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'BPeMS TOMY Ha3azZ Heobbl4HOW NMOMNynsipHOCTbLIO B CLIJA Nosib30BasiaCb
ﬂMpHOI’O NPOV3BOACTBA, MOJTyYMBLIAS HAa3BaHWE "MepCTeHb

" 3a rog 66110 npoaaHo 50 MUIIMOHOB TaKMX NEePCTHEN, T. €.

K »Kamp,a;l B3pOcCad XeHLWMHa uMena 3To 1oBeNnpHoe nsgenue. Yo xe
IMMaH1e IIobUTENN BIDKYTEPUM K STOMY NEPCTHIO? OKa3blBaeTCA, OH
n epmeHHo MUCTUYECKMM CBOMCTBOM pearMpoBaTh HA HAaCTPOEHUe ero

|eNbLia. PeakLus cocTosna B TOM, YTO LIBET KaMeLLKa NepCcTHS CneaoBan 3a
CTPOeHNeM BajenbLia, npoberas BCe LiBeTa padyru OT KpacHoro Ao (1oneTosoro.
T 9TO COYETaHME TaMHCTBEHHOrO CBOWCTBA YraAblBaTb HAaCTPOEHNE,

B eKOpaTMBHOCTb NepCTHsI, 0becneynBaeMas SpKoi U MEHSIIOLLIENCS OKPaCKOM
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““-’:;‘:- KaMellika, M/IHC H13Kas LieHa 1 obecneunnm ycnex nepcTHio HAaCTPOEHWS.
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;-:f'— Flo>|<any|/1 VIMeHHO TOrAa BI'IepBbIe LLNPOKNE MaCCbl CTOJIKHYJIUCb C 3arafjO4HbIM
= e TepMVIHOM “Xunakne KpMCTaJ'IJ'IbI [leno B TOM, UTO Ka)aoMy BfiaAenbLy NepCTHS
~ -XOTENOCb 3HATb €ro CEKPET C/NEXEHNA 3a HACTPOEHNEM. OQHaKo HMYero TOJSIKOM He
~ 6bbino N3BECTHO, rOBOPUJIOCb, TOJIbKO, YTO KaMeLWlIEK NEPCTHA CAEIaH Ha XXNAKOM
Kpuctasne. ﬂ,ﬂﬂ HUTaTENA, KOTOprVI 3HAKOM C XXNWAKUMU KPpUCTasl/1laMU, HY>XHO
CAENaTb YTOYHEHME — Ha XOJIECTEPUHECKOM XKNAKOM KPUCTAJIJIE, a CEKPET NEPCTHA
HaCTpOEHUSA CBA3aH C €ro yamsmuTesibHbIMMU ONTUYECKUMU CBOWCTBaMM.



1M KpUCTaNnN — 3T0 cneundunyecko
AH/E BELLECTBA, B.KOTOPOM OH nseT
DEMEHHO CBOMCTBA KpUCTasia U XUAKOCTW.

i€ Ha CTpaHMLax Hay4HbIX, @ NocneqHee BpeMs U Hay4yHo-
;a HbIX XYPHaNoB MOSBASETCH TEPMUH “XKnaKue KpucTansbl”
‘;;s natype XK) 1 ctatbil, NOCBSALLEHHBIE XUAKUM
laM. B noBce. AHEBHOW XXM3HW Mbl CTaNKMBAEMCS C YacaMmu,
MOMETPaMW Ha XXMAKNX KpucTasnax. YT0 Xe 3TO0 3a BelLecTBa C
KM MapafoKcasibHbIM Ha3BaHMEM “XKMUAKUE KPUCTa/bl” U NOYeEMY
"HIUM MPOABNAETCS CTO/Nb 3HAUUTENbHbIV MHTEpeC? B Halle Bpems

_ﬁsbrmeHHbm Hay4HbIM UHTEPEC K TOMy NN UHOMY SIBJIEHUIO wnn

- 0OBEKTY 03HAYAET, YTO 3TO SABEHME UM OBLEKT NPEACTaBNSET

. WHTEpecC Ana MaTepuanbHOro NpomM3BoAcTBa. B 3TOM OTHOLIEHUU He
— SABASKOTCS UCKIIOYEHNEM U XNOKNE Kpuctanibl. MHTEpec K HUM
npexzae Bcero obycnoBnieH BO3MOXHOCTAMU UX 3P HEKTMBHOIO Mpu
MEHEHUS B psaae OTpacien rnpou3BoACTBEHHOWN AEATENbHOCTY.
BHeaApeHne XUAKUX KPUCTaNIoB 03Ha4YaeT 3KOHOMUYECKYHO
3MdPEKTUBHOCTb, NPOCTOTY, YAOOCTBO.
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-CoiicTBa KK

