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OnTnyeckoe OI'paHHYCHHUE U MIPOCBCTJICHUC B CYCIICH3NH
YIJIEPOAHBIX HAHOYACTHII C JIyKOBl/I‘lHOﬁ CprKTypOﬁ

I''M.Muxees, B.J1.Ky3unenos, /I.JI.byaaros, T.H.Morunesa, C.1.MoceenkoB, A.B.Umenko

Hccaedosano e3aumooeticmsue HAHOCEKYHOHbIX AA3ePHBIX UMNYAbcos (A = 1064 um) ¢ cycnensueii 6 N,N-Oumemuagopmamu-
oe (AM®) yeaepoonsix nanouacmuy ¢ aykosuuroii cmpykmypoti (YJIC), noayuennvix u3 63pbl@HblX HAHOAAMA308 MEMOOOM
eblcOKOMeMnepamypHo2o omcuea 6 eaxyyme. Ioxazano, umo npu eo3oeiicmeuu Ha cycnensuu YJIC uzayuenus ¢ Hu3Koi
HAOMHOCIbIO MOWHOCINU HAOAI00AEeMCSA e20 ONMUYecKoe 02panudenue. Yegeauuenue niomHocmu MOWHOCMU U3AYUEHUS NPU-
600UM K NPOCEemMAeHUIO CYCheH3Uil 8 6uoumoti u 0.auxncreti MK obaacmsax onmuyeckozo cnekmpa.

K.aroueesvle caosa: onmuueckoe oepaHuyveHue, onmudecKkoe npoceem.aenue, CycneH3uu, y.?ﬂepOdele‘ HAaHoudacmuywl ¢ /lyK()Hu’-lHOZZ

CMpYKmMypoii, Aazeproe usiyueHue.

1. BBexenne

WccnenoBanne B3anMOIEUCTBUS JTA3€PHOTO U3ITYUYCHUS C
CYCIIEH3USIMH PA3JIMYHBIX YTJIEPOIHBIX HAHOYACTHIL B JKUJI-
KOCTSIX TPEACTaBJISIET MHTEPEC C TOUYKH 3PEHUS CO3JIaHUs
3¢ GEKTUBHBIX OTpaHUYMTESNIEH MOIIHOCTH JIA3EPHOTO U3JIY-
YeHMsI, IPEHA3HAUYEHHBIX ISl 3aIUUTHI CBETOYYBCTBHUTEIb-
HBIX CEHCOPOB U TJ1a3 YEJIOBEKA OT ONTUYECKOT'O TOBPEX/Ie-
Hus [1—5]. UMeeTcst TOCTATOYHO OOJIBIIIOE YMCIIO TMyOJInKa-
U, MOCBSIIIEHHBIX pa3pabOTKe ONTHIECKUX OT PAHHIHTETICH
Ha 0a3se yrjepo HbIX HAHOTPYOOK (M., Hatp., 0030p [6]), pa-
GoTarolmux B LIMPOKOM CHEKTPAaIbHOM Auana3one. B otim-
4ie OT PacTBOPOB (QYJUIEPEHOB [7], CYCIIEH3UH YIJIEPOJIHBIX
HAHOYACTHII ¢ JIyKOBHYHOU cTpykTypoit (VJIC), OCHOBHBIM
9JIEMEHTOM KOTODBIX SIBJISIIOTCS BJIOKEHHBIE IPYr B Apyra
3aMKHYTBIE (YJUIEPEHONOI0O0HBIE 000JIOUKH, B BOJEC UMEIOT
LIMPOKYIO TOJIOCY TorjomieHus [8]. To Takxke aenaer cyc-
MIEH3UH TPUBJICKATEIbHBIMY JIJIS1 CO3/IaHUS ONTHYECKUX OT-
paHuYNUTeN e, UMEIOIIUX IIUPOKUNA CIEeKTPATbHBIN auamna-
30H. OIHAKO, KaK U3BECTHO, Takue BoaHbIe cycreH3un Y JIC
HEIOCTATOYHO CTAOWIBHBI. MeXay TeM HAIH OIBITHI TMO-
kazasu, yto cycnensuu YJIC B N,N-mumertmindopmamune
(AM®) nocratoyHo crtabuibHbl. [loaTomMy mpencraBisieT
WHTEpEC UCCieJOBaHuEe OCOOCHHOCTEH B3aUMOICUCTBHS Jia-
3epHOTO M3JIYYEHUsI C MOJOOHBIMH CYCIICH3USIMHU, YTO H SIB-
JISIETCSI IEJTbEO TAHHOM pabOTHI.

