
BAJINCHh BOIIPOCHI, CBS3aHHBIE C OCOOCHHOCTSMH OITHYE-
CKHX CIIEKTPOB HEKOTOPBIX HUTEBHIHBIX HAHOKPHUCTAJ-
J0B, a B padore [26] MO CXOXXHM TpyIIIaM HUTEBUIHBIX
KPHCTAJUIOB 00CYKAAINCh BOIIPOCHI, B TOM YHCIIE H pe-
3yNbTaThl TPOBEICHHBIX ONTHYECKUX HCCIIEIOBAHUN
HaHOBOJIOKOH KpUCTAIIIOB SnO,.

W3ydeHne MarHWTHBIX CBOMCTB HHUTEBHIHBIX KpH-
CTIUIOB MHOTMMH HCCIIEJJOBATEISIMU TIPOBOAMIOCH Mpe-
MMYIIECTBEHHO Ha JKelle3e, YTO OBbLIO MPOaHAIN3UPOBAHO,
B YAaCTHOCTH, B [27]. ' TaBHBIM METOJIOM BBISBJIECHUS JIOMe-
HOB CITY’KWJI METOJ] MAaTHUTHBIX ITOPOILIKOB, TIO3BOJISTIOIIMIA
0o0OHapy>HBaTh HE TOJIBKO JOMEHHYIO CTPYKTypYy, HO H
JIBIDKEHHE CTCHOK JIOMEHOB, 4TO OBLIO YKa3aHo B [28].

HccnenoBaHne HUTEBHIHBIX KPHCTAJUIOB, HAaIpH-
Mep, kobanpTa, n3ydanu ydensle Kauep u ap., uto mpen-
ctaBiieHO B [29]. OHM Ha MPaKTHUYECKUX SKCIEPUMEHTAX
OOHapy XXMM, 9TO 33aBUCHMOCTh HIMPHHBI JIOMEHA OT
TOJIIMHBI 06PA3Ia MOTUMHSIETCS CTENIEHHOMY 3aKOHY /3,
a He '/, KaK 9TO MpPeJICKa3bIBAET TEOPHSL.

HurteBuaHble KpUCTAIIBI B CHITY PJa UX OCOOEHHO-
CTel, TaKMX KaK Majoe KOJHMYECTBO Ie(EeKTOB, Malble
pa3Mepbl, MaJible BUXPEBbIE TOKH HBIHE CTaJI TAKUM 00b-
€KTOM, B KOTOpBIX YA&IOCh HAOIIONaTh Jaxe cladble
JquaMarHuTHble 3¢ dexTsl. K TakuMm siBIeHUsM OTHOCHTCS,

Bicnux HTY «XI1I». 2017. No44(1266)



ISSN 2411-2798 (print)

Mexaniko-mexnonoeiuni cucmemu ma KOMIJIEKCU

Harpumep, 3pdekr Xaaza-BaH AnbpeHa — nepuoauye-
CKOE€ M3MEHEHHE MarHUTHOM BOCIIPUUMYUBOCTH C HU3ME-
HEHUEM HaIPsHKEHHOCTH MAarHUTHOTO I10Jisi, HaOojaro-
meecst TOJABKO NPH HU3KHX TEMIIEpaTypax, Korjxa oHO He
MacKHupyeTcsi IpYyrMMHU OoJiee CHIBHBIMH MarHUTHBIMH
s dexramu.

VYuensrii [IIénOepr mepBriM HaOMIONANT ITAHHBIN 3¢]-
¢exr Xaaza-BaH AnbpeHa Ha HUTEBUAHBIX KpPUCTaIaX
Menn u ykaszan 31o B [30]. B 1963 roxy yuensimu AHOep-
coroM u ['ommom [31] BriepBeie HaOmomaICs 3TOT 3P PexT
Ha (eppoMarHUTHOM MaTepuaie, HUCIONIb3Yysl IPU 3TOM B
KadecTBe 00BEKTa HUTEBUIHBIE KPUCTAJUIBI XKele3a.

B 1964 rony ucciemoparensamu JIrodopcku u Mope-
JIOKOM [32] B OmBITax MO0 HAMarHUYMBAHUIO HUTEBUIAHBIX
KPHCTAJUIOB JKeJie3a M CIUIABOB JKejie30 — KOOAIbT ObLIO
MI0Ka3aHO, YTO 3aBHCHUMOCTH KOBPIIMTHBHOW CHIIBI, OCTa-
TOYHOM MarHUTHOM WHIYKIMHU W TUCTEPE3UCa OT TOJIIH-
HBI 00pa3loB NPU XAOTHYECKOM MX PACIOJI0KEHHU XO-
POIIIO COBMAAAET C PACYCTHBIMU NAaHHBIMH U BUXPEBOU
Mozenu B Kpuctamiax Toneine 1000 A. Dty naunse mamu
B TO BpeMs MEPBOE SKCIEPUMEHTAIBHOE MMOATBEPKACHUE
CYIIECTBOBAHMS BUXPEBOTO HAMArHUYMBAHHS, O KOTOPOM
TOBOPMIIOCH HCKITFOUYUTENFHO B TEOPHH.

Ha HMTEBHIHBIX KpHCTaJUIaX *eje3a TOJIHMHOW OT
40 1o 400 MK Tpex pa3IUYHBIX OPHUEHTHPOBOK HCCIIEHO-
BaressiMu AlicuHoM U KoismenoM B [33] uccrnenoBanoch
BJIMSIHHE MAarHUTHOTO ITOJIsI HA JIEKTPONIPOBOAHOCTS. [1o-
JIydeHHbIE Pe3yJIbTaThl CBHICTEIHLCTBOBAIM O HE3aMKHY-
TBIX NOBepXHOCTSIX Depmu.

