YYEHBIE 3ATIMCKIN KASAHCKOT'O YHUBEPCUTETA
Tom 152, xku. 3 DU3NKO-MaTeMaTHIECKUE HAYKH 2010

YIOK 535.5+539.2

AHN3OTPOIIHOE IIOIVIOIITEHNE NH®PAKPACHOI'O
N3JIYYEHNA B MOHOKPUCTAJIJIAX TEJIJIVPA

H.B. Xumpun, I'A. Knases, B.B. Boiowunos

AnaHOTa U

CraThsl TIOCBANIEHA TEOPETUUECKOMY ¥ IKCIIEPUMEHTATHFHOMY HUCC/IEI0BAHUIO TOTIONMEHUST
WHQPAKPACHOTO M3JIyUYEHNs] B MOHOKPUCTAJI/IAX TeJaypa. JHaYeHus KO3 (MUIIMEHTOB TOT/I0-
[IEHUsI CBETOBOM MOIMHOCTHA (min = 0.2 cm !
TMePUMEHTAaX COOTBETCTBEHHO /I OOBIKHOBEHHO M HEOOBIKHOBEHHO TIOJISTPU30BAHHOTO CBETA HA
nmuae Boabl A = 10.6 MKM wm3/ydeHwms jaszepa Ha AByOKucH yryepoma. OmpemeneHo OnTu-
YeCKOe TIPOIyCKanume 00pa3iia TeIypa [jisd CBeTa MPOU3BOIbLHON MOMAPU3AINN B 3aBUCUMOCTH
OT HAIPABJIEHUs PACTIPOCTPAHEHNsT NH(MPAKPACHOTO U3/IyUeHUs] OTHOCUTEIHFHO OMTHYECKOH 0CH
KpUCTAJLIA.

U Qmax = 4.1 cm™ ! 3apermcTpupoBaHbBL B 9KC-

KioueBble cJjioBa: MOHOKPUCTAJLI TEJIYP, AHU30TPOITHOE U3/IyUueHue, nidhpak pacHoe U3-
Jiyuenue, nosigpusoBantas soaua, CO 2 -na3zep.

BBenenue

Db e TUBHBIN KOHTPOJIb TAPAMETPOB HH(PAKPACHOTO U3y Y€HUs U COBEPIIEHCTBO-
BaHuUe MEeTO/OB ylpasienus xapakrepucrukamu uudpakpactaoro (1K) csera spisiercs
AKTyaJ bHON HAYIHO-TEXHUIECKOil 3amadeit. /s macCHBHOrO ymnpaBiaeHust nHMpaKpac-
HBIM CBETOM Ha JyinHAX BOJH 2 <+ 30 MKM OOBIYHO MPUMEHSIIOTCS IUIJIEKTPUUIECKUE U
MOJTY TPOBOJHUKOBBIE KPUCTAJINIECKIE MATEPUAJIbL. [Ipu cO3jannn MacCUBHBIX OMTHYE-
CKHUX 3JIEMEHTOB, HAIPUMEDP ONTHYECKUX JIUH3, BECbMA 9aCTO HUCIOIB3YIOTCS MOHOKPH-
cTaJuTbl OPOMUIA KAJIbIUs, CeJieHn1a MuHKA U ap. g pemienns CrenuanbHbIX 337134
nHMPAKPACHONH ONTHKH OCOOBIH MHTEPEC MPEACTABISIIOT MATEPUATLI C OOJIBIIMM 3HA-
YeHUEeM MoKa3are s mpejomienus. Hampumep, B cpenaem u ganbaem NK-anamazonax
CTIEKTpA Ha JJIMHAX BOJH OT 2 10 20 MKM HAIIN TPUMEHEHNe KPUCTAJIBI TePMAHUs C
rokasarejieM mpejoMieHust n = 4 u apcernza rajaus ¢ n = 3.3 [1-3].