2. Texnnka 3KcnepuMeHTa

O06pa3ipl u3 YJIC O0bLIH MOJTY4YEHBI OTKUTOM B3PBIBHBIX
HanoanMa3zoB (HA) B Bakyyme nipu temmepatype 1800 K [9].

I'.M.Mnuxees, /I.JI.Byaaros, T.H.MoruaeBa. IHCTUTYT pUKJIaTHON Me-
xanuku YpO PAH, Poccust, 426067 kesck, yii. T.bapam3uHnoi, 34;
e-mail: mikheev@udman.ru

B.J1.Ky3nenoB, C.M.MoceenxkoB, A.B.Mmenko. MucTUTYT KaTajamsa
mM. I.'K.bopeckoBa CO PAH, Poccus, 630090 HoBocubupck, mpoc.
Axan. JIaBpeHTbeBa, 5

IMocrynuna B pegakuumto 25 mapta 2008 1., mocne fopadbotku — 10 urosis
2008 T.

Mcxoauble HAHOYACTUIIBI AJIMa30B UMEJIU CPeIHU pasMep
~4.5 HM 1 ObLIM 00BEIMHEHBI B arperaThbl pazmepom 100—
200 um. ITpu orxure HA xaxmasi ero HaHoYacTuna rpadu-
tu3upyercsa u npespamaercs B YJIC. [lpu sTom Hannume
CBsI3eil MEeX /Ty UCXOTHBIME yacTuiiaMu HA npusoaut x dhop-
MHPOBAHUIO 3aMKHYTBIX UCKPHUBJIEHHBIX I'pa)eHOBBIX 000-
JIOUEK, CBS3BIBAIOIINX HECKOJIbKO YJIC B 6oJiee KpyIHbIE ar-
JIOMepaThl ¢ pa3Mepamu, MPUOIU3UTEITEHO COOTBETCTBYIO-
IIIMH pa3MepaM UCXOTHBIX arperatoB HA.

IMopomku u3 YJIC nmucrneprupoBaMCh MTOCPEICTBOM
yabTpa3BykoBoro BospaeiictBus B JIM®. Oxa3zanock, 4To
cycnien3uu ¢ koHneHTpanueit YJIC 1 mr Ha 1 M1 cTaOUIIbHBI
(HabOro/1aeTCsl JIMIIL HE3HAYUTEIIbHBIA OCaJ 0K O TMpOIIe-
cTBUU 9 MecsmeB mociie uX mpurotosieHus). [lo maHHBIM
(HOTOH-KOPPEISIIMOHHON crieKTpockonnu (mpubop Nicomp
380 ZLS, PSS) arnomepatsl YJIC umenu cpenuuii pazmep
~ 170 M.

Ha puc.l mpuBeneHbl 3J1€KTPOHHO-MHUKPOCKOIIMYECKUE
n300paxkeHus ucciieqoBanHoro oopasna YJIC, nmojayueHHbIe
C HCIOJIb30BAHMEM IIPOCBeYnBaromero mukpockona JEM
4000EX c¢ paspemenuem 0.18 M. OOpasmsl s MUKPO-
CKOTIMYECKUX HCCJIETOBAHUIN OBLIN MPUTOTOBJICHBI YJIbTpa-
3BYKOBBIM paciblIeHHeM cycrieH3un nopoika YJIC Ha men-
HYIO CETKY ¢ nepdOopHpOBaHHBIM clloeM aMop(dHOro yrie-
poxa.