Ha HUTEBHIHBIX KpHCTaNIaX OISTH-TAKH JKEe3a
yaeHsiMu Poxbemmnom [34, 35] u @paiitom [36], a Ha KO-
6ampTe — @paiitom [36] u Cumanekom [37] uccuemoBa-
JIUCh OCOOEHHOCTH (PePPOMArHUTHOIO M MAarHUTHOTO
aaepHoro pe3oHaHca. Bo Bcex ykasaHHBIX paboTax ycra-
HOBJICHO, YTO MIMPHHA pPE30HAHCHBIX JIMHUA y HU-
TCBUJHBIX KPUCTAJUIOB BCETJa BLILIC (I/IHOF[la M Ha 1ops-
JI0K), Y€MY MaKpOKpPHUCTAIIJIOB, YTO MOJTBEPKIAET BBICO-
KO€ COBEPIIEHCTBO UX CTPYKTYPHI.

Cumanek B [37] ycTaHOBWJ TakKe, YTO MHTEHCHUB-
HOCTb PE30HaHCa B HHUTEBHJHBIX KpHCTAJUIaX KoOaibTa
reKcaroHaJ bHOH (pa3pl OoJbIIe, 9eM B MUKPOKPHUCTAIIAX.

[IpoBeneHHBIN NUTEPaTypHBI 0030p IOKAa3ad, 9TO
JIOMUHECIICHIINIO B HUTEBUAHBIX kpucramiax NaCl, ax-
THBHUPOBAHHBIX CcepeOdpoM, BIIEpPBBbIC HAOIOAaNa COBET-
ckuit yuensrid P. . 'manuna B 1961 roxy, 4To ommcaHo B
[38]. Kpucramibl BeIpaliMBaINCh W3 BOIHOTO PacTBOpa,
conepxkamero AgCl, depe3 MOPUCTYIO MEPETOPOAKY —
nemiodad. [10CKOIbKY HUTEBUIHBIC KPUCTAIUIBI HMENH
MalTyto JUIMHY (3 — 5 MM), U3ydeHHe CBEUCHMS OTAEIb-
HBIX 00pa3loB HEe NMpoBoAuiIochk. Habmonanock romyboe
CBEUYCHHE BCEH MAacChl BRIPOCIINX KPHCTAJUIOB IIPH 00ITy-
YEeHUH yIbTpaduoaeToM.

[MompobHOE W3ydYeHWE IIOMHHECIICHTHBIX CBOMCTB
HUTEBUIHBIX KprcTaiwioB NaCl OBUIO IPOBENEHO TaKKe
I'. Jlupepom, I'. BepexxoBoil u B. Poxxanckum, o uem
yKka3aHo B [39]. HepaBHOMEpHOCTb pacIioNoKeHHUS aKTH-
BaTOpa B KpHCTAJUIE MPOBEPSIIOCh HA OTIEIBHBIX 00pa3-
Lax B yJIbTpaQuoIeTOBOM MUKPOCKOIIE.

UccnenoBatenu Peiinonpac u I'pun [40] ycTaHOBH-
JIK OTCYTCTBUEC KpaeBOﬁ JJFOMUHECILICHIIMM B HUTCBUJHbIX
kpucrayuiax CdS, koTopast B 0OBIYHBIX KpPHUCTAUIaX HpH-
MUCHIBAETCS TPUCYTCTBHIO BaKaHCHH Ha MECTax HOHOB

cepbl. B HUTEBUAHBIX KpUCTaJLIaX IIOSBICHUE KPAaeBOU
JJFOMUHECILICHIIMH BbI3BIBAJIO TOJBKO 06J1yqu1/1e ux I1po-
TOHamH ¢ 3Heprueit 1 MaB, nocrarounoii 1uis o6pa3oBa-
HUS BaKaHCHUH, KaK Ha MECTaX HOHOB CEPHI, TaK M KaIMHUSL.

Coserckue nccnenosatenu ['onpaendepr u Menmk-
laiikazsan B [41] uccnepoBanu mpouecc HakorieHus: F-
HEHTPOB B HUTEBUIHBIX KpucTtaiuiax NaCl. Hakomnmenue
F-1ieHTpOB B HHUTEBUAHBIX KPHUCTAIUIAX IO ACHCTBHEM
HMOHU3UPYIOIIETO M3ITyYSHHS IPOUCXOIMIO B IBE CTAIUH,
puyYeM BTOpas CTAAMsA CBS3aHA C JIOKAJIM3AI[Eed 3JIeK-
TPOHOB Ha MOHHBIX BaKaHCHAX, TEHEPHPYEMBIX IpH 00-
JTy4CHHU.

B 1963 rony uccnenoBatens bammapo u ap., 4uTo
ObuTO ykazaHo B [42], u3ydanu ocoOeHHOCTH oOpa3oBa-
HUSI LIGHTPOB OKPAIIMBaHUs [IPU PEHTTEHOBCKOM 00ITyye-
Hun HUTeBUAHBIX KpuctauioB KCl. Beuio oOHapykeHO
JIUING HEOONBIIOE OTIMYUE UX OT OOBIYHBIX MOHOKpHU-
CTAJUIOB B XOJ€ KPHMBOHW TOIJOMEHHA. OTO 00CTO-
SITENBCTBO OBLIO CBA3aHO C TE€M, YTO HCCIEIOBAINCH JO-
BOJIEHO TOJICTBIE OOpasmel pazmepom B 10-80 MkM, He
o0Jamaromye BEICOKIM COBEPIIEHCTBOM CTPYKTYPHI.