puctann obnagaeT CBOMCTBAMM U XWUAKOCTU, U
A Kpucranna:

of ll—IHOVI XWAKOCTU, XUAKUA KPUCTAST obnapaer
ThiO M NPUHUMAET (hOPMY COCYAA, B KOTOPbIA OH MOMELLIEH.
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f.l,aeT CBOWCTBOM, XapaKTEPHbIM AN KPUCTAs/IOB -
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~ ® He UMEIOT XECTKYIO KpUCTaNIUYECKYto PeLUETKY.
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—=8 'H-aJ'IW-IMe NnopsaKa I'IpOCTpaHCTBEHHOM OopuneHTaunun MOJ1EKYII

~ @ QcyLllecTBieHne bonee cnoXXHOro OPUEHTaLMOHHOIO NOPSAKA
MOJIEKY/T, YEM Y KPWUCTassIoB.
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TCFI Ha

OCTU OT BUAA yIOpSAOYEHUS
oK yn XUOKNE KpUcTanibl

Hematugeckue

CMeKkTHYyecKue

XOAGCTequeCKH
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ADV KT 1AKUNEe KPpW dJ1J1b o.j..! KVIVI
-60Ta PenHuTuep. Miccnenys HoBoe CMHTE3MPOBAHHOE UM
TBO xoneCTepMn6eH3oaT OH 0B6Hapy»un, 4To Npu
DaType 145° C KpucTansibl 3TOro BELLECTBA NIaBATCS,
] MYTHYIO CU/IbHO pPaCcCeMBatoLLYO CBET XWUAKOCTb. I'Ipm
)KGHVIVI Harpesa no AOCTMXeHUU TemnepaTypbl 179°C
(OCTb NPOCBET/SAETCS, T. €. HAUMHAET BeCTn cebsi B ONTUYECKOM
~ OTH _’ eHUn, Kak 06bILIHa$I XXMOKOCTb, HanpuMep BoAa.
= FeoXXnaaHHbIe CBOMCTBA XOne- CTepmn6eH3oaT obHapy>xvuBan B
WHOM (base PaccmaTpmBas 3Ty a3y noa nosspusaLiMoHHbIM
" "MUKPOCKOMNOM, PenHuTuep obHapy>xun, 4to oHa obnaaaer

== - [ABYNPENOM/IEHNEM. ITO 03HAYAET, YTO NOKa3aTe/lb NPEIOMIIEHNS

- CBETa, T. € CKOPOCTb CBETA € 3TOn cba3e 3aBUCUT OT Nonsipu3aumn.

® B nocneaHve roapl 6ypHOro M3yyeHust XMAKUX KpUCTansioB
OTEYECTBEHHbIE NCC/IEA0BATENN TAK)KE BHOCAT BECOMbIW BKIa, B
Pa3BUTUE YHEHUSA O XXUAKUX KPUCTannax B LENoM U, B YaCTHOCTH,
06 onTUKe XMAKMUX KpUCTannoBs. Tak, pabotsl U. T. LlVICTFIKOBa A. T,
KanyctuHa, C. A. bpasosckoro, C. A. lvkuHa, J1. M. banHoBa u
MHOIMX APYrMx COBETCKMX WUCCIiefoBaTenen ump0|<o N3BECTHbI
Hay4HOM OBLECTBEHHOCTU M CYXaT yHAaMEHTOM psaa
3t DEKMMBHbBIX FEXHUYECKMX NPUNOXXEHUN XUOKUX KPUCTANSIOB.
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OCTb XWUOKOrO na~
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1e HabnoaeHns aanu 3HAUUTENIbHOE KOJIMYECTBO CI)aKTOB

Bax KNAKOKPUCTANINYECKON (asbl, KOTOpble HEOEXOANMO

sTb 1 onucatb. OAHUM M3 NEPBbIX AOCTUXKEHUN B

Ml »CBOVICTB XNOKNX KPUCTaNoB, KakK yxXe yrnoMnHanocb BO

, ObI/I0 CO3A1aHMe TEOPUM YMPYrOCTU XMAKNUX KPUCTA/IOB.
BpE MeHHOl/I (opmMe OHa bblsla B OCHOBHOM C(POpMYJ/IMPOBaHa

WCKMUM YYeHbIM (O} (DpaHKOM B NATUAECATbIE IMOAbl.