IlepBoHAYALHOI IEJTBIO IKCIEPHIMEHTOB SIBISIIIOCH HC-
cJIeToBaHNE ONTHUYECKOTo OTpaHmueHus. st 3TOro mpume-
HSJIACh CTaHJApTHAsl METOAMKA z-ckaHupoBaHus [10] ¢ ot-
KpbITOU uadparmoii [11] u ucrioIp30BaHUEM U3ITyUCHUS OJ1-
HOoMoOmoBoro YAG : Nd3+-nmazepa (4 = 1064 HM) ¢ maccus-
HOH MoAyIsiHeil TOOPOTHOCTH U IITUTEILHOCTBHIO UMITYJIb-
coB m3nyueHus: 20 Hc [12]. Ilpu sTOM KBapueBasi KroBeTa
TOJIIIMHON 1 MM C HMccie1yeMoit cycrieH3neil CkaHnpoBajlach
BJIOJIb ONITHYECKOH OCH BOJIM3U PoKyca COOUpAFOIIEH JINH3BI
¢ (pokycHbM paccrosiHreM 100 MM. DHepruu Ja3epHbIX UM-
MyJIbCOB HA BXOJIE (&jn) M HA BBIXOJC (&oy¢) M3MEPUTEIBHON
CXEMBI, COCTOSIIIEN W3 COOMpAroIIell JTUH3BI U ONMTHYECKOM
KIOBETBI, U3MEPSUTUCh C MOMOIIBIO aBTOMATU3UPOBAHHON
MHOT'OKaHAJbHOM CUCTEMBI PETHCTPAIUH JIA3EPHBIX UMITYJIb-
coB [13]. DTO MO3BOJISIO PACCUUTHIBATH KO DUIIUEHT TIPO-
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Puc.1. D1exTpOHHO-MHUKPOCKOIMYECKHE N300 paXkeHus ueciienoBanHoro oopasna u3 YJIC. TemHble KOHTPACTHBIE JIMHAM COOTBETCTBYIOT MPOSKIMSIM
rpa)eHOBBIX 000JI0UEK, OPHEHTUPOBAHHBIX MEPIICHIUKYISIPHO MJIOCKOCTH H300paKeHHS.

MYCKAHMS T = &out/&in KIOBETBI C MCCIEAYEMOMN CycrieH3uei
TIPH PA3HBIX PACCTOSIHUSIX Z OT KFOBETBI JI0 TIEPETSHKKH ITy4YKa
(z = 0), bopmupyemoii cobuparoineii TnH30#t. JIazepHbIe M-
MyJIbChI TEHEPUPOBAJIUCH C YACTOTOM moBTOpenus 1 I'.

