ISSN 0868-5886

VIIK 681.883

© B. C. I'ypesny, C. b. 'ypenu, A. M. Ilenkyc

OBb30PhbI

HAYYHOE [IPUEOPOCTPOEHUE, 2006, mom 16, Ne 2, c. 22-33

CPEJBI JJIsI OFBEMHOM 3ATIMCHU B I'OJIOTPA®UYECKHX
YCTPOUCTBAX XPAHEHHUA U INEPEJAYU MHOPOPMALIMN

PaccmaTpuBaroTcst ocobeHHOCTH TosiorpadMuecKoi 3armcH 1Mo cpaBHEHHIO ¢ 00bIYHON (oTorpaduueckoit u naercs
Kkiaccudukamnys ronorpaduueckux cpesl. AHAIN3UPYIOTCS MEXaHN3MBI 3alIHCH PA3JIMYHBIX BUIOB OOBEMHBIX 3aIH-
ceiBaronux cpen. Cpeau paccMaTpuBaeMbix 00beMHBIX rojiorpaduueckux cpex — (oropedhpakTHBHbIE KPUCTAILIBI,
(oTormonrMepsl, B TOM YKCiIe OMXpPOMUPOBaHHAs JKelaTHHA, poTopedpakTUBHBIE CPEJIbl, B COCTAB KOTOPBIX BXOJIST
KHUAKHAE KPUCTAIUIBL, a TAKKE Pa3IM4Hble (DOTOIOIMMEPH3YIOIIHECS KOMITO3HLIHH.

1. OCOBEHHOCTH I'OJIOTPA®NYECKOM
3ATNIMCH, BJAUSIIOLUIUE HA BIBOP
3AMMUCBIBAIOIIIUX CPE]]

lonorpaduueckas peructpupyromas cpeaa — 3TO0
cpena, B KOTOPOW IyTeM BO3IEHCTBHSI CBETa MPOWC-
XOIUT U3MCHCHUC €€ HECKOTOPBIX ONTHYCCKUX XapakK-
TepUCTHK (Kod(DPHITEHTA MPOITyCKaHMSI, TTOKA3aTes
MPEJIOMIICHHS WIH JAPYTHX), KOTOPOE COXPaHSETCS B
cpele TOCTaTOYHO IMPOJODKUTENBHOE BpeMs 0 MO-
MEHTa, KOTJa C 3TOW Cpelbl MPOU30iIeT BOCCTAHOB-
JICHUC 3aIllMCaHHbIX JaHHBIX, HJIN B TCUYCHHC Ooiee
MIPOJIOJKUTENEHOTO BpeMeHH. XapaKTepHOH 0COOeH-
HOCTBIO CpE€AbI 3aIIMCU T'OJIOrpaMM SABJIACTCA BbICOKas
MIPOCTPAaHCTBEHHASA pa3pelaroiias CriocoOHOCTh, TO-
3BOJISAIONIAS HEMOCPEIACTBEHHO 3aIllUCHIBaTh MHTEpQe-
PEHIIMOHHBIE KapTHUHBI, KOTOPHIE TMPEICTaBISIOT CO-
0011 roJ0rpaMMBsl.

OueBUIIHO, 4YTO HEKOTOpBIe (oTOrpaduuecKue
cpeasl He MOTYT OBITH WCIOJB30BaHBI UIS TOJOTpa-
¢uueckoit 3ammcu. Ho mpm 3TOM 1A Hee MOXKHO
MIPUMEHSATH PSI APYTHX Cpell, B KOTOPBIX MOAYJIHPY-
eTcsl MoKa3aTelb NpeloMIIeHHus 00 penbed moBepx-
HOCTH, & TaK)Ke€ 00bEMHBIE CPEIBI.

OpHo W3 oTIMYMK Tonorpaduyeckoro mpouecca
3amucH OT (oTOrpaUIEecKOro 3aKITI0YACTCS B TOM,
YTO 3aIMCHIBAETCS] BOJIHOBOW (DPOHT, MAYIIHUN OT 00B-
€KTa, a He n300pakeHne 00beKTa, Kak B GoTorpadum.
[Ipu 3TOM BOJTHOBO# (PPOHT MOKET OBITH BOCCTAHOB-
JIeH HE TOJBKO C TOJOTPaMMBI, 3allUCAHHOW B BHJIE
MIPOCTPAHCTBEHHOTO pacmpeneineHns Kol duirenTa
MOTJIONICHUS (aMILTUTYHAS 3aIUCh), KAK B OOBIYHBIX
(hoTorpaduieckux cpemax, HO U ¢ TOJOTPAMMBI 3a-
MMMCaHHON B BUJE IMPOCTPAHCTBEHHOTO pacIpeene-
HUS JJIMHBI ONITUYECKOr0 X0Ja Jiy4ya B cpene. [enct-
BHUTENBHO, TUIOCKAas BOJIHA, TMPOIIENIIas B OJXHOPOJ-
HOH cpelie, MOTIIOMAOIICH CBET, TOIIMMHON d, BBIXO-
JIUT U3 HEE C KOMILJIEKCHOW aMIUIUTY 01
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HBIH KO3 (ULMEHT MOTJIOIECHHUS.

VY rojorpaduyeckoi cpeanl Moja JIeHCTBHEM CBe-
TOBOW MHTEP(EPEHIIMOHHON KapTHUHBI JOJDKEH HM3Me-
HSITBCS MO KpailHEeW Mepe OJIMH U3 MapaMeTpoB: «, K
v d. llepBriil mapameTp 00yCIOBINBAET aMIUIHTY/I-
HYI0 MOAYJISAIUIO, Ba mocieqHux — ¢a3zoByio. Cpe-
IIBI MOTYT OBITH Pa3/eleHbl Ha TPH TPYIIIBL a) C aM-
IUTUTYAHON MOAYNANNEH, KOT/Ia MOIYJISIUS (X BEJH-
Ka, a BIMSHUEC MOAYJISINN 1y I d Majo; 0) ¢ dhazo-
BOM MOAYJIALMEN, KOrjaa MOJYJISIIUS (X U caMma BeJlU-
YHHA ( Majbl; B) CO CMCIIAHHOW aMIUIUTYTHO-
¢dazoBoii  Moaynsnuen, korga o0e cocTaBISIOLINE
BHOCSIT PUMEPHO PABHBIN BKIIAJ] B 3aITUCh BOITHOBOTO
¢ponra.

IIpenmymiecTBO (ha3oBOM 3amUCH COCTOUT B TOM,
YTO TPU BOCCTAHOBJICHHUU TOJIOTPAaMM CBETOBasi SHEp-
T'rsg HC TCPACTCA Ha IOTJIOIICHUC. B T0 *)e BpEMs Ta-
KOW Ba)XHBIH IS TONOrpaduIecKoi 3aluc napameTp
KaK TUHAMHUYCCKUN Nuarna3oH y ¢a3oBOM 3amucH or-
paHu9IUBaeTCs OONBIIeH HEIMHEHHOCTHIO, YEM Y aM-
IUTUTYTHOM 3aIUCH.

Kpome paspemnraromieid criocoOHOCTH W THHAMAYE-
CKOTO Axamna3oHa, roorpaduieckasi 3almmuch XapakTe-
pHU3yeTcsl TONOJHUTENBHOW XapaKTEPUCTUKON — aHu-
(pakironHOW 3P PEKTHBHOCTHIO, KOTOpas TaKkKe
JOJDKHA UMETh JOCTATOYHO BHICOKOE 3HAUCHHE.

Baxaolt 0COOEHHOCTHIO TOJIOTPAUIECKOTO METO-
Ja SBISETCS BO3MOXHOCTh MYJIBTUIUIEKCHPOBAaHUS
roJIOTpaMM, T. €. MHOTOKPAaTHO# 3aIlliCH Ha OJTHO M TO
K€ MECTO 3alMCHIBAIOIIEH Cpeabl pa3iIMyYHBIX TOJIO-
rpaMM, IMO3BOJIAIONINX BOCCTAHOBUTH 0e3 UCKaKeHUH
pa3IuYHBIe U300paKeHUSI.

2. KIACCUOUKALUS I'OJIOTPAONIYECKHUX
PETHCTPUPYIOIIUX CPE/]

l'onorpadwmyeckre CcBETOUYBCTBUTEIBHBIE CpPEIBI
MOTYT OBITh KIacCU(UITUPOBAHBI 110 PA3IINIHBIM MPH-
3HaKaM, a IMECHHO.

1. Ilo ¢u3mueckoMy cocTaBy Cpen: raJougoce-
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peOpsiHbIe SMYIIBCUU; TOMYIPOBOJAHUKOBEIE CPEIBI;
KPUCTAJUIMYECCKUE aMIUIUTYIHbIe U (hoTopedpakTuB-
HBIE CpeJlbl; INTACTHYECKUE CPEbl C U3MEHEHHEM TIPO-
CTPaHCTBEHHOT'O peiibed)a; MOJTUMEPHBIC U JKUKOKPH-
CTAJUTMYECKUE CPEJIbl; OPTaHWIECKIE eCTECTBEHHBIE U
HCKYCCTBEHHBIC CpEbl, HAIIPUMEpP THIA OUXPOMHPO-
BAHHOM >KEJaTHHBI.

2. Ilo cBeTOUYBCTBHUTENBHBIM IMPOIIECCaM, MPOXO-
nsmuM B cpene. K takum mporieccaM oTHoCATCS: (o-
TOXUMHUYECKHE, (OTOIIEKTpUIecKue, (HOoToTepMUIe-
CKHe, a Takxke (POTOCTPYKTYpHbIe. KOHEUHBIM HTOTOM
KaKIOTO Ipolecca SBISAETCS COOTBETCTBYIOMIAs MO-
IyJAAS O, Ho, WIH d.