N3BectHo, uro mpu paspadoTKe MOJSPU3ANUOHHBIX YCTPOUCTB, HAIPUMED MPHU3M,
MOJIAPU3ATOPOB WU TIOJISIPU3ANUOHHBIX JEJIUTENeil MydKOB, HeOOXOIMMO HCIOIb30Ba-
HUE [BYJIYYenpeoMISIONX Marepuasos. [Ipu 3ToM mpeamnoyYTrenune OTIAETCS MOHO-
KPHUCTAJLIAM ¢ OOJIBINNM 3HAUEHUEeM By aydenpenaomienuss An. OIHUM U3 MATEPUAJIOB,
MPUBJIEKAIOMINX BHUMAHNE MCCJIEIOBATEIEH B MOCIEIHEe BPEMs U MEPCIEKTUBHBIX JIJIst
[PUMEHEHUsS B KAa4eCTBE HE TOJIbKO MMACCUBHBIX, HO U AKTHBHBIX ONTHUYECKHUX JIEMEH-
TOB, #ABJISETCH MOHOKPUCTAJIMYECKUU Tesayp. JlaHHbI KpucTajaaindeckuit marepua
MPOILYCKAET CBET Ha JJIMHAX BOJIH OT 4 10 25 MrM. Kpucranibt Tesrypa SBAMIOTCS OII-
TUYECKU OJHOOCHBIMU KPUCTAJIIAMHU C TIOKA3ATEISIMY TTPEJIOMJIEHHUS 17151 OOBIKHOBEHHON
U HEOOBIKHOBEHHOI MOJIAPU3AINN CBETA, PABHBIMU N, = 4.8 U ne = 6.2 COOTBETCTBEH-
HO. DTU 3HAYEHUS MOKa3aTesell mpejoMIeHust ObLIA U3MepeHbl Ha jiuHe BoHbl K-
m3nydenns 10.6 mxm. Kpucramn xapakrepudyercs onTudeckoii aktuBHocTbio. Hampu-
Mep, IPU PACIPOCTPAHEHUH CBETA BJOJIb ONTHYECKON OCH KPHUCTAJIA HA JIJIMHE BOJIHDI
CO4-nasepa (A = 10.6 MKM ) BpalieHue MI0CKOCTH MOJAPU3ANUE JOCTUIAET BETHINHDI
18° ma 1 mum [1, 2]
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Oco0ObIit mHTEpEC MOHOKPUCTAJIUYECKUI TEJIIyp MPEJICTABJSET [IJisi aKyCTOOITH-
KU: 10 JINTEPATYPHBIM JAHHBIM AKYCTOONTHYECKOE KAYECTBO MATEPHUAJA JOCTHTAET
PEKOP/IHO BBICOKOH Beqmmauubl Mo = 500000 - 10718 ¢3/r [4]. B pexxmme anmszoTpor-
HOM Mupaknuy aKyCTOONTHYIECKOE KAYECTBO KPHUCTAJIA B HECKOJBKO PA3 MEHBIIE
yKasaHHOTO B craThe [4], omHako Jake B aHW30TPOITHOM BapHaHTe Audpakinm aKy-
CTOOMTHYECKNE XAPAKTEPUCTUKY TEJLIYPA HA OIWH-IIBA, MOPSIKA MTPEBOCXOISAT COOTBET-
CTBYIOILIME T1aDAMETPbI BCEX U3BECTHBIX aKyCTOONTHYECKUX Kpucrauwios [5, 6] Cuemyer
OTMETHUTH, YTO MOHOKPHUCTAIUIECKHUIA TEJJIyD, aHAJOTUIHO KPUCTAJIY KBapIia, Mpu-
HA/JIe2KUT TPUTOHAJIBHONW CUHIOHUU U Kjaccy cummerpuu 32 [2, 7).