B nayunoii crarbe [43] GbuH 000OIICHBI BBIBOIBI
10 TIPOBEIEHHBIM HCCIIEAOBAHMSIM MArHUTHBIX W ONTHYE-
CKHX CBOMCTB Ppa3JIMYHBIX TPyl HATEBUAHBIX KpUCTaJ-
JIOB, PACCMOTpPEHA XapaKTePUCTHKA 3aBUCMOCTH MX Mar-
HHUTHBIX CBOﬂCTB, KaK OT MOBECPXHOCTHOT'O, TaAK U OT HX
00BEMHOT0 COBEPIIEHCTBA, JIETATBHO 00CYXICHBI BOIIPO-
ChI HAKOIUICHUS F-IIEHTPOB B HHUTEBUIHBIX KPUCTAIUIAX
TI0J] BO3/IEHICTBUEM MOHU3UPYIOIIETO U3ITyYESHUS.

Opannysckuii cneneonor [e Kacrepe B [44] omm-
CBIBaJl TOHYAHMIINE HHUTH KapOOHATa KaJbIMi W THUIICA,
CBHCAaBIIIME C ITOTOJIKA U CTEH U OOJIaJaBIINe TaKOH T'MO-
KOCTBIO, YTO MX MOKHO OBLIO 00epTHIBaTh BOKPYT HaJIbIla
U J1a)Ke 3aBS3BIBATh B Y3l

IIpoBeneHHbI aHAINU3 AKTYaJbHOCTH INPUMEHEHUS
HUTECBUAHBIX KPHUCTAIJIOB B COBPEMCHHOM ITPOU3BOACTBE
0611 0000111eH B [45]. TaM ObLIO yKa3aHO, 4TO 3a MOCIE-
Hue 20-30 yieT yCcnemnHo pa3BUBAaeTCs HANpaBlIEHUE, CBA-
3aHHOE C MPAKTUYECKUM HCIIOJIb30BaHUEM KIJIACCHYECKHX
KPEMHHEBBIX BHCKEPOB JJIsi aTOMHO-CHJIOBOM M MarHUTO-
CUJIOBOM MUKPOCKOIIHH.

HNMeHHO ceiluac Ha MPOU3BOJCTBE JOCTATOYHO akK-
TyalbHBIM HAalpaBIEHUEM WX WCIIONB30BaHHUA €CTh CO-
31aHUE OJHO W JABYXKOMIIOHEHTHBIX BHCKEPOB C MOJIY-
npoBoaHUKOBBIME cBoticTBamu (GaN, ZnO, InSb). Heco-
MHEHHasl IEePCIEKTUBHOCTD 3TOTO HAIIPABIICHHS CBSA3aHA C
pa3BUTUEM XUMHUU H (l)l/ISI/lKI/l HAaHOCUCTEM, IOCKOJIbKY
YHOPSIIOUCHHBIH aHCaMOJIb TAaKUX HAHOBHUCKEPOB MOXKET
paccMaTpuBaTLCA B KAaY€CTBE CUCTEMbBI C YHUKAJIbHBIMU
ONTUYECKHMH CBOWCTBaMHU, B KOTOPBIX MPOSBISIOTCS
KBaHTOBBIC ((EKTHI («KBAaHTOBBIC TOYKU», «KBAHTOBEIC
HUTH»), B PAJC CIIy4acB TAKUE CHCTEMBI PACCMATPUBAIOT-
csl B KOHTEKCTE Au3aifHa «(DOTOHHBIX KPHCTAIIOBY.

[Iporpecc B mMpon3BOACTBE MUKPOIIESKTPOHHUKH, B Me-
JILIAHE, KOJIOTUH BO MHOTOM OIIPEeIsIeTCS YPOBHEM pa3-
paboToK B 001aCTH CYNEPHOHHBIX MPOBOTHUKOB. BHCKepHL,
MPY HAJIMYHAN Y HUX 0COOON KPHCTAIMIECKON CTPYKTYPHI,
00yCIaBIMBaIONIE CMEIIAHHYIO AJIEKTPOHHO-HOHHYIO TPO-
BOAUMOCTb, MOT'YT 6blTl) HCIIOJIb30BaHbI JIA CO3AaHUs JJICK-
TPOAHBIX U MeM6paHHI)IX MaTepuaioB HOBOI'O IMOKOJICHUS B
CIIY YHUKAIGHOTO COYCTAHUS BBIIAFOIIIXCS MEXaHIMICCKIX
CBOJCTB 1 CYIIEPHOHHOM ITPOBOJMMOCTH.
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K nocromHcTBaM NOTEHLIMANBHBIX JJIEKTPOJOB U3
HUTEBUIHBIX KPHCTAJUIOB OTHOCATCS TaK)K€ BOBMOYKHOCTh
JIETKOTO TIPHJaHUSI UM JKeJIaeMO (OpMBI U JIelIeBH3HA.
Pa3zBuTHe COBpeMEHHOro NPOW3BOJCTBA IIOKA3AJ]0, 4YTO
HUTCBUIHBIC KPUCTAILUIBI SBJSIFOTCS YHUKAJIBHCUIIINM Ma-
TEpUaJoM I WU3TOTOBJIEHHS TEH30aTYMKOB W JIOCTa-
TOYHO KOHKPETHBIE JaHHBIE TI0 3TOMY HAIPaBICHHUIO TIO-
Ka3aHbl B paborax [46—50].