3. Ilo 0OpaTHMOCTH WM HEOOPATUMOCTH U3MEHE-
HUU, IPOUCXOAAIIUX MO TEHCTBUEM CBETA B 3aIIUCHI-
Batolieil cpeae. Hammune HeoOpaTWMBIX H3MEHEHUI
IIPH 3aITUCH MTPUBOAMUT K HEBO3MOYKHOCTH TPU OJFHA-
KOBBIX YCJIOBHSIX HA OJHOM M TOM JK€ y9acTKE CPEIbl
MPOM3BECTH HOBYI, HEUCKAXEHHYIO 3amuch. llpum
STOM TOBOPAT O HEpeBepcUBHOW 3amucu. Hamuuue
00paTUMBIX M3MEHEHWH IPH 3allMCH ITO3BOJISET IMPO-
BECTH HOBYIO HEHCKa)XCHHYIO 3amuch. Takoil Buj 3a-
IIACH HAa3bIBAECTCA PEBEPCUBHBIM. [l omepaTUBHOMN
namsTH OoJiee MPUTOTHBI PEBEPCUBHBIE CPENbI, a He-
PEBEPCUBHEIE CPE/IBI YAIIlE UCTIONB3YIOTCS B apXUBHOM
TIaMSITH.

4. TTo HEOOXOAMMOCTH WJIM 10 OTCYTCTBUIO HE00-
XOJUMOCTH CIIEIHANBHOTO TIpOIlecca IPOSBICHUSA,
IOCJIE KOTOPOT'0 MOKHO HAYMHATH CUUTHIBAHUE.

5. Ilo InUTENBHOCTH XpaHEHUS! JAHHBIX — OT JO-
7 MUKPOCEKYH/I IO HECKOIBKUX JIET.

6. Ilo TommuHe U pa3MepaM 3aIUCHIBAIONICH Cpe-
nel. [lo Tommuee cpenpl AensaTcs HAa TOHKHE — IS
3aMHCH IUIOCKUX TOJIOTPaMM M TOJICTBIE — JIJISl 3aIld-
CcH 00BEMHBIX TOJIOTpaMM. B TOJICTBIX cpemax OobIte
BO3MOXHOCTEH ISl MYJIbTHUILUICKCUPOBAHUSA, OHU TO-
3BOJISIFOT JIOCTHYh HAMOOJBIIEN TUIOTHOCTH XpaHEHUS
nHpopMaru. BMecTe ¢ TeM He BCAKHE TOJICTHIE Cpe-
JIbI TAFOT HEOOXOMUMBIN 3 (EKT, a TOIBKO T€, B KOTO-
PBIX TOJIUHA OCTAETCS TIOCTOSTHHOM.

Hwxke MBI paccMOTpuUM 0OBEMHBIE Cpenbl, o0Jia-
JAoIe HAWTYYIINMH BO3MOXXHOCTSIMH ISl TUIOTHOM
3armucyu UHPOPMAIIHH.

3. 3AIIUCH I'OJIOTPAMM
B ®OTOPE®PAKTUBHBIX KPUCTAJIJIAX

3.1. ®otopedpakTuBHBIi 3 PeKxT
B CErHETOJIEKTPHKAX

B cerneroanexkTpuuecKkux KpUCTalIax MoKa3aTellb
MIPEIOMJICHHUS MOYKET U3MEHSATHCSA Ha HEOONBIIYIO BE-
JUYUHY B pE3yJbTaTe ITOCTATOYHO MHTEHCHBHOTO W3-
ayyenus [1]. K Takum KpuctamiaMm oTHOCSITCS HUOOAT
autusg LiNbO;, Tantanat nmutus LiTaO;, Huobat Oa-
pus-natpust (Ba,Na)NbO;, tutanar Gapust BaTiOs,
TaHTanaT-HuoOar Kamus, TuTaHat BucMmyTta BisTi;Op;
u psaja apyrux. OmQHaKo, TOJIBKO B MEPBBIX JIBYX BpeMs
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COXpaHEHUs! TTyOMHBI MOAYJALMH AOCTATOYHO IJIH-
TenbHOe. Hamnmydime pe3ynbTaThl ObUIM TOTYYEHBI
Ut HoOaTa utus [2].

[TockonbKy ronoOrpaMMel, 3amyChIBAEMBIE Ha ATUX
KpUCTaJUIax, SBISIOTCS (a30BBIMH, OHH 00JamaroT
BbICOKOW audpakuuonHoil 3¢dexruBHocTrio. Ho,
KpOME TOTO, OHU O0JIa/laloT BHICOKOW pa3pemaronei
CIOCOOHOCTBIO M XOpoliel peBepcuBHOCTHIO. [locme
OOJIBIIIOTO YMCIIa UKJIOB 3aliCh—CTHPAHUE Xapak-
TEPUCTUKU 3aIHCU TAKUX KPUCTAJUIOB MOYTH HE M3-
MeHSIOTCs. BMmecTe ¢ TeM Ha HayalbHOM dTame WcC-
[I0JIb30BAaHUsI OHU OBLIM HE CBOOOAHBI U OT TaKUX He-
JOCTaTKOB, KaK HEBBICOKAas UYyBCTBUTECIBHOCTH H
CPaBHHUTEIBHO KOPOTKOE BPEMsI COXPaHEHHUSI JTaHHBIX.

Mexanusm 3anucu roiorpamMm B LiNbO; 00ycioBs-
JIeH dJeKTpocTatudeckum 3¢dekrom. B Takux xpu-
CTajuylaX CYIIECTBYIOT 3JEKTPH30BAaHHBIE MHKPOOO-
nactu (momensl). [lon nedicTBHEM cBeTa BIEKTPOHBI
U3 JOBYWIEK HEpPexXoIiT B 30HY IPOBOIAMMOCTH, a
MOJ IEHCTBUEM BHYTPEHHETO AIIEKTPUUECKOTO OIS
OHHU CMELIAIOTCS Ha Majloe PacCcTOSHUE W, MOoIajaas B
HEOCBEILEHHYIO 30HY, BHOBb 3aXBaThIBAIOTCS JIOBYII-
kamu. [Ipu 3THM cozfaercss HOBOE JIOKAJBHOE 3JICK-
Tprdeckoe nosie. Bo3Hukaer Momymanus moxasarens
npesoMiieHus 1o AeiicteueM 3¢ dekra [Tokkennca.

LiNbO; sBnseTcss ymoOHOW cpemoil IS 3alucH
rOJIOTPaMM: OH CPaBHUTEJIBHO JIETKO BBIPALIMBACTCS
OONBIMMH 00pa3laMi ¢ XOPOIIMM ONTHYECKHM Ka-
yecTBOM [3], uMeeT BbICOKyr0 Temmeparypy Kropu
(1100 °C) u HU3KYI0 TEMHOBYIO YIEIBHYIO 3JIEKTPO-
MPOBOJHOCTh, 00NajgaeT CHWIBHBIM (DOTOIJICKTpHUE-
ckuM 3¢ dextom [4]. Kpome TOro, BBIACHHIOCH, YTO
JICTUPOBAHUE JKEJIE30M CYIIECTBEHHO YIIydlIajo €ro
XapaKTEepHUCTHUKH [5, 6].

3.2. 3anMch roJI0rpamMMm B JIETMPOBAHHBIX
KPHCTAJLIAX

Hcnonp3oBaHue MpUMeECH MO3BOJISIET 3HAYUTEIBHO
MTOBBICUTH YyBCTBUTEIHHOCTH CpPEIBl, KOTOpas HE00-
XoauMa It ObICTpor 3amucH (Hapsay ¢ MeIJIEHHBIM
ctupanuem). Tak Hampumep, BBeIEHHE M00aBOK Ke-
JIe3a TIO3BOJISIET TIOBBICHTh YYBCTBUTENBHOCTh LiNbO;
B coTHU pa3 [2]. HccrnemoBamuch BO3MOXKHOCTH HC-
MOJIb30BaHMSI B KadeCcTBE aKTWBATOpa WM JAPYTUX Be-
mecTB. McciienoBanusi BO3SMOXKHOCTH TTPUMCHEHHST HO-
BBIX JIETHpYIONMMX MarepuamoB mist LiNbO;, a Taxke
WCCIICIOBAHUS DJIEKTPHUYECKOTO (PUKCUPOBAHUS KpH-
craiioB SBN [7, 8] u BaTiO; [9, 10] u Tepmudeckoro
(uxcupoBanus kak B LiNbO;, Tak v B IpyruxX KPHUCTAI-
JIaX TIO3BOJIMJIM €IIIe TIOBBICHTh YyBCTBUTEIILHOCTh., Bo3-
poc mHTEpec U K dQeKTaMm Ipyrux U3MEHEHHH Kpu-
CTaJUIOB, B YaCTHOCTH U3MEHEHUH crexuomeTpuu [11].