W3 nurepaTypHBIX HCTOYHUKOB M3BECTHO, 9TO MOHOKDPUCTAJIUYECKUN TEJLIyp 00-
JIAZAET UCKJIIOYATEHHO DOJBINO aHW30TPOIHEl MOTJIOIIEHNsT JIeKTPOMATHUTHOTO W3-
JIYIEHUS] B ONTHYECKOM JIUAMA30HE, MPUYEM 3TO MOTJIOMIEHNE OCOOEHHO BEJWKO JIJIst
HEeOOBIKHOBEHHO 1oJigpu3oBanHoro ceera [8, 9]. [logobuas ocobennocTs MaTepuasia HECO-
MHEHHO $BJISETCH CYIIECTBEHHBIM HEIOCTATKOM, CIAEPKHUBAIONIAM HJIN JIEIAIOINIAM B
HACTOSINEe BpeMsi HEBO3MOYKHBIM AKTHUBHOE TMPUMEHEHWE KPUCTAJIA B aKyCTOOMTHKE.
Ognmaxo B pa6orax [5, 6, 10], BbITeAMUX B CBET B MOCJEHNE TOIbI, OBIIO MPEIOKEHO
UCTIOJIB30BATh B AKYCTOONTHIECKUX YCTPONHCTBAX «KOCHIE CPE3bl» KPUCTAJLIA TEJIYpa.
OKazaoCh, 9T0 IPH UCIOIB30BAHUE KOCOTO CPE3a CBETOBOI Iy YOK CJIe/IyeT HAIPABIATH
B JIBYJIY 9€IIPEIOMJIAIONIEM MaTepuase M0/ HEKOTOPHIM YIJIOM K ONTHYECKON OCH KpH-
crajuta. B sTom cirydae moTepu OnTUYeCKO SHEPTUU i HEOOBIKHOBEHHO TOJISAPU30BAH-
HOTO CBeTa MOTYT ObITh 3HAUYUTEIHHO CHUYKEHBI 0€3 OOJIBITIOr0 TPOUTPHIIIA, B BEJTUINHE
AKyCTOONTHYECKOTO KAYeCTBa MaTepuasa. B Hacrosme pabore n3ydeHbl 0COOEHHOCTH
nornomennsa NK-cBera B Tenype m paccMoTpeHa MpodIeMa CHUMKEHHST ONTHIECKAX
[OTEPh B AKYCTOONTHUYECKUX MPUOOpPAX 3a CYeT BbIOOPA ONTHUMAJBHBIX HAPABJIECHUI
pacnpocTpaHeHus CBETA B KPUCTAJLIIE.

1. HOI‘J’IOH_IeHI/Ie CBE€TOBOI'O M3JIy4Y€HHUd B aHU3OTPOITHBIX CpeJdaXxX

N3BectHO, uT0 pm3myueckue CBONCTBA KPUCTAJJIOB OMUCHIBAIOTCS C TOMOIINBIO TEH-
30poB [1, 7]. [ist onucanust 3aKOHOMEPHOCTEN PACTTPOCTPAHEHHs 1 TOTJIOIIEHHS CBETa
OOBIYHO MCIOMB3YIOTCS MOHATHST TEH30POB JUAJIEKTPUIECKOH TPOHUIAEMOCTH £ W TIPO-
BOJIMMOCTH & . B OIHOOCHBIX KPUCTANTAX JAHHBIE TEH30PDI INATOHAIBHDBI B IUIIEKTPH-
YeCcKoii CHCTeMe KOOPIMHAT, KOTOpasi COBMajaaer ¢ Kpucramtodusnyueckoit [3, 7, 11],
MO3TOMY PACCMOTPEHME OMTUYECKOTO TIOTJIONIEHUS MOXKET OBITH TTPOBEIEHO C UCIIOIH30-
BaHUEM ﬂPISJIeKTpI/I‘IeCKOﬁ CUCTEMBI KOOPpAWHAT, KOTJa OCh C HaIIpaBJIEHA BJOJbH OITHU-
9eckoif ocu Z marepuaria.

B musnekTpryeckoii cucreMe KOOPIUHAT TeH30PBL € U 0 MMEIOT THATOHATLHBIN BHI:

€1 0 0 01 0 0
E= 0 e O s o= 0 o9 0 s
0 0 &3 0 0 o3

MpUYeM B KPUCTaJIJIaX TeJIJIypa KaK B OJHOOCHBIX KPHUCTaAJIJIaX KOMTIOHEHTBHI TEH30pa
AI/I&HeKTpI/IquKOf/i OTPOHUILAEMOCTU U TEH30Pa MPOBOJIUMOCTH CBA3aHBI COOTHOMIEHUAMMA
€1 =€2 U 01 =09.

B coorBercTBHUEM ¢ 3aKOHAME 3JEKTPOANHAMUAKH U MCXO/Is U3 ypaBHeHnit MakcBesaa
[1, 3], MOKHO YTBEPKIATH, YTO HOIJIOIIEHUE B AUIJIEKTPUIECKOM MATEPUase ONUCHIBA~
€TCA C IIOMOIIBIO MHUMO JacTn ﬂHSJIeKTpI/IquKOﬁ MPOHUIIAEMOCTH. TOFA& B TEH30pPHOM
BUJIE BbIPAXKEHUE JIJId AUIJIEKTPUIECKON TPOHUIIAEMOCTH KPUCTAJIA TIPUHUMAET CJIemy-