B mocraTodHO MOMyISIpHOM HayYHOM m3maHu# [51]
ONMCAHO YCHENIHOE HCIOJIh30BAHHE MATHUTHBIX BHCKE-
POB B MarHWTHBIX IICHKAX, TUCKaX. 37€Ch K€ MOKa3aHO
YCIIEIITHOE HCIOJIh30BAHUE METAJUIMYECKUX «YCOB» B
Ipolecce apMUPOBAHUS CBAPHBIX ILBOB, JJIEKTPUUYECKUX
KOHTaKTOB, TPH TPOU3BOJCTBE OCCKOHTAKTHBIX KJIFOUEH,
0C3IIETOYHBIX JBHUIrAaTe]IeH MOCTOSHHOIO TOKa, HH(ppa-
KpacHBIX IOJIIPU3aTOPOB, TEPMHYECKHUX IPOBOJHHUKOB,
IIPY WX WCIOJIB30BAHUM B KOHTAKTHBIX CXEMax ISl TOJTy-
YeHUS N300paKeHHs.

B psame pabot, kacarommxcs, TJIaBHBIM 00pa3zom,
MMPAKTHYECKOTO HCIOIh30BAaHUS HUTEBHIHBIX KpPHUCTAI-
JIOB, KaK IOKa3aJl JTUTEePaTypHBIA 0030p, MOSBUINCH AaH-
HBIE, CBUICTEIECTBYIOLINE O TOM, YTO MOIYJIH yIIPYTOCTH
HUTEBHIIHBIX KPHUCTAJUIOB psiia KEpaMuK (B TOM YHUCIE U
A1,0;) 3HAUUTENIBHO IPEBOCXOAAT MOIYIH YNPYTOCTH
OOBIYHBIX MATEPHAJIOB, YTO OIMKCAHO B [52].

O/HaKO MOCIEAYIOIUMHI UCCICIOBAaHUIMH, KaK ObI-
JI0 yKa3aHo B [53] yxke yTBep»kKAaaoch, 4YTO MOAYJIU HUTE-
BHJHBIX KpHCTAILIOB A 1,0; HE OTIIMYAIOTCS 1O aOCOIOT-
HOM BEJIMYMHE OT MOJYJIEH MaKpPOKPUCTAIJIOB.

[IpoBeneHHBIE YYCHBIMU IPAKTHYECKUE WUCIBITAHUS
MTOKa3aJd, YTO IpeJeNbHas MPOYHOCTh HUTEBUAHBIX KpH-
CTaJUIOB OJHO3HAYHO 3aBHUCHUT OT MX TUaMeTpa. BriepBrie
910 OBUTO OTMeYeHO [[proan B pabote [54] Ha HUTEBH-
HBIX KpHUCTalax u3BecTHOro kpuctamuia NaCl: mpu
yMEHbIIeHnH auaMeTpa ot 15 — 20 Mk 10 1 — 2 MK mpou-
HOCTB Bo3pacTana ot 2 — 4 o 100 xI'/mm?. BriociencTeun
CYIIECTBOBAHUE TAKOH 3aBHCUMOCTU OBUIO MOJATBEPXKIC-
HO Ha HUTEBH/IHBIX KpPUCTAJUIaX MHOTUX BEILECTB.

HccnenoBatenro @puaMany yaanoch MpocieuTh ee
Jo TomuuHbl 0,15 MK Ha HUTEBUAHBIX KpUCTAJUIAX U, TaK
Ha3bIBaeMbIX, mienkax LiF, kotopsle oOpasyrorcs mpu
pacKalbIBAHUN MOHHBIX KPUCTAJUIOB. DTH HICTIKH 10 Me-
XaHWYECKIM CBOHCTBAaM ITOJOOHBI HUTEBUIHBIM KPHCTAII-
nam [55-59], ogHaKO CymIECTBEHHO OT HUX OTJIMYAIOTCS
0 PSIAY IPYTUX MIPU3HAKOB.

VmeHHo B menkax w30MpaTeNbHBIM TpaBICHHEM
yUeHbIMU ObUIa OOHapy»eHa OYEeHb BBICOKAs IUIOTHOCTH
mucnokammii (zo 10° ev™). JIHCIOKALHMH PacIONarakch,
KaKk TpaBWIO, BIOJb CJIEIOB CKOJBXKEHHsS. JTO CBHJE-
TEJILCTBOBAJIO, B CBOIO OYEpPE/b, O TOM, YTO ILIETIKU IIpe-
TEpHEBAIH IUIACTHYECKYIO JIeOpMalrIoO B IIPOLECcCEe MX
o0pa3oBaHMUsL.

PacTBOpMMOCT IIETIOK OKa3aliach 3HAYUTEIHHO
BEIIIIE, YeM y HUTEBUAHBIX KPUCTAIIIOB, YTO OBUIO YKa3aHO
B [60]. HekoTopsle TpaHU MOBEPXHOCTH LICTIOK IIPH STOM
UMeNH TPpyObIi penbed crymeneil ckoma. [Iprumnoii pas-
PYIIEHHS MIETIOK, KaK MOKa3aJld MCCIEAOBAHMUS, YacTO SB-
JISUTUCH PACTIPOCTPAHSIOIINECS C IOBEPXHOCTH TPEIIUHBL

[Mpupona >dpdekra MOBBIIEHHUST TPOYHOCTH TOHKUX
HHUTEH KPUCTAJUIOB ObLIa BIIEPBBIE BBLABHHYTA JOCTATOY-
HO JaBHO, B 1933 rony AnexcanapossiM U JKypKoBbIM B
ux kHure [61] u 3akirodanach BO BBEICHUU IPEJICTaBIIe-

HUSA O TOM, YTO 3aBUCHUMOCTH IMPOYHOCTH TOHKHUX HUTEN
OT UX TOJIIHWHBI O6yCHOBﬂeHa MPUCYTCTBUEM PA3JINYHBIX
MO JICHCTBUIO HAa MPOYHOCTH JIe)EKTOB Marepuasa, pac-
NIPE/ICIIEHHBIX 110 BceMy 00pasity.