Hns mHepaspymaromero cautbiBanus s LiNbO;
OBLITH MPEIOKEHBI JIBE OCHOBHBIX CXEMBI o0ecreue-
HUs XpaHeHus 3anucH. [lepsas cxema 0a3upoBagach
Ha TEIUIOBOM (UKCHPOBAHHH, B KOTOPOM KOIIHS
XPaHUMBIX (Da30BBIX PEUIECTOK C/ejaHa ¢ MOMOIIBIO
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BanenTHan zoHa

Puc. 1. luarpamMma ypoBHEH NpU BO3HUK-
HOBeHHH (POTOpedpaKTHBHBIX 3(P(HEKTOB ¢
UCIIOJIb30BAaHUEM IyYKOB OJHOM JJIMHBI
BOJIHBI (a) M MYYKOB C JBYMs UIMHAMH
BOJIH (0)

TEPMHUYECKH aKTHBUPOBAHHOM MPOTOHHOW TUPPy3nu.
U3-3a monroro BpeMeHH, HEOOXOAMMOTO ISl TEILIO-
BOW (uKkcanmu, U MOTPeOHOCTH (QHUKCHPOBATH OOJb-
mue OJOKM NaHHBIX OJHOBPEMEHHO TaKHe TepMHYe-
CKH (DUKCHUPOBAaHHBIE CpEIbl pEaTu3yloT OIHOKpAT-
HYIO0 3allCh ¢ MHOTOKPAaTHBIM CUUTBIBaHUEM. Jlpyras
cxemMa (QukcanMM TOApPa3yMeBaeT HCIONb30BaHHE
CBEeTa JByX IUIMH BOJH. IIpyu 3TOM OOWH BapmaHT Ta-
KOH CXEMBl HCIOJIB3YET pa3inyHble AJIUHBI BOJHBI
cBeTa IS 3amucu M cuuThiBaHus [12]. OgHako mpu
TAKOM HCIIONIb30BAHNN YBEJINYUBAIOTCS TEPEKPECT-
Hbl€ MCKa)XEHUS M TaJlaeT MPOCTPAHCTBEHHOE pas3pe-
meHue. boilee ymoOHBIM BapHaHTOM JBYXBOJHOBOM
CXEMBI SIBJISIETCSl 3alKch B (poTopepakTUBHBIX MaTe-
puanax, B KOTOPBIX T'€HEpalHus 3apsioB MPOUCXOTUT
nByxcryneH4yateiM npoueccom [13]. Korepenthsie
OOBEKTHBIA ¥ OMOPHBIA MyYKH JUTHHOW BOJIHBI A
3alUCHIBAIOT MH(OPMALMIO B NPUCYTCTBUU PETyJIH-
PYIOIIEro cBeTa JIMHOI BOJHBI Ay DTOT CBET MOXKET
OBITh HEKOT'€PEHTHBIM — OT UCTOYHUKA OENoro CBeTa

unu ceetoauonoB [14]. CuuThiBaHUE HPOU3ZBOIUTCS
MYYKOM C JUTHHOW BOJHBI A; B OTCYTCTBHE pETYJIH-
pyroiero ceera. B pasHBIX cXemax peryIupyOIHi
CBET JICUCTBYET IMO-Pa3HOMY B 3aBUCHMOCTH OT Ha-
3HaueHus. B omHOM ciydae OH BO30YKIaeT YyBCTBH-
TEJIBHOCTH cpefbl (T. H. OUYBCTBICHUE cpeabl). B npy-
TOM Cllydae PeryiupyrOIInii CBET WUCIOIB3YeTCs IS
WOHM3AIMH IIEHTPOB, B KOTOPBIX PEIIETKH MOTYT
OBbITh 3amKcaHbl Ha JyMHE BOJHBI A;. Ha puc. 1 moka-
3aHBI TPOIIECCHl 3alMCH JNaHHBIX C UCIOIH30BAHUEM
OJIHOM JUIMHBI BOJIHBI M JIBYX JIJIMH BOJIH CBETa B (O-
Tope()pakKTHBHOM MaTepuaye C IEHTpaM{ 3axBaTa B
3ampenieHHol 30He. B crexunomerpudeckom LiNbO;
ypoBeHb | OTHOCUTCS K OHMIIOISIPOHHOMY COCTOSHHIO
Nb wm cocrosuuio Fe*'/Fe’", ypoBens 2 — k mousi-
pony Nby;, n ypoBens 3 — k noBymke Fe’". Moxens
OJMHOYHOTO IIEHTPA /ISl 3AIMCH C OJHON A MOAXOANUT
JUIS 3allMCH HEMPEPHIBHOM BOJHOMN ¢ HU3KOW MOIIIHO-
CTBIO.

YwMenbienue crexuomerpuunoctu LiNbO; maer
KaKk OIHOBOJHOBYIO YYyBCTBUTEIHOCTH B CHHE-
3eJIeHON CIeKTPaJbHOW 00JacTH, TaK M JABYXBOJHO-
BYIO UYyBCTBUTCIHHOCTH 3amucu B OmmkHed MK-
o0nacti ¢ BO30YXKIEHHEM CHUHE-3€JICHBIM CBETOM
[15-18]. Ho B030ykmaromuii CBET Tak)Ke BBI3BIBACT
CTHpaHWE BCIIEACTBHE LIMPOKOTO JWAINa30Ha CIeK-
TPAJIBHON TYBCTBUTEIHLHOCTH HECTEXHOMETPUICCKOTO
WM JerupoBaHHoro xene3oM LiNbOs;.

W3 mpoBeeHHBIX SKCICPUMEHTOB CIEIYET, UYTO
YYBCTBHUTENBHOCTh TPU JIBYXBOJHOBOW pPErHCTpalin
B moutu crexuomerpudeckoM LiNbO; oTHOCHTENBHO
KOHTPYPHTHOT'O MaTepuaia yBeluduBaercs B 15 pas
JUTSL Bo3pacTaroleit crexuomeTpud u B 20 paz — mis
yMeHbluatomencsa. Kpome Toro, monmxkas AJIHHY
B030Yykaaromeit BoHb oT 520 HM 10 400 HM, MOXHO
MOJTyYUTh JalbHEeHmuii Berpsi B 10 pa3 u, oxiax-
nast ot 20 °C go 0 °C, — ewe B 5 pas.

3.3. IByXBOJIHOBAsl 3alIUCh I'OJIOrPaMM

JIByxBONHOBasg rojorpaduyeckas 3amuch c Qo-
TOHHBIM BO30YyKIeHHEM 00ecreyrBaeT pelIeHUe
MPOOJIEMBbI YAaCTHYHOTO CTHUPaHUSI TIPU BOCCTAHOBIIE-
Huu ronorpamm. B oObruHOoM LiNbO; ontumusanus
YyBCTBUTENBHOCTH TPeOyeT yNpaBICHUS CTEXHOMET-
PUYHOCTBIO WJIM KOHLIEHTpAIMe mpruMecH, Temrepa-
TypoOH, IUIMHOW BOJHBI M MHTCHCHBHOCTBHIO BO30YK-
Jaomero cBeta. J{ByXBOJHOBBIE CXEMBI pabOTHI C
KpUCTAJUTAMH OTJIMYAIOTCS CYIIECTBEHHO OT CXEM,
WCTIONB3YIOMINX OAHY JJMHY BOJHBI, TEM, YTO JHHA-
MHUYECKHHA JMANa30H MOXET OBITh yBEIHUYEH 3a CUET
BBICOKOH WHTEHCHUBHOCTH 3allCH, a YYBCTBUTEIb-
HOCTh MOXeET OBITh YBEIW4YeHa BBICOKOW WHTEHCHB-
HOCTBIO BO30y>Kaaromero ceeta. Hapsany ¢ ycuinennem
pOJIM  MENKUX YpOBHEH, oOecredyrnBaeMbIM CTEXHO-
MeTpHeH, CyIIecTByeT allbTepHATHBHAS CXeMa OCYIIIe-
CTBJICHUS JIBYXBOJHOBOW 3allUCH TOJOIpaMM B
LiNbO; nytem BBeaeHus nByx npumeceii [19, 20].

HAYYHOE [NPUBOPOCTPOEHMUE, 2006, Tom 16, Ne 2



CPEZIBI JUI OBBEMHOI 3AIMNCH B I'OJIOTPAGUUECKUX YCTPONCTBAX... 25

B pa6ote [21] onnckiBaeTcs TOKalbHAs 3aIllUCh yC-
TOMYMBBIX TonorpaMm. ['osorpammel 3anucaHbl Kpac-
HBIM cBeTOM B kpuctaymie LiNbOs, rerupoBanHoM Mn
u Fe. BeibopouHoe cTupanue peanu3oBbiBacTcsi co-
KyCcUpOBaHHBIM Y @-04uyBCTBIISIFOLIIUM CBETOM. ABTO-
pBl mpoBenu 3anuck 50 TOKaTM30BaHHBIX H300paxke-
HUN W 3aTeM BBIOOPOYHOE CEIEKTHBHOE CTHpPAaHHUE B
kpuctamie 4 x 4 x 4 mm.