3. DKcnepuMeHTAJIbHbIE Pe3yJIbTaThl

OXuaanochk, 4TO U3-32 ONTHYECKOT O OT'PAHUUCHHS IKCIIe-
PUMEHTAJIbHBIC KPUBBIC T(z) IIPH JTIFOOBIX 3HAUYCHUSIX &, BOIJIH-
3M MEPETSDKKU MydKa JOJDKHBI UMETh MUHUMYMBI. OJTHAKO
9KCIEPUMEHTHI MOKA3aJH, YTO B MCCIEAYEMBIX CYCIICH3USIX
HabmromaeTcst 3QGeKT ONTHIECKOTO MPOCBETIICHUS, TP KO-
TOPOM MOCJIE ONPEJEJIEHHOIO 4YUCJIA JIA3€PHBIX BCIBIIIEK
N = N¢; 0071aCTh CYCIIEH3MH, B3aUMOACHUCTBYIOIIAS C JIa3ep-
HBIM U3JIyYeHHEM, CTAHOBUTCSI IPAKTUYECKU IIPO3PAYHOi, O
yeM CBUAETEJIbCTBYET KpUBasl, MpeACTaBlIeHHas Ha puc.2,a. B
XOJIe 9KCIEPHUMEHTOB ObLIO YCTAHOBJIEHO, UYTO N¢r 3aBHCUT
OT 3HEPTUU MMITYJIbCA &, JIA3EPHOTO U3JIyYEeHHUs HA BXOJE B
ONTHYECKYIO KIOBETY U paccTOsiHUA z. 17151 mpuMepa Ha puc.2
TOKa3aHbl 3aBUCUMOCTH T(/N ), IOJIy4eHHbIE TPU OIHOI U TOM
Ke dHepruu ¢ = 0.5 Mk, HO IpU pa3HBIX 3HAYECHUSX Z.
Bunno, 4To Bmanmm OT mMEpeTSDKKHM Mydyka, mpu z = 23 MM
(puc.2,6), x02hHUIMEHT TPOMYCKAHMSI CYCHEH3MU COCTaB-
JsieT ~65 % U ocTaeTcsl MOCTOSHHBIM B IIPOIIECCE MHOTO-
KpaTHOTO BO3/ICHCTBHUS JIA3ePHBIMU UMITyJIbcaMH. B ciydae
Ke, KOrJla KIOBeTa ¢ HcCielyeMoll cycmeHsuell pacrosia-
raeTcsi B Touke z = 0, J1a3epHble UMIYJIbCHI, IOMAIAIOIINE B
KIOBETY MEPBBIMH, HCIBITHIBAIOT ONTHYECKOE OTpaHUYCHHE,
T. €. IPOXOJST Yepe3 CJIOH cycneH3nu ¢ motepeit 6osee 80 %
sHepruu (puc.2,q). C yBeJIMYeHUEM YHciia BCIbIek N Kodd-
(UIUEHT IPOIyCKaHMs T BOo3pacTaeT Tak, 4To mpu N > 80
ONTHYECKOE OIPaHUYEHIE CMEHSIETCS MPOCBETICHUEM U CyC-
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Puc.2. 3aBucumoctu kosdduimenta npomnyckanus t cycrnensueit YJIC B
AM® ot N st z = 0 (@) u 23 MM (6) ipu (PUKCUPOBAHHOM SHEPTHHU JIa-
3epHOro uMmyJbca &, = 0.5 Mk (KkBapieBas KHOBETa TOJIIMHON 1 MM).
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Puc.3. M3o0paxeHne yqacTka MPOCBETICHHOMN CYCIICH3HN:

I — nccnenyeMast cycrieH3usi; 2 — 00J1acTb B3aUMOJEHCTBUS C(HOKYCHPO-
BAHHOTO ITyYKa C CycleH3Meil (Ily4ok j1a3epa ObLI HAaIlpaBJieH IepHIeH/II-
KYJIIPHO TIJIOCKOCTH PUCYHKA); 3, 4 — IPOCBETJICHHBIC YaCTU CYCHEH3HH,
PacIpoCTPaHsIOLIMECS] BBEPX MOJ1 IeUCTBUEM TEIIOBOI KOHBEKIHH.

TIEH3US B 30HE JIA3€PHOT'0 BO3AEHCTBHS CTAHOBUTCS IPAKTH-
yecku npo3payHoit. Takum o6pa3om, 1azepHoe BO3AeHCTBHE
Ha OJTHY U TY e 00JIacTh BHYTPH KIOBETHI C UCCIIEYEeMOT Cy-
CHEH3Mel MPUBOAUT K MOYTU MOJHOMY MPOCBETJIEHHUIO MO-
riomaroiiei cycrnensuu. I[lpumeuartenpbHo, 4YTO Ha puc.2,a
HAOJIOTAFOTCS YYACTKH CIIyYaHHOTO «IIPOBAJILHOT0» YMEHb-
IIEHUs T, KOTOPBIE MOCJIE HECKOJIBKUX BCIIBIIIEK CHOBA CMe-
HSIFOTCS] YYaCTKAMH POCTA T.