OnHaKO MOJyYEHHBIE TT03KE JJIsI HUTEBUIHBIX KpH-
CTaJUIOB JIaHHBIE CPEJHUX IMPOYHOCTEH OBUTH HECKOJBKO
3aBBIIICHHBIMH, TTOCKOJIBKY IPH HCIBITAHUAX IPOHUCXO-
JTAIT HEIPOU3BOJIBHEIA 0TOOp HamboJee POBHBIX 00pa3ioB
C TJIAJAKAMH M COBEpIICHHBIMU ITOBEPXHOCTAMH. Mac-
mTaOHbIA 3()(EKT, T.€. MOBBIIEHUE MPOYHOCTH KPUCTAII-
Jla ¢ YMEHBUICHHEM IHaMeTpa o0pas3IoB, HaONIOJalIach
IIPU 3TOM KaK Ha KPUCTAJUIMYECKHX, TaK U HA HEKPUCTAI-
JIMYECKUX MaTepuajiax.

XopolI0 OnMcaHa M MOKa3aHa KOJUIEKTHBOM YYEHBIX
HeO6bl‘iaﬁHO BBICOKasA MPOYHOCTb TOHKHX CTCKJIAHHBIX HH-
Telt B uctounuke [62]. CoBerckuil yuenslii bepexkosa I'. B.
IIpU 3TOM OTMevajia B paborax [63, 64], 4To Ha CTEKJISH-
HBIX BOJIOKHAX HPOYHOCThIO 280-370 kI/MM° He GbLIO
3aMEUYEHO HM3MEHEHHWH TNPOYHOCTH IIPHU YMEHBIICHHH HX
muametpa oT 200 mo 50 Mx. D10 OBIIO CBA3aHO C TEM, UTO
BCE HUTH M3TOTOBIIUINCH B CTPOTO WACHTUYHBIX YCIOBHSAX,
HPUBOAIINX K OYEHb BBICOKOMY KaueCTBY HMOBEPXHOCTH.
Ecmu xe Opath 0ObIYHBIE MaTepHalbl, TO B HUX HaOI0/a-
JIOCh MOBBIIICHUEC MPOYHOCTHU KpHUCTala ¢ YMCHBIICHUEM
JiameTpa o0pasLoB, YTo ObLIO OMUCAHO B [65].

B cBoro ouepens yuensie [Iupcon, Pun u denpaman
B paboTe [66] MpoBOAMIM CpaBHEHUE MPOYHOCTH HHTE-
BUJIHBIX KPUCTAIOB Si M 00pa3LOB TeX K€ Pa3MepoB,
BBITPaBJIEHHBIX W3 MacCUBHBIX KpHrcTayuioB Si. Kak moxa-
3aJId pe3yJIbTaThl UCCIIEN0BaHUM npu Auamerpax oT 50 1o
25 MK, IPOYHOCTh WX 3aMETHO HE OTIMYaIach, 4TO OIH-
CaHo, B CBOIO ouepens, B [67]. B [68] Obuto oTMedeHo,
YTO MPOYHOCTH MUKPOIPOBOJIOK 3HAUYUTEIBHO ME/IJICHHEE
MaJlaeT ¢ POCTOM TOJIIIMHBL, U 3TA 3aBUCHMOCTb COXpPaHsI-
ercst 1o nuameTpoB 30 MK (Y HUTEBUIHBIX KPUCTAJIIOB 110
8-10 mK).

Uccnenosarenn [onbnenOepr n berukoBa B cBoeM
Tpyde [69] onuchiBanu HCCleAOBaHUs, IPOBEIECHHBIE Ha
ONTHYECKH COBEPIICHHBIX HUTEBUAHBIX KpHUCTALIaX
NaCl, nosnyueHHBIX UCIIAPEHUEM PACTBOPA Yepe3 KOJUIOo-
JIMEBYIO IUICHKY, TP KOTOPOM HAaOIIOJAIOCh BO3pacTa-
HHE MUKPOTBEPIOCTH OT 55 k[/MM? st 00pa3noB nua-
metpom 100 Mk 10 90 KI'/MM” fUTs 0GPA3IIOB AHAMETPOM
25 mk. MacmtaOHbii 3QQGEKT B HUTEBUAHBIX KPUCTAIIAX
JUIs HE OYECHb MaJbIX AWAMETPOB, TAK XKE KaK U B OOBIU-
HBIX MaTepuaiax, MOXKET ObITh CBA3aH C yMEHbBLICHHEM
BEPOSITHOCTH BCTPETUTh ONACHBIE 1e(EKThl Ha TOBEPXHO-
CTH WIHM BHYTpH 00pasiia.