B aToii xe paboTe OBUT MpeIoKeH METOJ 3alUCH
JIOKaJTN30BaHHBIX TOJIOTPAMM B IBaXKIbI JIETHPOBAH-
"HoM LINbO;. OH MOXKeT OBITH HCIOJIB30BAH U B JIIO-
Ooli mpyroi cpeme, TI€ MPOU3BOAMWTCS CUUTHIBAaHHE
0e3 cTupaHus. DTOT METOJI TTO3BOJIIET HE TOIHKO CTH-
paTh, HO U Mepe3anychiBaTh CEJIEKTUBHO, HE BIMAS Ha
CMEXHbIe roorpaMmel. [lokazaHo, yTo obiee BpeMs
3alycu Ui 3TOTO METoJa KOopoye, YeM B METoje
C pacripenerneHrueM mo oobemy. B axcnepumente wc-
MOJIL30BANICS KOHTPYSHTHBIA Kpuctamn LiNbO;, e-
rupoBansblii  Fe,Os (0.075 % BecoBsix) mw MnO
(0.015 % BecoBbIX). B ycTaHOBKE HCIIONB30BAJICS
JBYXYaCTOTHBIA ()EMTOCEKYHIHBIH J1a3ep KaKk CEHCH-
Ounusnpyroumii ucrtouHuk ceeta (A = 405 HM) u 15-
muwuBaTTHRIM He-Ne nasep mis reHepaiuu kore-
PEHTHOTO KpacHOro cBeta (A = 633 um). JIBa KpacHBIX
(0OBEKTHBII M OMOPHBIN) MyYKa 3aIHUCHIBAIH IIOCKO-
BOJIHOBYIO TOJIOTPaMMYy TIpU OJTHOBPEMEHHOM OCBE-
IIEHHHA CEHCHOWIM3UPYIOMMM cBeToM. Pacrpenerne-
HHEe WHTEHCHBHOCTH TIepe1aBaeMOil MaCKH MPOEIHPO-
Basochk Ha [13C-kamepy. Y D-mmydoKk pacmpoCTpaHsIeT-
Csl BMECTE€ C KPAacHBIM OIOPHBIM ITy4KOM. I 'OpH30H-
TanpHOE pacimpenue (o yposHio 1/e”) oGomx cdo-
KYCHUPOBaHHBIX IyYKOB B KpHuctamie — 40 MKM.
Juamerp 00BEKTHOTO Myuka B Kpucramie — 1.5 MM
(dpeneneBckast obmacts). Kpucramn ycranaBimBaercs
Ha KOOPJIWHATHEIN CTOJUK, YIIPABIsEMbId KOMITBIOTE-
poM. B kaxmoil mpoCTpaHCTBEHHON MO3UIUHU, KpH-
CTAUT CEHCHOMIM3UPOBAIICS CHOKYCHPOBAaHHEIM Y M-
myukoM B TeyeHue 10 c. PacnomnoxeHue IMydkoB B
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Puc. 2. Konpurypamus my4KkoB IpH 3aIIHCH TOJIOTPaMM
B KPaCHOM CBETE C OUYBCTBJIEHUEM Y D-CBETOM
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KpHCTaJUIe MIPEACTABIICHO Ha puC. 2.

OKCIEPUMEHT I0Ka3aj, YTO TOJIOTPaMMBbI, 3aIlu-
caHHble JIoKabHO B LiNbO;s:Fe,Mn, moryr ObITh
CTepThl 0€3 BO3JCHCTBUS Ha JAPYTUE MYJIBTUIUICKCHO
3aMyuCaHHbIC TOJIOTPAMMBI.

Hepaspymaromee cunTeiBaHuE C UCTIONH30BAHUEM
IBaXIbl JerupoBaHHoro LiNbO; obecreunBano 60-
JIee BBICOKUN YPOBEHD XpaHEHUS HHPOPMAIIUU B dTOU
cpene, HO Majlas YyBCTBUTEILHOCTH IIPH ATOM YacTO
CTAaHOBWJIACH CEphE3HOU TMpobiemoii. B padore [22],
rjae 3Ty mpoOieMy yJajJoch YaCTUYHO PEIIUTh, HC-
MOJIb30BaIachk 0OoJiee KOPOTKas JJIUHA BOJIHBI ISt

30HA
TP oEOIHMOCTH
1l
h
e, p .
2415+
Fe
RBanenTtHan
20Ha

Puc. 3. 3onHas amarpamMma KpucTasia
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Puc. 4. 3oHHas auarpaMma Kpucrajula HuoOara
JIUTHSA, JONMPOBAHHOIO 7KEJIE€30M U MapraHueM
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3amucu cBeta. OCHOBHOM CMBICT ABYXJIOBYIICYHOMH
roorpaduyeckuii 3amucu 3aKII0YaeTCsi B UCIOJNB30-
BaHUN Y ®-cBeTa, YTOOBI MEPEBECTH AJIEKTPOHBI OT
noBymiek Mn k noBymikam Fe depes moisiocy mpoBo-
JUMOCTH, UCIIOJIB3YS 3TU DJICKTPOHBI, YTOOBI 3aIKCaTh
roJorpaMMy KpacHBIM WJIH 3€JIeHBIM CBETOM C BO3-
MOXKHOCTBIO TIEPEBECTH JJIEKTPOHBI 0OpaTHO oT Fe
K Mn j0oBymKe. DTOT IpOIIecC CO3IaeT YCIOBUS, IPU
KOTOPBIX TOJIOTpamMMa, XpaHUMas C MmoMompio Mn-
JIOBYULIEK, YCTOMYMBA 110 OTHOIIEHUIO K JaJbHEUIIEMY
KpacHOMY WJTH 3€JICHOMY OCBEIICHHUIO.

TunuuHble 3HAYEHUS YYBCTBUTEIHLHOCTH, TONY-
ueHHbIe mpu Takoii 3amucn: 0.0033 cM?/mK mpH ocBe-
meHnn KpacHbIM (633 uM) cBetom u 0.07 oM/ K —
3eneHbiM (514 ©M) cBeroM. OcHOBHas TpUYHHA
YMEHBIIEHUSI UYBCTBUTEIBHOCTH — OCOOCHHOCTH
MexaHu3Ma 3anucu [23].

Ha puc. 3 u 4 nokazaHsl SHEpreTUYeCcKre YPOBHU
COOTBETCTBEHHO st KpucTtamuia LiNbO3:Fe wu mus
kpuctauia LiNbO;:Fe:Mn. Bo Bpems 3amucu mon
neiictBueM cBera 3eKTpoH B kpuctamwie LiNbO;:Fe
BO30Y)KAaeTcsl M MEepPexXOauT OT JIOBYIIKA Fe B 30HY
MIPOBOJAMMOCTH, TIEpEeMeIIaeTcsi Ha KOPOTKOE pac-
CTOSIHHIC W 3aXBaThIBaeTCs JIOBYIIKOW Fe. DToT 1uki
MIOBTOpSIETCS, MOKa rojiorpaMMa He CTaHOBUTCS J0C-
TaTOYHO CWJIbHOW. biaromapss Manoil MoABUXKHOCTU
aNeKTpoHa B mojoce mpoBogumocTH LiNbOs;, mmeer
MECTO MHOTOKpAaTHOE MPOXOXKAESHNE 3TOTO IUKIA AJIs
JIOCTATOYHOW 3amucu Tonorpamm. MHaue mpoxoaut
mporecc 3amucu B LiNbO;:Fe:Mn. Kak mokazano nHa
puc. 4, 3neKTpoH Bo30yxaaercs Y D-cBeToM WM U3
Mn*, wm u3 Fe’* B momocy mpoBomuMocTH. ek-
TPOHBI 30HBI POBOJUMOCTH MOTYT PEKOMOMHHPOBATH
C JIOByIIKamMu 000ero tuma, u Y D-ocBelleHue 3amo-
mster yposru Fe?™*"  wactiumo, mockonmeKy KkpacHoe
WK 3€JeHOe OCBEelIeHHe OocBOOOXkIgaeT Mecta B Fe
noBymikax. B TedeHue ronorpaduyeckoit 3ammcu B Ta-
KOH Cpefie 3alliCHIBAIOIIUN CBET BO30YXKHAeT JIIeK-
TPOHBI TIaBHBIM 00pa3om oT Fe-11eHTpoB B 30HY mpo-
BOJMMOCTH.

B nponpomxeHne uccieoBaHUN METOJA JIOKAJU-
30BaHHOW 3aIllUCH TOJIOTPAaMM B JBaXKABI JIETHPOBAH-
HOoM LiNbO; B 2000 r. OBLIO MPOBENEHO TEOpETUYE-
CKO€ W DKCIIEPUMEHTAIBHOE OIpeeiieHne TU(paKiu-
oHHOH 3¢ dexTuBHOCTH, 0OecreurnBaeMoil roJorpam-
MaMH, 3alMCaHHBIMH TakuM wMeToaoM [23]. Jlua
OTICHKH JEHCTBUTEIHHOW 3aBUCHMOCTH  TUDPaKIU-
OHHOU 3(PPEKTUBHOCTH MPHU HCIIOJIH30BAHUH JIOKAIH-
30BaHHOW 3amUCH B YCTOWYMBOM MarepHaie 3/1ech
9KCIIEPUMEHTANIbHO CPaBHUBAINCH JU(PPaKIIMOHHEIE
3¢ (heKTUBHOCTH, TIONYUYSHHBIE TIocie 3anucu SO rojo-
rpaMM C paclpefeeHHONH 00beMHON 3alUChI0 U JIO-
KaJTM30BaHHOM 3aIlMChIO0 B TOM ke Kpucramre. Cpen-
Hssg nudpakinuonHas — 3(QQeKTHBHOCTh cocTaBisIa
2 %.

4. IOJIMUMEPBI 1 TIOJIUMEPU3YIOINUECA
CPEJBI 1JIAA 3AITUCHU T'OJIOTPAMM

4.1. ®oToCTPYKTYypHpyeMble MOJTUMePHI

YmobHyI0 I YIUIOTHEHHOTO XpaHCHUS W OBICT-
poii BEIOOpKH WH(MOPMAIUKM  3alUCh TOIOTPAMM IIO-
3BOJISIFOT OCYIIECTBIIATH TaK)Ke MOJTUMEPHBIE 3aIMCHI-
BaOIUE Cpelbl — CEePbe3Hble KOHKYPEHTHI Cpenu
JIPYTUX BO3MOXKHBIX Cpell TONorpaHuecKoro XpaHe-
HUS AaHHBIX. OHE HEJOPOTH M YOOOHBI IUIA TIPOU3-
BOJICTBA Cpell C INUPOKHUM pPazHOOOpa3reM BO3MOXK-
HBIX MEXaHHU3MOB PETHCTPALNU M PA3IUYHBIX CHCTEM
MaTepHaoB.