FOITUH BUJ: i
= ) ~ T
E=¢+ie" =g+ —7, (1)
w
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rie Jepes € 0003Ha4YeHa MeiCTBUTEIhHAS 9acTh TEH30pa AWIICKTPUIECKON MPOHUIIAC-
MOCTH, KOTOpasi COBIAJAeT ¢ BBEJEHHbIM panee B coorHomenun (1) renzopom & (nan-
Hoe 0603HaYeHUe BBEIeHO /IS HALISIHOCTU U Pa3/ieeHus JefCTBUTEIbHBIX 1 MHUMBIX
BeIn4uH), £ — MHUMas 9aCTh TEH30PA AUIIEKTPUIECKOI TPOHUIIAEMOCTH, W — 9aCTOTa
CBETOBOIT BOJIHBI.

ITpu paccmoTpernn GbIIa BHIOPAHA TIIOCKASA MOHOXPOMATHYECKAS CBETOBASA BOJHA
C BOJIHOBBIM YHCJIOM k, PACIpOCTPaHSAIONIAsCs B/I0JbL HEKOTOPOil ocu & B KpuCTaLIe.
Avmnuryna konebanuii 370 BOJIHLI 3aBUCUT OT KOOP/MHATLI U BpeMEHHU U 3alIUChIBACTCS
B BUJIE

A(&,t) = Ag expli(k€ — wt)]. (2)

BosinoBoe [uciio myist yKazsaHHON BOJTHBI BBIPAXKAETCs Yepe3 MMOKA3aTeNb IPeJTOMIIEHUS
Cpebl, 3aBUCANINNA OT BBIOPAHHOTO HAMPABJIEHWS PACITPOCTPAHEHUST W TMOJIAPU3AINN

CBETa: 9
~ ™
k="n.

\ n

[lo anajoruy ¢ KOMILIEKCHOH IH3JIEKTPHYECKOl HPOHHIAEMOCTLIO yA0OHO BBECTH
HOHATHE KOMILIGKCHOIO IIOKa3aTe/id IpeIoMIeHns KPHCTaia 7, 0003HadUB ero Jeii-
CTBUTEJILHYIO U MHUMYIO 4acThb Kak n' u n’” cooTsercrBenHo:

- , = . 2 2
n=n'—in" =Ve=Ve —ic", n?-n"=¢, n=¢"/@2n).

W3 npuBeneHHBIX COOTHOIIEHUN CIEAYET, YTO AEHCTBUTENHHAS YacTh TOKA3ATENs
MpeJIOMJIEHNsT KPHUCTajjia B ODIIEM CJydae 3aBWCHT OT Torjoiienust cpeabl. OaHaxo
B HEMETAJIJINYECKUX CpPEe/aX TOTJIOMIEHNe CBETa MOXKHO CYUTATH JTOCTATOYHO MAJIBIM.
Torma MokHO TpeHeOpedh MOMPaBKOi, 0OYCIOBIEHHON TOIJIONEHNEM CBETOBOI MOIITHO-
crr. TIosToMy fa/ee Ipy PAcCMOTPEHHE MPOBIEeMBI IoIaraeTcs, 9to n’ = /e’ .

N3BectHO, 9T0 KO3DDUINEHT TOTIIOMEHNs] ONTHIECKOW SHEPIUU (v BXOIUT B COOT-

Homenne Byrepa [3]
1(¢) = Iy exp[—a&],

rae I — MHTEHCUBHOCTH CBETOBOI BOMHBI. COMOCTABIIAS JaHHOE BBHIPAYKEHNE ¢ COOTHO-
merneM (2), MOKHO TOJIYIUTh CIEAYIONLYI0 (DOpMyILy s Ko3(dunnenTa noriomenuns

CBETOBOI 3HEPTUN (V@

21 "