Ha puc.3 nmokazano n3o0paxeHue MpoCcBETICHHOIO yva-
CTKa cyclieH3uu, o0pa3oBasiierocs mnocjie Bosaenctsus 900
Benbiiiek. dotorpadust 6bpLIa MOJTyueHa ¢ TOMOIIBIO (poTo-
kamepsl Canon EOS 20D ¢ 00beKTUBOM 111 MAaKPOCHEMKH
(EFS60mm /2.8 Macro USM). BeL10 00HApYXEHO, 4TO IPO-
CBETJICHHAS YaCTh CYCIEH3WMHU, BOSHUKAIOIAsI B TOYKE €€ B3a-
UMOJICHCTBUS C JJAa3epHBIM U3JIyueHueM (00Jactsb 2), 3a cueT
TEIJIOBOW KOHBEKIIMU C OUYEHb MaJICHbKOU CKOPOCThIO (2.2 X
10~3 MM/c) TOTHUMAETCS BBEPX U B ONPE/ICIICHHBIA MOMEHT
BpeMeHr puHuMaeT GopMy rpuda. Takum obpaszom, mpo-
CBETJICHHASl YaCTh CYCIICH3WU SIBJISIETCSl CTAOMIbLHOU (ppak-
IUEH, ¥ TO3TOMY TaKO€ ONTUYECKOE MIPOCBETIICHHUE CYLIECT-
BEHHO OTJIMYAETCS OT KPATKOBPEMEHHOI'O MPOCBETIICHHS
cpefbl, BO3MOXKHOT0, HATIPUMED, B HAHOKPUCTAJIIATAX KPEM-
HUSs1, TOMEUIeHHBIX B TymnepuH [10], wm xe B dynepenoco-
JieprKallei cpejie mpy mocie10BaTeIbHOM BO3IEUCTBUU JIBYX
JIa3epHBIX UMIYJIBCOB [14]. HeoOxommmo 1o6aBUTE, YTO yBe-
JmyeHue o0beMa MPOCBETICHHON KUAKOCTU IPOUCXOIUT 32
CYET HEMPEPHIBHOT'O MOCTYIUICHHS B 30HY B3auUMOoieiicTBUs 2
HOBOI mopuuu cycren3uu. [IpumedaTesbHO, 9YTO HA OMpee-
JICHHOH BBICOTE TPOCBETJIEHHAS YaCTh CYCIIEH3UU HAYMHAET
pacron3aTbcst BO Bce CTOPOHBI, B TOM YHCJIe U BHU3. B co-
OTBETCTBUM C BBINIECKA3aHHBIM CIIyYalHbIE «IIPOBATHHBIC»
YMEHBIICHUS T, TOKa3aHHbIE HA PHC.2,d, MOXHO OOBICHUTH
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Puc.4. DkcriepuMeHTaIbHBIE PE3yJIbTAThI Z-CKAHUPOBAHUSI UCCIIEAYEMOi
CYCIICH3HH, TOJIyYeHHbIE P (POKYCHPOBKE U3JIyUCHHS HA JJIMHE BOJIHBI
1064 M H301 ¢ poKycHBIM paccTostHEeM 100 MM 11pH &, = 90 (@) u 30
MKJIX (0).

HEPaBHOMEPHBIM MOCTYIUICHUEM HENPOCBETJICHHON 4YacTu
CYCIIEH3UH B 30HY B3aMMOACHCTBHS JA3EPHOTO M3JIYICHHUS C
JKUIKOCTBIO.