:;:z;.. =-: HOBJIEHO, YTO B XMAKOM KpUCTaNse, KOHKPETHO HEMATWKE,

,,— “cytlecTsyeT Koppenaums (BbICTpanBaHNE) HanpaB/iEHN OPUEHTa

_ = U1 ASINHHBIX OCen MOJIEKY/1. DTO AO/MKHO 03HAYaTb, YTO €C/N MO

- " KakoW-TO NpuUYMHE Npom3oLLITO HEBOSbLLOE HapyLIEHWE B
COr/1IaCOBaHHOM OPUEHTALMM MONEKYT B COCEAHMNX TOYKAX HEMATUKA,
TO BO3HUKHYT CU/bl, KOTOpble 6yayT CTapaTbCd BOCCTAHOBUTb
nopsaokK, T. e. cornacosaHHyro OpVEHTaLNI0 MONEKY.
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FOBOPAT O TEOPETMYECKNX MPeAcKasaHMsX, Obls10 cAeNnaHo Ha
nepa aMmepukaHckmM dusnkom P. Menepom B 1969 roay.

MBaﬂ MOZENN XMAKUX KPUCTanIoB, 0bpasoBaHHbIX He
VAaMu-naaoykamu, a Monekynamm 6onee cnoxxHon opmbl, OH
an cebe Bonpoc: “Kak (popmMa Monekynbl MOXET 0OHapYXUTb cebs
P MaKpOCKOMUYECKMX CBoMCTBax?” 1S KOHKpeTHOCTM P. Meitep
= j IPEANONOXXWUI, YTO MOJIEKY/Tbl UMEIOT rpyLleobpasHyo Um

= 0aHaHOoBKAHY!O bopMy. [lanee OH NpeanosoXu, YTo OTKIIOHEHME
95; —chprl MOJIEKY bl OT NPOCTENLLIEN, paCCMaTPUBABLUENCS paHee,
= COMpPOBOXAAETCS BO3HWKHOBEHWEM Y HEE 3/EKTPUYECKOro

ANMNOJIbHOM0O MOMEHTA.

® [IpeackasaHHbIM TeOpETUYECKM DneKkcoanekTpuiecknin acdekT
BCKOpe 6b1n1 06HapyXXeH aKkcnepuMeHTasnbHo. [pruyeM Ha
SKCMEPUMEHTE MOXXHO ObISI0 NMO/Ib30BaTLCA Kak MPSAMbIM, TaK U
0bpaTHbIM 3(PPEKTOM. ITO 03HAYYAET, YTO MOXKHO He TOJIbKO NyTeM
aecopmauym XK MHAyLMpoBaTb B HEM 3MIEKTPUYECKOE MOJie U
MaKpOCKOMUYECKUM ANNONbHBLIM MOMEHT (NpsiMon 3pdeKT), HO W,
npuknaasiBas K 0bpasuy BHeLLHee 351ieKTpuyecKkoe rnorsne, BbI3bIBATH
aedopMaLnio OpMeHTaUMN ANpPeKTopa B XXNOKOM Kpl/ICTaJ'IJ'Ie.
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{eMaTuKa 6oree cnoXHoe, YeM TeueHne 0bbIYHOMN XUAKOCTMW.

0 , UTO TEYEHME XNAKOCTN BbI3bIBAET NEPEOPUEHTALIMIO
( ' l/l MOJIEKY/1. A Ha BBEAEHHOM BblLLE SA3bIKE OMMCAHWS XXNAKOro
fa K KaK CM/IOLLIHOWN Cpeabl C MOMOLLBIO 3a4aHus B KaXXaou €ro To4ke
fIEHNA AVPEKTOPA O3HAYAET, YTO TEYEHME HEMATUKA, C OJIHOW
JOH "“Mo>|<eT NpUBOANTb K NEPEOpPUEHTALMN ANPEKTOPA, @ C APYrou, K
MY, 4TO XapaKTEPUCTUKN TEYEHNSI OKA3bIBAOTCA PasINYHbIMU MpK
&= Pas/IM4HON OPUEHTALMN AMPEKTOPA MO OTHOLLEHMIO K HarpaB/iEHNIO
= CKOPOCTU TEYEHUS XXMOKOCTU. DTN pe3ynbTaTbl IEMKO NMOHATb U Ha
= gﬂeﬂEKyrlﬂpHOM 6ypOBHe [1pn Te4EeHUN XXUAKOCTMU MONEKYI-NAsiovek no Ka
_-z:»’_’,i_ ,rmnnﬂpaM 0COBEHHO Y3KMM, TeueHne byaeT BbICT anBaTb MasiouKu-
- MOneKy/bl BAO/Ib OCK Kanunnspa. Ecnv kakuM-n1mbo' obpasom 3acTaBnsTh
~ = OCTaBaTbCA OPUEHTALMIO NanoYeK HEM3MEHHOMW, TO NNErKO CO06pa3nTb, YTO
TEYEHME XNAKOCTU e Cllydae OpUEeHTaLUMKM nasioyek nonepek Kkanuingpa
OyaeT 3aTpyAHEHO MO CPABHEHUIO C TEYEHUEM MPU UX OpUeHTauuu BAONb
Kanunngapa.
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9 3dBTpPa