N (3)
Taxkum 06pazoM, K03 MUINEHT 3aTyXaHU JTEKTPOMATHUTHOM BOJHBI B KPUCTAJLIHU-
YECKOW CpeJie 3aBUCUT OT TaKuX (PU3NIECKUX TAPAMETPOB CPeJibl, Kak JefHCTBUTETbHAS
YACTh €e MOKa3aTeNs TPEJTOMICHU U MHUMAs 9aCTh JIUITIEKTPUIECKON MTPOHUIIAEMOCTH.
[Mpu amanmze pacnpocTpaHeHWs] CBeTA B MPOU3BOJBHON JIBYILYYeIPETOMIISIONIEH
cpene ymobHO ucnoak30BaTh ypaHenne @penens [1, 3, 7]

o =

SQ 52 52
2j 5+ 2,y 3t 2j 7 =0, (4)
vy —UZ Uy — Uy Up — U

rae S; — MPOEKIUs €JINHUYHOTO BEKTOPA HAIMPABJIEHUS PACHPOCTPAHEHWS CBETOBON
BOJTHBI Ha OPT 7, ¥, — PazoBadg CKOPOCTh CBETOBOM BOTHBI, PACIPOCTPaHAIONIeHCA BIOTb
HaIpaBJIEHUS S , v; — azoBasi CKOPOCTb CBETOBON BOJIHbBI, PACIIPOCTPAHATIONIENCS B/IOTb
HAIIPABJIEHUS 1.

B oxmoocubIx KpucTasiax ypasuenue (4) pacnagaercs Ha JIBa HE3ABUCUMBIX yPaB-
HEHUsI, COOTBETCTBYIOIINX OOBIKHOBEHHO U HEOOBIKHOBEHHO MTOIPU30BAHHBIM CBETOBBIM
BOJTHAM

Sﬁ(’uf, -+ Sf(vg —v2) =0, vg = 2.
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Puc. 1. 3aBucumMocTh OTHONIEHUS MAKCUMAJIbLHOTO U MUHUMAJBHOTO KO3(hMUITUEHTOB II0rI0-
EeHNs OT OTHOTIEHWS TT0OKa3aTesell TPeIOMIIeHNS

N3BecTHO, 9TO OOBIKHOBEHHO TOJIIPU30BAHHAS CBETOBAsl BOJHA PACIPOCTPAHSIETCS
BO BCEX HANPABJIEHUAX B KPUCTAJIE C OJUHAKOBBIM 3HAYCHHEM MOKA3ATENs MPETOM-
JleHus. AHAIOTUYHO, B OJJHOOCHOM KPUCTAJLIE JJis 9TOW BOJHBI BO BCEX HANPABICHUIX
oauHakoB u kodddunuent noriomenus csera [1, 3, 7]. [losromy B Hacroameil paGore
C/IeJIAHO CJIEYIONee OrpaHndeHue: NCX0/ s U3 TOro, YTO ONTHIECKOe TOTJIONIEHNE B TeJl-
Jype s OOBIKHOBEHHO! MOJITPU30BAHHOIO CBETA HEBEJIWKO, JAJILHETTee paccMoTpe-
HIE B OCHOBHOM OTPAHUYINBALTCS aHAJIN30M HEOOBIKHOBEHHO MOJISIPU30BAHHON CBETOBOMN
souirbl. Torza, perias ypapuenue (4), nosydaem:

c
vp = =3
n
rie
sin?¢  cos? g !
ﬁ2:€/+i€//: ~—2+~—2 . (5)
ne nO

U3 npencrapiennbix cooruomnienuii (3) u (5) ciaemyer, 94To 3aBucUMOCTb KO3(bbuIm-
€HTA TMOTJIOMEHN (v OT HAMPABJIEHUS PACTPOCTPAHEHUsT HEOOBIKHOBEHHO TIOJISIPU30BAH-
HOII CBETOBOI BOJIHBI B OJIHOOCHOM KPHUCTAJLIIE ONUCHIBACTCH HEJIMHEHHON U JTOCTATOYHO
crmoxkHOM dyukmueit. [loaTomy manbHelinee pacCMOTPEHNE U ONpeIeIeHrne KOHKPETHBIX
3HaveHuit ko3 duimenTa norIoMeHns (« B 3aBUCUMOCTH OT HAMPABJIEHUs PACIIPOCTPA-
HEHNS CBETA B KPUCTAJJIE MPOBOAUJIOCH € TOMOIIBIO YNCJAEHHBIX METOMOB aHAIN3A.