OnHMM W3 KJIACCOB TOJMMEPOB, NMPUTOAHBIX IS
ONTUYECKON, B TOM YHCJIE TOIOrpaduuecKoi 3ammcH,
SIBIIAIOTCSA (POTOCTPYKTypUpyeMbIe MOIUMEpPHL. B HuX
MIPOMCXOANT JOKaJhHOE U3MEHEHHE IIJIOTHOCTH CPEIb
1 COOTBETCTBEHHO IOKa3aTess MPEeJOMIICHHS 3a CUET
CIIMBAHUS MOJ ACHCTBUEM CBETAa JIMHEWHBIX IOJIHU-
MEpHBIX MOJEKYJ. JpyruM BapHaHTOM TaKOTrO HU3Me-
HEHUSI SBJISETCS MPUCOEIMHEHHE K MOJIMMEpPHOW MO-
nexKyne (OTOUyBCTBUTENBHBIX peareHToB. O0a 3TH
mporiecca MPOTEeKaloT 10 PaJUKATbHOMY MEXaHU3MY.

Baxxnoli cpenoii nis 3amUCH TOJIOTPAMM SIBIISIOTCS
ouxpomupoBannsie xenatuHbl (BXK). XKenatuna —
OENKOBBI MaTepuai, MONHUINCIIEPCHAsT CMECh ITOJIH-
nentugoB. OOpaszyercss U3 KoJUlareHa MpU UINTEIb-
HOM IIeT0YHON 00paboTKe HEKOTOPHIX OPraHUYECKUX
MaTtepuanoB. HaxonuT mmpokoe npuMeHeHne B GpoTo-
rpaduaeckoi MPOMBINIUICHHOCTH. ONTUMAIBHO 3aIlu-
canHas u obpabortanHas XK odeHb He3HAUHTETHHO
pacceuBaeT U MOTJIOMIAET CBET, OCTaBasCh IOYTH He-
OTJIMYMMOM OT CTEKJIIHHOW MOMJIOKKH, Ha KOTOPYIO
HaHEeCeH ee ciod. Bricokas mudpakunonHas 3¢ dek-
THBHOCTH, TIPUCYIIAs e Kak cpene ¢ (a3oBoii 3amu-
CBIO, COYETAETCS B HEH C BBHICOKAM OTHOIIICHHUEM CHT-
HaJI/IIIyM W BBICOKUM paspenicHneM. MexaHu3M neii-
CTBHS TaKOW Cpelbl OCHOBaH Ha A deKTe AyOneHns—
CIIMBAaHUSA MOJEKYJ J>KeJaTHHA, €CIIM JKEIaTHHy C
MIPUMECHI0 HEOONBIINX KOJIMYEeCTB OMXpoMara OCBe-
marte yabTpaduoneToM win cHHEUM cBeToM. OO0uy-
YeHHbIE TAKIM CBETOM YYaCTKH JKEIaTHHBI CTAHOBST-
Csl HEpaCTBOPHUMBIMHU B BOJIE, TOTJIa KaK OCTaJbHAs
4acTh JIETKO pacTBopsieTcs. Takum obpazom, BXK
BeeT cels mogo0HO (hoTOpe3ucTaM U HapsAy C HUMHU
HCIIoNb30Baack B (poromurorpaduu. Bricokoe pas-
pemenue, npucyiiee et (coime 5000 auH./MM), TI0-
3BOJIMJIO 3alMChIBaTh Ha Hell (pazoByro romorpamMmy
BBICOKOTO Ka4ecTBa.

Texnonorus mnoxyuyeHuss rosorpaMMm Ha bXOK
CJIOXHA U MHOTOBapuaHTHa. CIeKTpaibHast U 00IIas
YYBCTBUTEIBHOCTH CYIIECTBEHHO 3aBHUCAT OT Ou-
XpPOMaTOB, HCIOIb3yEMBIX B KaueCTBE CEHCHUOWMIN-
3atopoB. K TakuM OuxpoMartam OTHOCSTCS: OMXpomar
ammonus (NH4)Cr,O3; 6uxpomar kamms K,Cr,O;
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ouxpomar HaTpusi  Na,Cr,Os;; mupuanHOMXpOMAT
Cr,O7H, - CsHsN- 11H,0. IMocaennuii u3 Hux oOiama-
eT HauboJyiee BBICOKOW YYyBCTBUTEIHLHOCTHIO, HO CHH-
TE3UPYETCs C TPYIOM U OBICTPO TepSeT UyBCTBUTEINb-
HOCTh. Cpeay Npyrux HAauOONBIICH YyBCTBUTEIBHO-
CThIO OONamaer OmxpomaT aMMoHms. Ho uyBcTBH-
TEJIHHOCTH 3aBUCUT HE TOJILKO OT COCTaBa CEHCUOWIIN-
3aTopa, HO TaKXKe OT MHOTHX ()aKTOPOB TEXHOJIOTHUU
poliecca 3amucH.

BXOK ucnonp3oBanace 11t 00bEMHONM 3aIllUCH TO-
morpamm [24]. B cepun mociaennux pador FO.H. Jle-
HHUCIOK C KoJimeramu [25-27] wuccinenoBaaud HOBbBIC
ToJICTOCTONHBIE cpenbl Ha ocHoBe BXOK. Tak, B pabo-
Te [25] mpeanokeH MaTepual, NpeACTaBISIONIMNNA co-
601 rerrs bXOK, 3aKphITHIN ¢ IBYX CTOPOH MTOKPOBHBI-
MU CTEKJIAMU, YTO MPEAOXPAHSIO €r0 OT BBHICHIXaHUS.
TommmHa cl10€B Haxogwiack B mpenenax or 1 mo
5 MmM. BpeMms xKu3HU 3allMCaHHBIX TOJOTPAMM COCTaB-
JISITI0 HECKOJIBKO YacoB. B paborax [26] u [27] onncan
CHUHTE3 CJIOEB COAEPKAIIE MNIMLEPUH TOJICTOCIONHON
BXOK. Cnon 9yBCTBHTENBHBI K CHHEH OOJACTH CIEK-
Tpa. Ha CTEKISIHHYIO MOMJIOKKY IPU TEMIIepaType
40 °C monuBaics paciuiaBleHHbIH pacTBop 6 % xena-
TUHBI, B KOTOPYIO J00aBIsUIOCH TJIMIEPHHA B KOJIH-
yectBe 95 % Beca, OMXpoMaTa aMMOHHS B KOJTUIECTBE
ot 0.5 1o 4 % ot Beca cyxoro kenatuHa. [locme coot-
BETCTBYIOIIEH OOpabOTKM ¥ CYIIKHA CIIOM YMEHBIIIa-
JIUCh B TONIIUHE B 5—6 pa3. Ha moiydeHHbIe clion 3a-
MMUCBHIBATINCh TOJOTPAMMBI OT JIBYX IUIOCKHAX BOJIH,
c(hOpMHUPOBAHHBIX CBETOM TelHi-KaJIMHEBOTO Jia3epa
(A= 0.44 Mxm).

4.2. ®oTOXpPOMHBIE MOJMMEPHI

Hpyroii kiacc moJMMEpPOB IS 3alHCH TOJIO-
rpaMmm — doroxpomasie cpeanl (PXC). B Hux ocy-
LIECTBISIIOTCS (POTOMHAYLIMPOBAHHBIE PEaKIHU H30-
Mepu3aluy, JUMEpU3aluu U Apyrue 4epe3 (HoToax-
TUBHYIO IpUMeCh B noiuMepHoil marpune. B ®XC
MIPOMCXOAST MpPEBpaIleHus, MPUBOJAIINE K 00paTh-
MOMY HWJIM HEOOpaTMMOMY HM3MEHEHHIO CIIEKTpa IIOo-
[JIOIIEHUSI M, COTJacHO cooTHoIIeHHnto Kpamepca—
Kponura, noka3zarens npenomieHus cpeasl. Takum 00-
pa3oM, (OTOXpPOMHBII MeXaHH3M MOXET OBITh HC-
MIOJIb30BaH ISl CO3JaHMsl PEBEPCUBHBIX 3aIIUCBIBAIO-
mmx cpea. OObraHO DXC mpencTaBnsoT coOoOH
TBEpIbIi pacTBOp (HOTOUYBCTBUTENBHBIX OpTaHU4e-
CKHUX COCOMHEHUI B HEHUTpaJbHON MONMMEpPHON Mat-
pure. Haubomnee mmpoko M3y4eHbl cpefibl, B KOTOPBIX
(hOTOAKTHBHYIO MPUMECH COCTABIISIIOT a30KPaCUTEIH U
cniiponupanel. B mepBoM ciydae MoOmynsius Kod¢-
(¢unueHTa MOTJIOUIEHUST W IOKAa3aTeNs HPeIOMIICHHS
peanusyeTcst n30MepHu3alueil MoJIeKys a30KpacuTesl.