(DMEKTHI B XUAKUX KpUCTannax, 0 KOTopbIX
3bIBaJ'IOCb BbILLE, Y>X& OCBOEHbI TEXHNKOW N MCMONb3YHOTCS
[€/INsIX MaccoBOro NponsBoAcTBa. Hanpumep, BCeM 13
_; bl Yacbl C MHAMKATOPOM Ha XWUOKUX KPUCTaniax, Ho He Bce
{€ 3HAIOT, YTO Te XKe XXMAKME KPUCTaslbl UCMOMb3YKTCA AN
DOU3BOACTBA HAapPY4YHbIX YacoB, B KOTOpblE BCTPOEH
~Ka. KynﬂTop TyT y>Xe gaxke rpyAHO CKa3aTb, KaK Ha3BaTb TaKoe
== WCTPOMCTBO, TO /I Yacbl, TO JIn KOMMbIOTEP. Ho 370 yxe
f""i—,.ﬂesoeHHue NPOMBbILLIIEHHOCTbBIO U34enns, XOTa BCEro
— JecatuneTtusa Hasad noaobHoe Kas3anoCb HepeasbHbIM.
~  [lepcnekTuBbl xxe OyayLmnx MaccoBbIX N 3PMOEKTUBHbBIX NPU
~  MEHEHUN XXUAKUX KpUCTaNnoB elle bonee yansutenbHbl. 10
3TOMY CTOUT paccKasaTb O HECKOJIbKNX TEXHUYECKUX UOeax
MPUMEHEHNS XXNAKNX KPUCTANI0B, KOTOPbIE MOKa YTO He
peanim3oBaHbl, HO, BO3MOXXHO, B 6n|/|>|<awmme HECKOJIbKO NieT
NOCNY>KaT OCHOBOW CO3A@aH1A YCTPOUCTB, KOTOPbIE CTAHYT A/
HacC TaKMMM Xe MPUBbIYHbIMU, KAKUMN, CKAXKEM, cenyac
ABNAIOTCA TPAH3UCTOPHbIE MPUEMHUKMN.