PaccmarpuBasi 3aBucuMocTh KO3 UIMEHTa « OT HAMPABIEHUS U MAaPAMETPOB
CPeJIbl CJIEIyeT TAKKe OTMETHTD, 9TO HEOOBIKHOBEHHAS BOJIHA B AHU30TPOITHOI cpe/ie He
MOXKET UMETh OJMHAKOBDIN KOI(DDUIIUEHT [TOTJIOMIEHN [IJTs BCEX HAIPABJIEHUI PACIPO-
CTpaHeHWsI, O[THAKO JTAHHBIN 3(DPEKT sABIATCS OU€Hb MAJBIM U OOBIYHO HE YIUTHIBAETCS
B pacuerax. Ha puc. 1 mpuBeseHa 3aBUCUMOCTH OTHOIEHWS MUHUMAJTBLHOTO U MAKCH-
MaJIbHOTO KO3 DUITMEHTOB MOTJIOIIEHNST OT OTHOIIEHUS MOKA3ATe /el TPeJOMIEHUs 1,
U N B CIydae, KOraa KO3 UIMEHTHI MOTJIOIIEHNS 0 TJIABHBIM OCSIM COBIAIAIOT.

2. Onrnyeckme CBOMCTBA MOHOKPHUCTAJJIOB TEJIypa

[Mpu uccnemoBaHuU TONJIOMIEHNs CBETOBOIO U3JIy4YeHUs] B KPUCTAJLIE TeJiypa ObLI
HCIIONBb30BaH obpa3zer] Marepuana B (popme KyOa, BbIPE3aHHBIN BI0Tb KPHUCTALIOTPA-
duuecknx oceii. B aTom obpasie ObIIM M3MepeHbl 3aBUCUMOCTH KO3(D(DUIIMEHTOR T0-
[JIOIIEHNUS CBETOBOW SHEPTWH OT JIJIMHBI BOJIHBI ONTHYECKOTO W3jIyueHus. V3mepenus
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Puc. 2. BaBucumocts k03ddurmenTa morjIomeHus Teaaypa OT HOJAPU3AIUN U IJIUHBI BOJTHBI
cBeTa

MIPOBO/IMJIACDH JJIst OOBIKHOBEHHO IOJISIPU30BAHHOIO CBETA, KOTJA BEKTOD HANPSKEHHO-
CTH 3JIEKTPUYECKOTO MOJis CBETOBO# BoiHBI K ObLn Oproronasnen ocu Z KPUCTAJLIA
Testypa (11s OOBIKHOBEHHO TOJISIPU30BAHHON CBETOBON BOJIHBI), & TAKKE TMapasiieneH
ONTUYECKO# ocu (/1711 HEOOBIKHOBEHHO TO/ISIPU30BAHHOTO CBETA).

PesynbraThl nu3mepenus ONTUYECKOrO MOTJIOIIEHNST B TEJIIype MOKA3aHbI HA pUC. 2.
W3 pucynka crmemyer, 9TO HCCAETOBAHHBIN 0Opa3ert ObLT B JOCTATOYHON CTEIeHu MPO-
3paveH B Juana3oHe JJIuH BOJH uHpakpacuoro csera 4 -+ 24 miu. I3mepenwns mo-
Ka3aJi¥, 9TO B MHUPOKOM JIHATIA30HE JJINH BOJH KOI(M(MUIHEHT TOTJIONIEHUS B TEJIIYPe
1715 OOBLIKHOBEHHO MOJIIPU30BAHHOTO W3IYIeHNs PABHAICA (nin = 0.3 cm— . C apyroit
CTOPOHBI, IKCIIEPUMEHT MMOKA3aJI TAK¥kKe, 9TO KOIDDUIMEHT MOTIONIEHNsT HEOOBIKHOBEH-
HO MOJIAPU3OBAHHOIO M3JIYYEHUsI OKA3aJCAd 3HAYUTEIBHO OOJIbIle, IPUYEM HA IJTHHAX
Bosi 816 MKM 3T0T KO3 dunuent npeppiman 3nadenue o = 1.5 cm . K coxanenuro,
TOYHOTO 3HAYEHUS KOIDOUIMEHTA TOIJIONEHNS ONTHIeCKOW SHEPIUU HA ITUX JJTHHAX
BOJIH HANPSIMYI0 W3MEPUTh HE yIaj0Ch W3-3a CHJILHOrO morsomenus WK-wusnydenns
B HCCJemyeMoM 00pasIie.