B nayuHoli cratbe [70] ObUIO yKa3aHO, YTO JUIA U3Y-
YEeHUs] MEXaHWYECKHX CBOMCTB HUTEBHJHBIC KPHUCTAJUIBI
OOBIYHO HCHBITHIBAINCH HA W3TMO, pacTsDKeHHE, Kpyde-
HHE, T0JI3y4eCTh W YCTAIOCTh. BBICOKHME NPOYHOCTHBIE
CBOWCTBA HUTEBHHBIX KPUCTAIIIOB OOHAPYXHUBAINCH IIPH
3TOM TIPAKTUYECKH BO BCEX BHJAX HArpyKeHHsS, XOTs
MHOT/a XapaKkTep HANPSHKEHHOTO COCTOSHUS CYILECTBEH-
HO M3MEHSUI IIPEIEN TEKYYECTH.

B marepuane naHHOW cTaThbW OBUIM PAcCMOTPEHBI
pe3ynbTaThl Pa3IUYHBIX PaHEe MPOBEJCHHBIX HCCIIEN0Ba-
HUU [IPOYHOCTHBIX XapPAKTEPUCTUK PA3JIUYHbBIX TPYIII HU-
TEBUAHBIX KPUCTAJUIOB, MPOAHAIU3UPOBAHBI PE3YJIbTAThL
JITAaHHBIX WCCJIEOBAaHUN C TOYKH 3PEHHS HCIIOJIb30BAHMS
KPHCTAJUIOB, OoJiee yriryOIeHHO pacCMOTPEHbI TPHHIIMITBI
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BIIMSHUSL MEXAHUYECKUX HUCIBITAHUM Ha CTPYKTYpYy KpH-
CTANINYECKOW PELIETKM U CBOMCTBA HUTEBUJIHBIX KpHU-
CTaJUIOB.

OTHOCUTENIBHO JJICKTPUUYECKUX CBOMCTB HHUTEBHII-
HBIX KPHCTAJUIOB CTOMT OTMETHUTH, YTO B IIPOLIECCE DIIEK-
TpoJIM3a B 00JIACTH MaJIbIX TOKOB METAJJI Ha KaToJ/e UHO-
raa ocaxkgaercs B popme HuTe. OOBIYHO TaKoe SIBICHUE
HaOIIOJaeTCsl B IEKTPONINTAX, COIEPIKAIIMX OpraHude-
CKue TpuMecH (OJICMHOBYIO KHCIIOTY, JKeJaTuH u ap. [71—
73]), omHAaKO BO3MOXKHBI U IPYTHE CITydam.

B ompitax Ban-mep-Ménena [74] MOHOKpHCTAIIIH-
YEeCKUEe HUTH BBIPACTald TOJIBKO B HMPUCYTCTBHH HOHOB
C1”. HureBuaHbie 00pa3oBaHus HA KaTO/E HE BCET/Ia sIB-
JISIFOTCS. MOHOKPHUCTAJUIaMH, KaK IOKaszald MeTaJulorpa-
¢uueckue uccienoBanust OBeHcTOHA U Jp. [75] U peHT-
redoBckue [Ipaiica u ap. [77].

Hanpumep, uccnenoBarenssmu I'padbom u Mopren-
mrepHoM [78], ObUIM MoTy4eHb! HUTH Ag B COCTapEeHHBIX
pactBopax AgNQO;, ipu TOM IPUCYTCTBHE B AIEKTPOIH-
Te moHOB CN™ u | 3aTpyAHSII0 HUTEBUAHBIA POCT.

IIpn 3TOM OBUIO YCTAHOBJIEHO pSA HMHTEPECHBIX
¢axtoB. PocTy HUTEBHIHBIX KPUCTAJUIOB CHOCOOCTBYIOT
(HO HE MHHMIMMPYIOT) MEJIKHE HEPACTBOPUMBIE YACTUIIBI
(nanpumep, rpaduT, CTEKIO W Ip.). BaxHBIM ycioBreM
00pa3oBaHMsi HUTEW SBISIETCS OTCYTCTBHE JOCTyNa B
3MEKTPOJIUT KUCIIOPOJIA.

[TpouHoCTh HHTEH, 0OPA3YIOIUXCS IPU 3IEKTPOIIH-
3€e, BCerJa HIKE, YeM y HUTEBHIHBIX KPHCTAJUIOB TEX JKe
METaJUIOB, HOJYYSHHBIX JPYTUMH CHOCO0aMH, 3JEKTpO-
CONPOTHBJICHHE 3HAYNTEIHHO BhIIIE. Bee 3TO cBUIETENb-
CTBYET O TOM, YTO B IPOLECCE AIICKTPOOCAKICHUS HPO-
HCXOIUT 3aXBaT MPUMECEH PacTyIUM KPHCTAIIIOM.

[MoapoGHOe H3yueHHe 3aKOHOMEPHOCTEH pOCTa HU-
TEBUJHBIX KPUCTAJUIOB Ag TPHU 3JIEKTPOJH3e OBUIO Ipo-
BeneHo uccienoatenem K. M. I'opObyHOBO# ¢ coTpynHU-
KaMH, O Y€M BbIIIEC YKa3aHbl COOTBETCTBYIOINE UCTOUYHU-
ku. HccnenoBanoch BiusiHMe KoHIEHTpauu AgNOs;,
IIpUMECEH, CWIbl TOKAa. B KauecTBe NAacCCHUBUPYHOLIMX
IIpUMeceil NCIIOJIb30BAINCH — OJIEMHOBAsI KUCJIOTA, JKella-
THH, aJIbOYMHUH U JIp.