paBisieMble ONTUYEC —
TpaﬁtnapaHTb|

'4YTO MaccoBOe Co3/aHne BOMbLIMX NNOCKMUX SKPAHOB Ha XUAKUX
| x CTaNKMBAETCs C TPYAHOCTAMWN HE NPUHUMMNNANBHOIO, @ YNCTO
eCKoro Xapaktepa. XOTs NPUHUMNNANbLHO BO3MOXHOCTb CO
aKMX 3KPaHOB NPOAEMOHCTPMPOBaHA, O4HAKO a CBA3N CO
-.,— IO X MPOM3BO/ACTBA MNPV COBPEMEHHOM TEXHOMOMMM UX CTOUMOCTb
Ba€TCA OYeHb BbICOKOM. [103TOMY BO3HMKNA MUAes CO3AaHNS
YeKLl PIOHHbIX YCTPOWCTB Ha XXWAKMX KPUCTannax, B KOTOPbIX
7 a>|<eHv1e MOSIY4YEHHOE Ha XUAKOKPUCTA/IMYECKOM IKPaHe Manoro
:;» epa_MOrsIo 6bl 6bITb CNPOEKTUPOBAHO B YBE/IMYEHHOM BU/E Ha
‘0ObIYHbIN 3KpaH, NOJ06HO TOMY, KaK 3TO MPOUCXOAWUT B KMHOTEATPE C
e “Kafpamu KunHonneHkn. Okas3anoch, YTO Takue YCTPOMCTBA MOrYT ObiThb
_ peann30BaHbl Ha XXNOKMUX KpUctannax, ecnm ncnonb3oBaTb COHABUYEBbLIE
— _ CTPYKTYpbl, B KOTOPble HapsAy CO CI0EM XMAKOrO KpUCTasnna BXOAUT CIION
(bOTOI'IOJ'IyrIpOBO,U,HVIKa [pryeM 3anucb N306paxxeHns B XXUAKOM
KpUCTasie, ocylecTensieMas C NOMOLLbIO (POTOMOYNPOBOAHUKA,
NPON3BOANTCS JIy4OM CBETa.
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MUCU M306paXkeHnss 0YeHb NPOCT. B oTcyTCTBME NOACBETKM
pOBop,HMKa €ro NpoBOAMMOCTb OYEHb Masa, NO3TOMY MPAKTUYECKM BCS
‘OTeHLIMaJ'IOB MOIaHHas Ha 3/1EKTPO/ibl ONTMYECKOW AYENKU, B KOTOPYIO
)IHUTENBHO BBEAEH C/1I0M (POTOMOYNPOBOAHMKA, NAAAET HA 3TOM CJI0e
onyr posop,HMKa [1py 3TOM COCTOSIHME XNOKOKPUCTANITMYECKOrO C/10
::‘- €T OTCYTCTBUIO HanpshkeH; .4 Ha HeM. [1pu noaceeTke poTorno
OBOAHMKA €ro npoBoAMMOCTb Pe3KO BO3pacTaeT, TaK KaK CBET CO34AeT B HEM
OfIHUTESIbHbIE HOCUTENM TOKa (CBOOOAHbIE 3NIEKTPOHBI M AbIpkKM). B pesynbTtaTe
_ ICXOAUT NepepacnpeseneHne 3eKTPUYECKUX HanpsXkKeHWn B sUenke — Tenepb
== p Kmqecm BCe HarnpshkeHne nagaeT Ha XXUAKOKPUCTaNINYECKOM Cr1oe, U
- = COCTOsIHVIE C/10SI, B YaCTHOCTM, €ro OMNTUYECKME XapaKTEPUCTUKN N3MEHSIIOTCS
— fcoﬁTBeTCTBeHHo BE/IMYMHE MOAAHHOrO HanpsKeHWs. TaknM 06pa3oM N3MEHSIOTCS
= OMTUYECKNE XapaKTEPUCTUKW XUAKOKPUCTANINYECKOrO C/IOS B pesynbTaTe AenCTBus
- CBETa. SICHO, YTO MpyW 3TOM B NPUHLIMME MOXET BbITb MCMONb30BaH J11060M
~ =~ 9MEKTPOONTMYECKNN 3PPEKT U3 OMUCAHHBIX Bbille. [PaKTUYECKM, KOHEYHO, BbIOOD
3NIEKTPOONTUYECKOrO 3DdeKTa B TaKOM CIHABUYEBOM YCTPOWUCTBE, Ha3bIBAEMOM
3M1EKTPOONTUYECKMM TPAHCNAPAHTOM, OnpeaensieTcs Hapaay ¢ Tpe6yeMb|MV|
OMTUYECKUMWN XaPaKTEPUCTUKAMN U YNCTO TEXHOSIOMMYECKUMIN MPUYMHaMU

e  OnucaHHbIN cnocob 3anuncn n306pakeHns, MOMMMO BCEro Mpoyero, obnaaaet
60MbLWMMI JOCTOMHCTBAMM, TaK Kak OH AENAeT HEHYXXHOWN CITOXHYIO CUCTEMY
KOMMyTaLUuu, T. €. CUCTEMY MOABOAA 3NEKTPUUYECKUX CUTHANOB, KOTOpas
MPUMEHSETCA B MAaTPUUHbIX SKpPaHaX Ha XWUAKUX KpUCTaniax.
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R paboThbl X MO
-

€/1aHbl 13 BellecTBa (umaHodeHW), KOTOPOE HAaXOAUTCS B
'HMM HO Npu 3TOM 06NagaeT HEKOTOPbLIMU CBOMUCTBAMW,
ICTa/ININYECKMM TeNaM. DaKTUYECKMN 3TO XUAKOCTH,

1M30TpOnMen CBOMCTB (B YaCTHOCTU OMTUYECKUX),
opﬂnoquHOCTbro B OpUEHTaLUMK MONeKyn.
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HTauus Bbina caenaHa npu
| ,f)f>|<|<e rpynnbl «Apus» a Takke
_~ tobumoro Lokonaaa «KopoHa»!
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