Peakiust u3oMepusanuy ecTb B3aUMHOE IpeoOpa-
30BaHUE [JBYX HM30MEpOB, MHIYLHPOBAHHOE CBETOM
win Temwiom [28]. Tlockonbky TpaHc-hopMa BOOOIIE
Oosiee ycToWuMBa, TEMJIOBas H30MEPH3ALUS HMEET
OOBIYHO HAamNpaBJIEHUE LIUC — TPAHC, B TO BpPeMs Kak
CBETOMHIYLIUPOBAHHBIE NIPeoOpa30BaHUsI MOTYT IIPO-
UCXOIUTh B 00OWMX HampaBieHusX. Peakuus ¢oto-
M30MEPU3ALNN HAYNHAECTCA MPUBEICHUEM MOJIEKYJIBI
B 3JIEKTPOHHO-BO30YKIICHHBIE COCTOSIHUS, 1 O€3bI3ITy-
YyaTeIbHBIN Nepexo;] BO3BPAIIaeT UX K OCHOBHOMY CO-
CTOSIHHIO WJIM B TpaHC-, win 1uc-popmy. [Ipomeccs
(hoTomzoMepu3aui HILTIOCTPUPOBAHBI pHC. 5.
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Puc. 5. Cxema peakiiu (poTOM30MEepH3aLHU
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B xomHaTHO# TemmepaType ycroiunuBasi KOHQUTY-
pamus a30MOJIeKyl — OCHOBHOE cocTosiHue (So)
TpaHc-u3omepa. Korma tpaHc-m3oMep SKCIIOHHPYETCS
CBETOM C JHEPTHeH AV, OH MOXET OBITh BO30YXKICH
K cocTossHWIO S| U T}, U 3aTeM NMPOUCXOIUT M3MEHe-
HUEe K nuc-uzomepy. Lluc-nzomep MoxeT BO3Bpa-
maTbCA HazajJ K TPaHC-M30MEPY OT BO30YKIACHHBIX

coctosHui S, u T,, mornomas cBeT >HEPruu hv,,
U OH TaKXe PEeNaKCUPYEeT OT OCHOBHBIX COCTOSHUM
(S, = So) c BpemeHeM kM3HH IUC-n30Mepa. Tak Kak

(doTonzomepu3anys MEXAY LHC- U TPaHC-U30MEpaMu
MIPOMCXOAUT B MX BO30YXKICHHBIX COCTOSIHUSIX U 3a-
BUCHUT OT HACEJICHHOCTH BO30Y>KACHHBIX COCTOSHUIA,
MOJIHAs CKOPOCTh (OTOM30MEPHU3ALMU IIPOIOPIHO-
HaJIbHA CBETOBOW MHTEHCHBHOCTH. JTa 3aBUCHUMOCTD
JIeNlaeT a30-KpacuTelIH TMOAXOIAIMIMMU MaTepuanaMu
Uil ToNorpaMuecKor PerucTpaniy PeleToK C BbI-
COKMM paspemeHueM. [IpocTpaHCTBEHHO MOAYIH-
pyemast uHTephepeHIIMOHHAs KapTHHa B cpene ooec-
MeYMBaeT MPOCTPAHCTBEHHOE paclpeiesieHre IBYX
M30MEpPOB B OOJIydeHHOU 00jacTH. DTO BEACT K MO-
OyJSIUMU ONTUYECKUX CBOMCTB MaTepHaia B BHIE CO-
XpaHseMbIx (a3oBOW M aMIUTUTYIHOHN PELIETOK.

CKOpOoCTh IIC — TPaHC MEPEXOA0B CYIIECTBEHHO
3aBUCUT OT CBOMCTB MaTpuubl. Hanmmyudmmume cpenst
ObUIN MOTYYEHBI HCIIOIb30BAHUEM B Ka4eCTBE MaTpH-
uel [IMMA ¢ oTnensHBIMH Kpacutensimu. [omorpa-
(uveckasi 3amuch MPU TOM MPOM3BOIHIACH HA A =
=488 uM, cunThiBaHHe — Ha A = 632.8 HM (Wi TO-
CJIeIHEH JUIMHBI BOJIHBI Cpella Mpo3payHa), BCICACT-
BHE YET0 CYUTHIBANIACH (pa30Basi 3aIuCh.

PaccmarpuBanuce u Apyrue cpeabl ¢ M30Mepusa-
ueil. ['omorpamma MoxkeT OBITH CO3/aHa MPU OCBEIle-
HUH 00BEKTHBIM M OTIOPHBIM IyYKaMU TOHKUX TUICHOK
METHJ OpaHXXa, JIETHPOBAaHHOT'O IOJUBHUHMIAITOJIEM
(PVA), o0nyueHnpix 488 HM JHHHEW aprOHOBOTO Jia-
3epa [29]. Onrrueckas nHGOPMAHS MOXKET OBITH CO-
XpaHeHa B o0pasiie TOJBKO MOCIe TOr0, KaKk MPOU3BO-
JIeHO TmpenoOiyueHue Ar-ja3epoM, KOTOpOe OcyIle-
CTBIISIET NMpeoOpa3oBaHUE YACTH TPAHC-HU30MEPOB B
nuc-u30Mephl. Tak Kak I[MC-W30MEpPHI MUMEIOT OO0JIb-
moe Bpems Ku3HUu B PVA-MaTpuiie u 4yBCTBUTEIbHbI
K KpacHOMY CBETYy M €ro MOJISIpU3alliH, peaJn3yercs
OINITHYECKAsl IaMTh.

Yka3aHHbIe MaTepHallbl ABISIOTCS PEBEPCUBHBIMU,
HO WX audpakiuoHHas 3¢G(EKTHBHOCTh Mayia sl
LIMPOKOTO TpHMEHeHus. bomnpmas nudpakuuoHHas
3G PEKTHBHOCTE JOCTHTACTCSl B HEPEBEPCUBHOM cpelie
peoKcaH, KOTOPBIH npuroneH ais ¢$a3oBOi 3amucu U
COCTOWT U3 TBEpI0H monuMepHoit matpuusl [IMMA u
KpacuTensi-ceHcuOmmzaTopa. s 3anmucu UCIoib3y-
ercs (HOTOMHAYUMPOBAaHHAS pEaKklHs OKUCICHMS aH-
tpareHa [30]. J{is ocyIecTBIICHUS 3aM¥CH TTOTHMEpP-
HyI0 MaTpHIly IPOMUTHIBAIOT KHUCIOPOJOM, Ha 4YTO
TpeOyeTcsi 3HaUUTEeIbHOE BpeMs. Peakiust okucneHus
aHTpaleHa MPOUCXOIUT TNPH BO30YXKICHUU yIbTpa-
(bHONIETOBBIM MJIM KOPOTKOBOJIHOBBIM BUIVMBIM CBE-

TOM. 3HaYUTENbHOE M3MEHEHHE ITOKa3aTelsl MPeIoM-
JIEHUsST ¥ COOTBETCTBEHHO TU(PPaKIHOHHON d(dek-
THBHOCTH TIPH 3TOM coxpansercs. [locne 3ammcu B
peokcane TpeOyeTcs MpOBECTH omepanuio (GUKcamuy,
3aKITIOYAIONIYIOCS B YNAJICHHH OCTAaBIIETOCS KHCIIO-
pona u3 matpuisl. [Ipomecc 3amucu ronorpamm B pe-
OKCaHe MPOHMCXOJUT BEChbMa MEJJICHHO, U OH HENpH-
TOJIeH ISl pa0OTHI B pealbHOM BPEMEHH.

4.3. ®orTopedpaKkTUBHbIE MOJUMEPHI

BaxHbIM KJIaCCOM MOJIMMEPOB IS 3allUCH TOJIO-
rpamMMm  SBISIIOTCA  (poTopedpakTUBHBIE TOIUMEPHI
(®PII). B ®OPII sBienus, TpedyeMble, 4TOOBI IONY-
yuTh (oTopedpakTUBHBIH PPEKT, a UMEHHO (HOTO-
WOHHU3aIMs, (QOTONPOBOAMMOCTh U DJIEKTPOOIITHYE-
CKHUI OTKJIMK, 00ECIIEUNBAIOTCS Pa3IUYHbIMUA COCTaB-
asromuMmu. 1ToaTtomy  cBOMCTBa cpeibl MOTYT H3Me-
HATBHCA U OBITH ONTUMHU3UPOBAHBI OTACIBHO.

Onrtuueckas HenmuHelHocTh B OPII obecnieunBaeT-
Csl BKJIFOYCHHEM B KOMIIO3MLHIO OOJIBIIOTO 00BbeMa
HEJIMHEWHBIX ONTUYECKUX XPOMO(OPOB, KOTOPHIE SIB-
JSFOTCS crenn(pUIECKUMH MOJIEKYJIaMH, CIIOCOOHBIMU
K IIEPEOPUEHTALMN BHEIIHUM 3JIEKTPUUYECKUM I10JIEM
[31]. UTOOBI MONYIUTh MAaKPOCKOIUYIECKUIN 3IIEKTPO-
onrtudecknii 3G (eKT, mepBoHaAYAIBHO OECHOPSI0YHO
OpHEHTHpYEeMbIe XpOMO(OPHI JIOJKHBI OBITh BBHIPOB-
HEHBI ITOCTOSIHHOM COCTaBJISIOIIECH 3JIEKTPUYECKOTO
nons. [lomumo BblpaBHMBaHUS XpOMO(MOpOB, TMoOJE
TaKkke CIocoOCTBYET (hoTOreHepanuy 3apsaaa, TOHU-
Xasg BEPOSITHOCTh PEKOMOMHAIMM, M OOECICUYHBaCT
npeiid Hocureneit. [lepeHoc 3apsima oOsraHO 0becrie-
YMBAETCS BKIIOYEHHEM B MaTepuasl CHEeLUabHBIX
MOJIEKYJ, Ha3BaHHBIX '"3apsAAO0TPaHCIOPTHPYIOMINMHU
areHTaMu', Tak 9ToObl HECOMBIC MMH 3apsiAbl MOIJIN
[IEPECKAKUBATh OT OJHOM TPAHCIOPTUPYIOLIEH 4acTU
K JIpyroi.