Jltst Toro 9ToObl 000WTH yKa3aHHYIO TPYIHOCTH, OBLT M3TOTOBIEH OOPA3EIl TEIIypa

TOMMUHON 1.2 ¢M, BBIpE3aHHBIN 1O yraoMm 22° K onTudeckoit ocu kpucranna. B atom
obpastie Ha jumne Bosnbl u3aydenus COo-nazepa (A = 10.6 mxm ) 6110 3aperucrpupo-
BaHO mpomnyckanune obpasua T = 78% mis 06LIKHOBEHHOI cBeTOBOH BOMHBI M1 T = 56%
JIJIsT HEOOBIKHOBEHHON TOJISIPU3ANNNA CBETOBOrO MydYKa. VI3MepeHus MPOBOIUIINCH TPU
OTHOCHUTEJIbHO HU3KUX YPOBHSIX CBETOBOW MOIIHOCTH i YCTPAHEHUsT HEYKEJIATeTbHBIX
TEIJIOBBIX WM HeJTUHEHHbIX 3 (HeKTOB.

3aperncTpupoBaHHOE B SKCIEPUMEHTE 3HAYCHHE NponycKanna 1 = 78% mo3sonmiio
onpenenTh KoM MUIUEHT TPONYCKAHUS TeJIypa s OOBIKHOBEHHO MOJIAPU30OBAHHON
BostHbl o = 0.2 cm~!. OQ4eBHIHO, UTO TAaKoe yKe 3HaueHme Kod(hdUIMenTa MOTIOMEHNs
CTIEYeT OXKUIATH U JJIs HEOOBIKHOBEHHO MOJIIPU30BAHHOTO CBETA, KOTIA W3JIyYeHNe Ha-
MPABJIEHO 0 ONTUYECKOH ocu Kpucraiia. A 3aadenne K03 DUIeHTa MOIOMIEHUS 1T
HEOOBIKHOBEHHO# BOJTHBI CBETA, PACIPOCTPAHSIONIEHCS MePHeHINKYIIPHO ONTHIECKOIt
ocu OBLIIO PACCYUTAHO HA OCHOBE BHIBOIOB TEOPETUIECKOT'O PACCMOTPEHUS, TPECTABIICH-
HOTO BO MEPBOM pa3jee Hactosmeil paborsl. OKa3aa0ch, 9ToO /I8 OPTONOHATLHOTO Ha-
MPABJIEHUS PACTPOCTPAHEHNST U3y deHrsT KOI(DMUITHEHT TOTJIONIEHUS OKA3aJICS PABHBIM
a =4.1 cu~'. Takum 06pa3oM, HA OCHOBAHUU PE3yIbTATOB m3MepeHuil Koaddumnnenra
« A7 Tpex yrios pacnpocrpanenuns csera 0°, 22° u 90° ymasoch yCTaAaHOBUTH ODITYIO
3aBUCUMOCTD MPOITYyCKaHUs 00pa3Ia TeIypa OT yIiia PACIPOCTPAHEHNsT HEOOBIKHOBEHHO
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Puc. 3. 3aBucuMocThb npoIyCKanus TeJIypa OT yrya cpe3a jyjig o6pasna ToamuHoN 12 MM

MOJISTPU3OBAHHOM CBETOBOI BOJTHBI OTHOCUTEIBHO ONTHYECKON OCH KPUCTAIIIA. DTa 3aBH-
CUMOCTH TIpeJICTaBjIeHa Ha puc. 3. U3 rpaduka MoxKeT OBITH ONPEIEIEHO MPOTLYCKAHNE
KpHUCTaJIa TeJIypa /i TPOM3BOJILHOTO HATIPABJIEHHUS PACTTPOCTPAHEH ST HEOOBIKHOBEH-
HO TOJITPU30BAHHOTO CBETOBOIO JIy4a. THU JJAHHBIE MOKHO UCIOJIb30BATH [IPU CO3TAHUN
AKyCTOONTHYECKUX YCTPONCTB HA KPUCTAJJIE TEJIypa, PAdOTAOINX HA OCHOBE aHU30-
rponHoil qudpakiuu csera [1, 5, 6].