PocT TOHKHMX HUTEBHIHBIX KPHCTAIUIOB, IO TPE.-
ctapneHnio K. [opOyHOBOIL, MOKET IIPOUCXOANUTE B COOT-
BETCTBUH C AWCIOKAIlMOHHBIM MeXaHu3MoM. boiee Tom-
CTble HHUTEBHIHbIC KPHUCTAIUIBI MOTYT pPacTd IyTeM 3a-
pPOXKIOEHUS W pa3pacTaHusl JBYMEPHBIX 3apOAbINICH Ha
TOPIIOBOM moBepxHOCTH KpucTamia. [To maenuto K. T'op-
OyHOBO#, 0OJBIIYIO PO B 0OOpa3sOBaHHHM HHUTEBUIHBIX
KPHUCTAJUIOB TIPH 3JIEKTPOJIM3E WUIpaeT IOBEPXHOCTHAs
i dysus.

Pa3BuBas 3ty npencrasnenus, [paiic, bepmunus u
Be60 Ha ocHOBaHMHM COOCTBEHHBIX HaOJIOZEHUI 32 00pa-
30BaHMEM HUTEBUAHBIX KPUCTAIIOB Ag IIPU DIIEKTPOJIN3E
AgNO; u pesynbratoB Toii xe K. ['opOyHOBOH mpemio-
KHJIH TEOPHUIO 3TOTO MPOIIecca.

B otmmume ot [lpaiica, B. Barpamsu B 1971 romy
YCTAaHOBHJI HEpPaBHOMEpPHBIH Xapakrep audpdy3rnoHHOrO
motoka Mmoiekynl IIAB k OGokoBoit moBepxHoctH. OH
MIPEIJIOKUIT yPABHEHUE, yIOBIECTBOPUTEIBLHO OOBSICHSIO-
iee OCOOEHHOCTH 3JIEKTPOJIUTUYECKOIO BBIPAIIMBAHHUS
METAUTMYECKUX YCOB.

Hccnenosatens beppu n ap. [78] nabmronanu obpa-
30BaHME HUTEBHIHBIX KPHUCTAJUIOB M3 IIPUIOS Ha TOHKO-

IJICHOYHBIX 3JICKTPOCONPOTHUBJIICHUAX (FJ'IaBHbIM 06pa—
30M, OKOJIO TOJIOKUTENBHBIX KOHTAaKTOB) IPHU IPOITyCKa-
HHUU Y€PE3 HUX TOKOB, KOTAa HpHHOﬁ HA4YUHACT JIOKAJIbHO
TUTABUTHCSL.

OO6pazoBaHne «HUTEH» HAYMHAIOCH I10CJIE HEKOTO-
pOro MHKyOAalMOHHOTO IEpUoja JUIMTEIBHOCTHIO OT Ce-
KyH[ 10 HeJelb. [Ipu HarpeBaHUW MPHIIOS B OTCYTCTBHE
AIIEKTPUYECKOr0 TOKA HUTEBHHBIC KPUCTAILIBI HE 00pa-
30BbIBANIUCh. COCTAaB CaMOro COIMPOTHBIICHHS HE HIPall
MPU 3TOM HUKAKOW POJIH, TAK KaK HUTEBHHbIC KPHUCTAJ-
JbI 00Pa30BBIBAIIMCH HUCKITIOYUTENILHO TOJIBKO U3 MaTepH-
ana MPHIos, TPUYEM OKOJIO MOJIOKHUTEIBHOIO KOHTAKTa
06pa3OBI)IBaJ'II/lCI) HUTCBUAHBIC KPUCTAJIJIbI, O6OFaHJ,eHHI)Ie
OJTHOM KOMIIOHEHTOH CIUIaBa, OKOJIO OTPULATENBHOIO —
Jpyroi. ABTOpBI OOBSCHSIM HaOMogaeMoe siBiIeHue -
(hexTOM BIIEKTpOINEpEeHOCa WIN 3JIEKTPOMUTPALUN B Me-
TAUIMYECKOM TPOBOJHUKE, KOIZA YETKO IIPOSIBIISIETCS
MOHHAsl IPOBOMMOCTb METaJlIa.

Boutbiias rpymmna paboT BbINONIHEHA ObLIA BBIMOIHE-
Ha uccuenoBarenaeM bakonom m mp. [79-83] mo momyde-
HUIO M U3YYCHUIO BBICOKOIPOYHBIX HHUTEBHIHBIX KpH-
crayuioB rpadura. HureBuaHbIe KpUCTAUIBI rpadurta 00-
Pa30BBIBAIUCH B Iyre BBICOKOTO JaBlieHUs] npu Toke 70 —
80 a B 3aKpbITOI KamMepe, HAITOJTHEHHON MHEPTHBIM ra3oM
non gasineHueM 90 atm. Ilo mepe ucmapeHus IMOJIOXKU-
TEJILHOTO 3JIEKTPOJIa Ha OTPULIATENILHOM 3JIEKTpoie 00pa-
3yloTcsi Oynm JJMHOW B  HECKOJBKO CAHTHMETPOB,
HACKBO3b TPOPOCIHINE HUTCBHIHBIMU KPHCTAJLIAMUA TOJ-
muHOoM ot 0,5 10 5 MK M IJIHHOM 10 3 cM.

IIpu >TOoM OHM BbIpacTaiu B (OpMe ILIACTHHOK U
MOJIBIX TPYOOK C Pa3InYHBIMH MONEPEUYHBIMH CEUCHUSIMU
— TPEYroJIbHBIMH, KBaIPaTHBIMK U KpyribiMu. Ho Hanbo-
Jiee WHTepecHOW (opmoili o0naganiyd HUTEBHIHBIE KpH-
CTaJuIbl, 00pa3oBaHHbIe U3 OA3UCHBIX JICHT, 3aKPY4YEHHBIX
B LWJIMHAPHYECKYIO, TaK Ha3bIBaeMyto, «curapy». Kax-
Jiast JIGHTa UMeJla TOJIIMHY B HECKOJIBKO COT aHTCTPEM.