[Ipumepom dotopedpakruBHoro 3¢dexra B MO-
nuMepax sBlsiercss HaOmojgaemoe B biphenol-A-
diglycidylether pearupoBaHue C HENMWHEHHBIM ONTH-
4yeckuM Xpomodopom 4-nitrol,2-phenyle-nediamine u
NosiBJIeHHEe (OTONMPOBOAMMOCTH TIOCPEACTBOM Iepe-
Hocsimiero aplpku areHta diethylamino-bensaldehyde
diphenylhydrazone [32]. /IBa 3ammcHIBarOIAX KOTe-
PEHTHBIX KpacHBIX ITy4Ka OJUHAKOBBIX MHTCHCHUBHO-
creit 13 Br/cM’, mepekphiBasch B Cpejie, CO3MAIOT pe-
weTKy ¢ nepuogom 1.6 mxM. BHelHee anekTpuyeckoe
noje E, MPUI0KEHO HOPMAJIbHO K MOBEPXHOCTH 00-
pasua, ¥ 3amKch BBHINOJHEHA B HAKIOHEHHOM IreoMer-
pHH, 4TOOBI METh HEHYJIEBOW KOMIOHEHT MPUIIOKEH-
HOT'O HalpaBJIIOLIEro MOS0 BEKTOPY PELIETKH, Kak
MOKa3aHo Ha puc. 6. PerieTky mosBIsUIHCH B pe3yibTa-
TEe IMHAMUYECKHX 3aIlHCeil U CTUPAaHUSL.

MaxkcumanbHas audpakimonHas 3PQPEeKTHBHOCTh
Obuta mosydena npu E, = 120 kB/cM u Obuta paBHa
npu6HsnTensHo 20-107°,

Henuneitnpie ontudyeckue XpoModopbl U TpaHC-
MOPTUPYIOIIKE 3apsA] KOMIIOHEHTBl KOHKYPHPYIOT
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Puc. 6. HaknoneHHasi reoMeTpust Juist SKCIIEPUMEH-
Ta, CMEIIMBAOIIETO J1B€ BOJIHKI (a). 3nech Ey)— mo-
CTOSIHHAsI COCTABJISIIOIIAs] BHEITHETO AJIEKTPUUYECKO-
ro nois u kg — Bekrop pemretku (0)

MeXIy co00ii 1o 3aHMMaeMoMy 00Bemy B (otoped-
PAKTUBHBIX TMOJUMEpax, MOCKOJBKY IS YIIydIIeHHS
XapaKTEePUCTUK 3aIMCHIBAEMBIX PEIIETOK KOHIIEHTpPa-
U KQKIOW W3 OTHX COCTABISIOMIMX JOJDKHA OBITH
KaK MOXHO OoJIbIIe.

UzBecten Takxke QoTOopedpaKTUBHBIN MOTHUMED
¢ IBYX(GYHKIIMOHAIBHBIM KOMIIOHEHTOM, O0ecIeuu-
BaIOIIMM KaK TPaHCHOPTUPOBKY 3apsia, TaK W HENH-
HEIHYI0 ONTHYECKYI0 aKTHBHOCTb, B TO BpeMs Kak
MOJIMMEpPHAs MaTpHUIla paboTalla TOJbKO KaK MHEPTHOE
ces3yromiee 3BeHO [31, 33]. HoBerit ucmonb3yeMerit
marepuan cocrosut u3 [IMMA, ITHBU (1,3-dimethyl-
2,2-tetramethylene-5-nitrobenzimidazoline), ¢ymre-
peHa (Cqp). B ar0it cpene [IMMA siBisieTcs CBSI3yrO-
mmM MatepuanoM, ITHBU — nByxdyHKIMOHANBHAS
npumMeck, a C¢p — OUYBCTBIISIOMINI areHT. BHemHee
anekrpudeckoe mone £y = 40 B/MkM ObutO mpmitoxke-
HO TomepeKk oOpas3la B TEUEHHE OCBEIICHUS ABYMS
3aMKCHIBAIOIINMU KPACHBIMH ITyYKaMHd DPaBHOH WH-
tercuBHOCTH (~1 Br/em?), HCMOJB3Yysl CTaHAAPTHYIO
HaKJOHHYIO T€OMETPHIO, NTOKa3aHHYIO Ha puc. 6. Jlu-
¢pakunonHas 3((QEeKTUBHOCTh YBEIWYMBANIACh MPO-
MTOPITMOHATBHO YETBEPTOM CTENEeHH KOHIIEHTPALUU
IBYX()YHKIIMOHAIBHOTO KOMIIOHEHTa. Ee BenmnumHa
noxoauna ao 7 %.

beumn Takke wmccnemoBaHbl Cpenbl ¢ (POTOMPOBO-
gaammu - nonuMepamu  tuna  PVK (momum-N-
BHHIIIKap0a30i), K KOTOpPhIM mo0aBismuchk  TNF
(2,4,7-TpuHUTPO-9-QATOOPEHOH)  AJS  TOBBIICHHUS
YYBCTBHUTENBHOCTH, JJIEKTPOONTHUYECKHI Xpomodop
(rpymma Momnekys, morjomarmmux ceet), DMNPAA
(2,5-mumetnn-4-p-HuTpoEeHIIT a30-aHU30Md), a TaKKE
ECZ (N-stunkap6azomn) [34]. Ucmonb3ys opueHTanu-
OHHBIN ¢ dexT, Obuta nonydeHa B PVK ¢ anekrpuue-
ckuMm 1osteM 40 B/mMxm mudpakmuonras 3hdexTus-
HocTh 86 % [35].

4.4. ®orTopedpakTUBHBIE Cpelbl, BRINYAKIIHE
JKMJKHEe KPUCTAIBI

Hematnueckue xungkue kpuctamisl (OKK) moryt

HAYYHOE ITPUBOPOCTPOEHMUE, 2006, Tom 16, Ne 2

OBITh YIOOHBIMU (hOTOpPEPPAKTUBHBIMU CpellaMH, T. K.
OHM 00€eCIeUnBalOT 0OJIbIlIee 00BEMHOE JABOHHOE JIy-
YernpeaoMIICHHE, YeM IIOJIMMEp, AONUPOBAaHHBINA IBY-
nperomisitomiuM  xpomodopom [36]. DPIT TpebdyroT
OOJIBIIMX 3JIEKTPUYECKUX TI0JIel, YTOOBI IOIYy4YHUTh
00BEMHBIN BIEKTPOONTHYECKUH 3PdeKT, Torma Kak
i KK HyXHO, 4TOOBI ci1aboe MmoJie CTUMYJIUPOBAIIO
HaTpaBJICHHBIM MEpPeHOC 3apsiia U YyCUIWIO KBaapa-
THUYHBIHN JIEKTPOONITHUCCKUN IPDEKT.

3HAaUNTENBHBI  OpHUEHTAUUMOHHBIN (oTopedpak-
TUBHBIN 3QdekT Obu1 monydeH B Hematuueckux KK
B pe3yJbTaTe IIOCTOSHHOIO [00aBJICHHS KakK 3JIeK-
TPOHHBIX JIOHOPOB, TaK W DJCKTPOHHBIX AKIENTOPOB
[37, 38], koTOpOE MPUBOAMT K Oosee d3PPEeKTUBHOMY
MEXMOJICKYJSIPHOMY Pa3lIeJICHHUIO 3apsijia U yBeJIuye-
HUIO ero o0BeMHOro mnepemenienus. Vcnombp3oBaics
oOpazern; TommuHoM 37 MkM. OOmas UHTEHCHBHOCTH
3aMMCHIBAIOIINX MY4YKOB cocTapisia 100 MBT/CMZ, HO
MaKCUMalTbHas TudpaknuoHHas 3QGEKTUBHOCTD OBI-
na Becero aumb 0.025 %. Pa3pemarorias cniocoOHOCTh
tdhotopedpaktuBHBIX Hematmueckux KK HeBenmnka
[38, 39], u, 9TOOBI OOBEIMHHUTE BBICOKYIO MPOCTpaH-
CTBCHHYIO pa3pemiamlnylo CcrnocodHocTs doTtonpe-
JOMJISIFOLIMX TIOJIMMEPOB U BBICOKOE U3MEHEHHE TI0-
KaszaTess MMpeloMJICHHs, BEI3BAaHHOE MEepeopueHTalN-
et mosekyn KK B anekTpuueckoM Iojie, B KaueCTBE
(doTopedpakTUBHBIX CpeA OBUIM MPEAJIOKCHBI MOJH-
Mepsl, qucneprupoBannbie B KK [40—42].

4.5. @oTonoJanMepu3yIole KOMIO3UIUH

DOoTOMOIMMEPHl  TIPEACTABIIAIOT COO0N KOMITO3H-
MU OPTAaHWYECKUX COENWHEHHH, B KOTOPBIX peannsy-
eTcsi Tporecc (OTOMHUIIMUPOBAHHON TOIUMEpH3a-
AW, TTO3BOJISIONTNH 3alMUCHIBaTh 00bEMHEIE (ha30BHIC
rogorpaMmel. Takue KOMITO3ULIUU SIBISIFOTCSI MHOTO-
o0emaronMMi HEPEeBEPCUBHBIMIA MaTepHualiaMu OJa-
rojaps XOpolleld YyBCTBUTEIHHOCTH, O0OECICUCHUIO
MIPOSIBJICHUSI PAKTUYECKUA B PEATBHOM BPEMEHHU, IIIU-
POKOMY NWHAMHYECKOMY IHAIa30HYy, XOPOIINM OT-
TUYECKUM CBOMCTBAM U OTHOCHUTEIIBHO HU3KON CTOHU-
MOCTH cpensl [43].