3. OOb6cyxkaeHue pe3yabTaTOB U BHIBO/IBI

Ananus nmurepaTypHBIX JAHHBIX TIOKA3BIBAET, YTO 3HAUECHUs KOI(DDUIMEHTA TIOTJIO-
menng NK-u3nydenna B MOHOKpHCTAIAX TeAIypa 3aKJIOYEHBI B Tpeaenax oT 6 /10
100 cm~!. Oamaxo mosydenHble B HacTosmeH paboTe 3HAUEHHs ITOrO KOd(duimenta
OKAa3aJIuCh CYIIECTBEHHO JIy4Ille U3BECTHBIX U3 JIUTEPATYPHI KaK /1151 OOBIKHOBEHHO, TAK
U i HEOOBIKHOBEHHO IMOJISPU30BAHHBIX CBeTOBBIX Jiyueil. [lomydennsie pesymabrarThb
MO3BOJIAIOT CIEJATh BHIBOI O HEOOXOINMOCTH TAJbHEHITIEr0 NCCIeI0OBAHUS OMTHIECKUX
XapaKTEPUCTUK KPUCTAJIOB TEIypa.

[Tokazano, 9TO ONTHYECKOE MOTJIOIIEHNE HEOOBIKHOBEHHO MOJISIPU30BAHHOI BOJTHBI B
TeJTyPE BBI3BAHO JIBIPKAME B 9TOM HOJIYIIPOBOIHUKOBOM Marepuase. B nacrosiiiee Bpe-
Ms HaM HE U3BECTHBI PAOOThI, B KOTOPBIX YIAJIOCH OBl MOy YUTh TEIYP C COOCTBEHHBIM
WA DJIEKTPOHHBIM TUIIOM TTPOBOAUMOCTH. Takum 00pa3oM, BCE W3BECTHBIE 0 CHX TOP
00pasmpl TeJUIypa TPUHAIIEKAT K P-TUIY MOJyNpoBomHuKa. Cunraercs, 94To OnTmde-
CKUe TIOTEPH CBA3AHBI C MEXaHWIECCKUMU HATIPSIYKEHUSAMHU B KPUCTAJIIMIECKON peIeTKe
TeJTyPAa, /I YMEHbINEeHUsI KOTOPBIX 11eJ1eC000Pa3HO BBEIEHNE HEKOTOPOro KOJINIECTBA
akmenTopHbIx npumeceii. Takum 06pa3oM, HA OCHOBAHWHY MOJIY 9€HHBIX SKCIIEPUMEHTAb-
HBIX JIAHHBIX MOYKHO CJEJaTh BBIBOJ O CPABHUTETHLHO MaJjIoil KOHIIEHTPAIINN TTpUMeceit
B WCCEJOBAHHBIX 00OpA3Iax KPHUCTAJIA TEJIypa ¥, CJIeI0BATEIHHO, O 3HAYUTEILHOM
VIIYHITEHUW TEXHOJIOTHHU BBIPAINMBAHUS MaTepHasia Mo CPABHEHWIO C TEXHOJIOTHEH, nc-
MOJIb3yeMOIl paHee.

Ha ocroBanum mosmy4eHHBIX PE3yJIbTATOB MOXKHO TaKKe CeaTh BBIBOJ, YTO yIKe
IIpA COBPEMEHHOM YPOBHE PA3BUTHUS TEXHOJOTHH BBIPAIIUBAHUSA MOHOKPUCTAJIJIOB KPHU-
CTAJIJIOB TEJLIypa, & OCOOEHHO MpU JTaIbHENIIIEM COBEPITIEHCTBOBAHUT TEXHOJIOTUN POCTA
MaTepHuasa, 3TOT MOJIYTTPOBOIHUKOBBIN KPUCTAJIJ YIKE CETOTHS MOXKET OBIThH PEKOMEHI0-
BaH JJIs UCIIOJIH30BaHUs B cpenneM u gaabiem K-namnazonax aouH BOJH ONTHYECKOTO
u3JIyYeHus, BKI0Yas qauay Bouabl uaaydenus CO o-na3epa.
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Summary
N.V. Khitrin, G.A. Khyazev, V.B. Voloshinov. Anisotropic Absorption of Infrared Radia-
tion in Tellurium Single Crystals.

The paper deals with theoretical and experimental investigation of infrared radiation
absorption in tellurium single crystals. Optical attenuation coefficients (amin = 0.2 cm™?
and amax = 4.1 cmfl) were recorded for ordinary and extraordinary polarized radiation,
respectively, at a wavelength of A\ = 10.6 mkm of carbon dioxide laser radiation. Optical
transmission of the tellurium samples was determined for arbitrary polarized radiation
depending on the propagation angles against the optical axis of the crystal.

Key words: tellurium single crystal, anisotropic absorption, infrared radiation, polarized
wave, CO2 laser.
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