MexaHu3M 00pa3oBaHus Takux (OPM B TC BpEMCHA
OBLI ellle HEeJOCTATOYHO SICEH, HO B MPUPOJE TaKue oopa-
30BaHUS BCTPEUAIOTCS M B HBIHEIIHHUX YCJIOBHSAX JJOBOJIb-
HO 4YacTo.

IIpu uccenoBaHUsIX CTPOCHHS XPU3OTHUIIOBBIX ac-
0ecToB, OTHOCSALIMXCS K paspsaay  MapaieiabHO-
BOJIOKHUCTBIX arperaTtoB, MPOBEICHHBIX HCCIEI0BATEIEM
Snoti [84] Ha IEKTPOHHOM MHUKPOCKOIIE C BHICOKOH pa3-
pemaromel crnocoOHOCTRIO, OBUIO OOHApPYXXEHO, YTO
Oosbliiasi yacTh HUTEW UMeeT (HOPMY IMOJIBIX LHIHHIPOB,
COCTOAIMX M3 CIIUPAJIbHO 3aKPYYCHHBIX CJIOCB. B mnome-
PCUYHBIX CCUCHUAX 6bIJ'II/l BUAHBI MYJbTUCIIUPAIN, KOTO-
PpbI€ aBTOP CBA3bIBAJl C MPUCYTCTBUEM BHUHTOBBLIX OHCJIO-
kaiuid. [To nanHOM mpobieMe ydeHbIe TPOBOIAMIN IKCIIe-
PUMEHTBHI TIO BBHIPAIIUBAHUIO HUTCBHUIHBIX KPUCTAJUIOB
METOJIOM BOCCTAHOBJIEHHsI TaJIOT€HHJIOB BO BHEIIHEM
AIIEKTPUUECKOM I10JIE.

Tak, Mazyp u Padanosuu [85], ['oddman u ap. [86]
M3yYay BIUSHUE JJIEKTPUYECKOro IMOJisl Ha 00pa3oBaHKe
HUTEeBHIHBIX KpuctaiwioB Cu, Ag u Fe npu BoccTaHoBIe-
HHUH TAJIOTEHU/IOB B Bojpopozae. HUTeBuaHble KpUCTAIIIBI
Cu B 2JIEKTPUIECKOM I10JI€ BBIpACTalId 0oJiee KOPOTKUMH,
Ag u Fe, Ha000poT, — 1yTMHHEE U B OOJIbIIIEM KOJIMYECTBE,
4yeM 663 MOJIsI. DTH OMBITEI JoKa3aJiu CBUJACTCIBCTBO TOTO,
9TO MaTePUAIIOM JUIsl POCTa HUTCBUIHBIX KPUCTAJLIOB SIB-
JISTIOTCSI HAPSKCHHBIC YaCTHUIBI (MOHBI WIH TTOJISPU30BaH-
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HBIE MOJIEKYJIbl). [Ipy 3TOM He HCKIIOYasIcs U He HOHHBIN
MEXaHU3M pOCTa.

Poct HUTECBUAHBIX KPUCTAJUIOB PA3JIMYHBIX DJICMCH-
TOB B JJIEKTPUYECKOM I10JI€ OCYIIECTBIISUICS TaKKe yde-
HeiMu ['omepom [87-90] u Menmenom [91-96]. Hure-
BHUJHBIC KPHCTAUIBI UMHU BEIPAIIUBAIKNCH BHYTPH BUIO-
M3MEHEHHOH KaMepbl MOHHOTO IPOEKTOpa B YCIOBHSIX
BBICOKOTO BakyyMa (10 10” MM pPT. CT.) M HpH HampsKe-
HuA 10 S5 kBT.

OO6pa3oBaHre HUTEBUIHBIX KPUCTAIJIOB OKHCH MO-
TuOaeHa B DJIEKTPUYECKOM IOJIE€ HAINPSDKEHHOCTBIO 0
4 xB maOmomanu Ttaxke uccienoBareian JIEBOBCKHMIT H

Cymxkak [97], onHako, IO MHEHHIO aBTOPOB, BBIPACTaB-
IMe HUTHU 6I)IJ'II/I MOJMKPUCTAIUNINICCKUMU.

BeiBoabl. B craThe OBUT IPOBEICH UTOTOBBIA JIUTE-
paTypHsIiA 0030p IPOOIEMEI TPOBEACHHUS HCCICIOBAHUH B
00JacT pPa3IMYHBIX TPYII HHUTEBUIHBIX KPUCTAJIIOB,
MOKa3aHa aKTyaJbHOCTh INPOBEICHUS TAaKUX HCCIIEHAOBA-
HUM B Hacrosimiee Bpems. [IpoaHanu3npoBaHbl HETpaaU-
[IUOHHBIE W TPAJAWIMOHHBIE CBOIMCTBA TONYyYEHHUS pa3-
JUYHBIX TPYII HUTEBUIHBIX KPUCTAJUIOB, MX CBOMCTBA,
HaTPaBJICHUS WCCIEIOBAaHUNA, PE3yIbTaThl MPOBEACHHBIX
WCCIICIOBAHHUH U PSA IPYTUX BaXKHBIX BOIIPOCOB.
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