®dorononmumepusyromuecs cpeaplt (OIIC) mis 3a-
IMMCH TOJIOTPaMM OOBIYHO COJNEp’KaT MOHOMEPHI WIIN
OJIUTOMEPHI, (POTOMHUIIUUPYIOIIYIO COCTABIISIONIYIO U
HEAaKTHBHYI0 KOMIIOHEHTY, OTHOCHUMYIO K CBSI3YIOIIIE-
My BemiecTBy. Jlpyrue KOMIOHEHTHI TaKKe MOTYT J0-
OaBISITHCS ISl U3MCHEHHSI CBOMCTB CpPEIIbl, TAKUX KaK
BSI3KOCTb. B pesynbrate 00BIYHO (hopMHUpyeETCS Bs3-
Kasi )KHJIKOCTh WJIUM TBEPJAOE TEJO C HU3KOM Temmepa-
TypOH CTEKJIOBaHWS, KOTOPBIE MPHUTOTOBISIOTCS IS
9KCIO3UIIMH MOKPHITEIMH JTUOO TBEPABIMH, JTHOO THO-
KAMH CyOCTpaTaMH WM COIEpXKaTCsl MEXAY ABYMS
MIPO3PAYHBIMU CPEIaMHU.

B 6onpmnacTBe OIIC HMCIONB3YyIOTCS BUHIIIOBBIE
MOHOMEDBI, TAKHE KaK aKpUJIATHBIC U METAaKpPHUIIATHBIE
3¢upbl. DTH MOHOMEpPHI TOJIMMEPU3YIOTCS Yepe3 Me-
XaHU3M CBOOONHBEIX pajuKkajioB. PamukanbHas ¢oTo-
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MOJIMMEpH3aLUsl MpeacTaBisieT co0ol 0coOblli BUA
LICTTHON pEeaKLMK, ONPEIEISIOICHCS COBOKYITHOCTBIO
3JIEMEHTapHbIX peakuuil. [lomuMepuszanus WHUIIAU-
pyercsi, Koraa MOHOMEP KOMOMHHPYETCS C PEaKTUB-
HOW Pa3sHOBUAHOCTBIO paluKalla, IPOU3BOAS IEPBYIO
€MHUIly aKTUBHO PAcTyIllel LEeMu, KoTopas Janblie
pacrer Onaromapsi H00aBICHUIO MOHOMEpa K aKTHB-
HOMY KOHLy menu. llpucoennHenne pagukana K Mo-
JIEKyJle MOHOMEpa NPOUCXOAUT MO JBOWHOW CBSI3U
C= =C. PeakuuoHHas CIIOCOOHOCTh pagUKaia 1Mo oT-
HOIIEHUI0 K MOHOMEpY OIpezenseTcss KOHCTaHTOU
CKOPOCTH MHHUIMMPOBAHU, & cCaMa CKOPOCTh MPOIOp-
LMOHAJbHA KOHLIEHTPALMSAM IEPBUYHBIX PATUKAIOB
¥ MOHOMepa.

B pabote [44] ObIT mpeAnoxkeH Ipyrold MeXaHU3M
MOJIMMEPH3ALIMH MOHOMEPOB, MOJYYUBIINK Ha3BaHUE
CROP-mexann3ma (cationic ring-opening mecha-
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Puc. 7. Mexauusm GpopMupoBaHus
roJIOTPaMMBI B ()OTONOIMMEPHOI
cpene

nism), B KOTOPOM 3allCh OCYIIECTBISETCS 3a CYET
HOHHOW mnonuMmepuzauu. [IlpeumMyniectso Marepua-
71a, paboTaromero Ha TaKOM MeXaHW3Me, — He CIIUIII-
KOM HHU3Kas 4yBCTBUTEIILHOCTH M OOJbIIAS TOJIIMHA
cios (mo 0.5 mm).

lNonorpaduyeckast doronoarMepHas KOMIIO3UIIUS
COJZIEPKUT IO KpaliHEW Mepe JIBe pa3iIudHbIE MOJIEKY-
el i 00pa3oBaHus (HPOTOMHUIMHUPYIOMIEH COCTaB-
JIAIOIICH, KOTopas Oblla Obl UyBCTBUTEIbHA K BUIH-
MO 00JacTH CHeKTpa, OOBIYHO HCIIONB3YEMOTO B TO-
norpaguu. DoTOUyBCTBUTEIBHBIE MOJICKYJBI ITOTJIO-
Iaf0T CBET W B3aWMOJEHCTBYIOT C PaJUKaIbHBIMU
WU KUCIOTHBIMU MoJieKyiaamu [45—47].

doTrononuMepsl 0OBIYHO COCTOST U3 (HOTOUYBCT-
BUTEJIBHON COCTaBISIOLICH, AUCIEPrUPOBaHHON B
Matpuie. B romorpadudeckoll perucTpanuu Ba Ko-
TePEHTHBIX ITyYKa MPOCTPAHCTBEHHO HAKIIABIBAIOTCS
B IIpelenax 3amuchiBaronieit cpeasl. Onruueckasi uH-
TepepeHIMOHHasT KapTHHA WHUIMHPYET KapTHHY
MOJIMMEPHU3ALNH: TTOJTUMEPU3AIIHs BBI3BIBACTCS B Ma-
KCHMyMaX WHTEHCHBHOCTH CBeTa HWHTEp(EpeHIINOH-
HOW KapTHHBI, B TO BpeMsl KaKk HUKaKas MoJIMMepu3a-
U HE TPOUCXOJIUT B HEOCBEIICHHBIX ydacTkax. O0-
Pa3yIOMIMKACS TPaJUeHT KOHIEHTPAIMKU BeAeT K Aud-
(hy3un HEIOTUMEPU30BAHHOW COCTABIAIONICH, CO3/1a-
Basi MOZYJISAIIMIO TTOKa3aTels MpeoMiIeHus (puc. 7).

HoBelit TN poTomONMMEpa, NpenioKeHHbIH B pa-
oote [48], cocTOWT W3 ABYX HE3aBUCHMO ITOJIMMEPH-
3yEeMBIX ¥ COBMECTHMBIX XUMHUYECKHUX CHCTEM: U3
c1abo0 TPETOMIISIONICH MATPHUITBI OCHOBBI M BBICOKO
MIPETIOMIISTIONIETO  (DOTOTIOIMMEPHU3YIOIIETOCs MOHO-
Mepa. Matpuiia npeyioKeHHOH cpeasl chopMupoBa-
Ha TIOTUMEpH3aIuell Ha MecTe, 4TOOBl 00eCIeunTh
CBSI3aHHYIO CETh IMOJIMMEPOB B IPUCYTCTBUU (OTOMO-
JUMEPU3YEMOTO MOHOMEpa, KOTOPBIH OCTaeTrcs He-
pPacTBOPEHHBIM U HEPEATUPYIOIIHM.

Bonbmmoit mukn paboT ObLT MOCBSIIEH HCCIeq0Ba-
HUIO W CO3JIaHUI0 OMHAPHBIX KOMIIO3HIIUK B COCTaBe
(hoTOMOMMMEPU3YIOMMXCS KOMIIO3UITNH, 3aBEepIIUB-
mMiica Co3laHueM Habopa 3amUCHIBAIONINX O0BEM-
HBIX Cpell, MPUTOAHBIX JUISI UCIOJB30BaHUS B TOJO-
rpadudeckoii mamsartu [43, 49, 50].

4.6. ®oToaapecyeMble MOJTUMEPLI

Eme oauH xnacc GbICTpOpa3BUBAIOLIUXCS OpraHU-
YECKHX MAaTE€pPHajoOB COCTaBISIOT (POTOAApECyeMble
nonumepbl (DAIT) [51]. Tak gacTo Ha3BIBAIOT MONH-
MEPHI C a30KPacUTEISIMU B KadecTBE (DOTOIPUEMHOTO
anementa. GAIl BrmoyaroT XpoModopsl a3oKpacute-
JIel, KOTOpbIC SIBJISIOTCS ONTUYECKU CHUIIBHO aHM30-
TPOIHBIMHU, U 3Ta aHU30TPOMNHUS MOJBEPraeTcs OMNTH-
YeCKH WHIYLUPOBAaHHON mnepeopueHtanuu. Ocselie-
HHUE BBI3BIBACT 3HAUMTEIHLHOE M3MECHEHHE I1OKa3aTes
MIpEeJIOMJICHHSI B pe3yjbTare AEWCTBHSA BYIydernpe-
JIOMJICHUSI, BBI3BAHHOTO MIPOLIECCOM IIEPEOPHEHTALINH.
Crabunuzanust 7TOro U3MEHEHHSI MOXET OBITh MPOU3-
BEICHA BKIIIOYEHHEM XPOMO(OpPOB B MATpUILy IOJIH-
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MCPOB, COACPIKAIMIUX KOMIIOHCHTHI JXUAKUX KPUCTAJI-
JI0B. BBICOKOEC M3MEHEHHE IOKa3aTels MMPEIIOMJICHUA,
pe€alIM3yeMoO€ TaKHMM MCXaHHU3MOM, ITI03BOJIACT ITOU
3aMUChIBAIONICH cpeac OBITh NMOTCHUHUAJIbHO TIIPUTOO-
HOMW 1T BBICOKOM ITIOTHOCTH XpaHC€HUA OAaHHBIX W,
BO3MOXKHO, OBITH peBepCHBHOfI, TMO3BOJIsIA TI€pE3aIun-
CbIBaTh JaHHBIC.
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VOLUME RECORDING MEDIA IN DATA STORAGE
AND TRANSMISSION HOLOGRAPHIC DEVICES

B. S. Gurevich, S. B. Gurevichl, A. M. Peckus’

Scientific Instruments Co, Saint-Petersburg, Russia
"AF. Ioffe Physical-Technical Institute, RAS, Saint-Petersburg, Russia
*Institute of Physics, Vilnius, Lithuania

The holographic recording is compared with the conventional photographic recording and different holo-
graphic media are classified. The recording mechanisms of various volume holographic recording media are
analyzed. These volume holographic media include photorefractive crystals, photopolymers including dichro-
mated gelatin, photorefractive media composed of liquid crystals, as well as different photopolymerizing com-
positions.
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