Ipwu ucciaeoBaHNK ONTHYECKOTO OTPAHUYCHUS TSl TIpe-
JIOTBpAIICHUS BIUSHUS dPQPeKTa ONMTUYECKOrO MPOCBETJIC-
HUS 9KCIIEPUMEHTHI TPOBOIUIIMCH IPH SHEPTUSX UMITYJIHCOB
nazepa metee 0.1 m/Ix, a pe3yJIbTaThl U3SMEPEHUN YCPETHSI-
JIUCh He OOoJiee YeM IO 5 BCIIBIIIKAM, 3aTeM CYCIICH3USI Tepe-
MemmBaiack. Ha puc.4 npuBeeHbl pe3yJIbTaThl z-CKAHUPO-
BaHUsl, MOJIyYCHHBIC JJIsI IBYX 3HAYCHUH &j. 3AMETHM, UYTO
IJIOTHOCTb MOIIIHOCTH JIA3€PHOT0 U3JIyYeHUs Ha IIMHE BOJI-
Hbl 1064 HM B1as OT oKyca COOUpPAFOIIEH JIMH3BI COCTABH-
na 0.04 MBt/cM?, a B mepeTsbkke myuka (z = 0) — 19 MBt/cm?.
W3 puc.4,6 BUIHO, YTO B 00JIACTH MEPETSDKKU MYyYKa MPOUC-
XOJIUT YMEHbINIEHHE KOI(PPHUIUEHTa MPOIMYCKAHUSI CYCIICH-
3un B 1.5 pasza. Takum oOpaszom, cycnensuu YJIC B IM®D,
KaK M X BOJIHBIC CyclieH31H [§], 00,1aaF0T CBOMCTBOM OIITH-
YECKOr'0 OTPaHUYEHHSI MOITHOCTH JIA3€PHOTO M3JIYUCHHUS.

IIpencraBisieT HHTEpeC BBISICHEHAE MEXaHU3Ma OTITHYEC-
Koro npoceTJieHns. OHUM U3 CIOCOOOB PEIeHus ITOU 3a-
JTaYd SIBJISIETCST IPOBEJICHUE CPABHUTEJILHBIX HCCIICAOBAHUIA
CHEKTPOB OINTHUYECKON IJIOTHOCTU HCXOIHOW CyCHEH3MU U
00pa30BaBLINXCS] MPOIYKTOB CYCIIEH3UM IOCIe MHOTOKPAT-
HOTO JIa3€pPHOTO BO3AeHCTBUS. i1 9TOTr0 NCXOMHASI CYCTIeH-
3Wsl, HAXOJSIIASCS B ONTHYECKON KIOBETE, MOABEprajach
BO3JICHCTBHIO C(HOKYCHPOBAHHOTO JIA3EPHOTO U3JIyYCHUS B
TEUYCHUE HECKOJIbKMX CYTOK MPHU MOCTOSHHOM TMepeMeEIlInBa-
HUM IPOAYKTOB B3auMOAeHcTBHS. CIIeKTpbI MOTJIOLIEHUS I10-
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Puc.5. 3aBucuMocTH ONTHYECKOU INTOTHOCTH D ncxoaHOi (/) 1 0O6paboTanHOI Ta3epHbIM n3inydeHueM (2) cycnensuit VJIC 8 IM® oT JIMHEI BOJIHEI A

(kBapieBas KrFOBeTa TOJIIUHON 2.09 MM).

JIydEHHBIX CYCHEH3MH HCCIIeOBAJIUCH C IMOMOIIBIO CKaHU-
pyroiero asyxiyueBoro Y@ cnektpomerpa Lambda 650
(xomnanust PerkinElmer). ITpu 3TOM B kKauecTBe ONOPHOI KFO-
BETHI KCIOJIb30BAJIACh KBAPIIEBAs KFOBETA TOJIIMHOM 2.09 MM,
3anoJyiHeHHas1 [JIM®, a u3MepuTesbHbIe KIOBETHI IMETIH TY XKE
TOJILIKHY.

Ha puc.5 noka3ansl 3aBUCUIMOCTH ONTUYECKOM MIOTHO-
cti D OT JUTMHBI BOJIHBI A Il UICXOAHOU (kKpuBast /) U 00-
paboTaHHOI (KpuBas 2) Ja3epHBIM H3JIYUYCHHEM CYCHECH3H.
Crenyer OTMETUTb, YTO IOJIOCA CUJIBHOTO IOTJIOIIEHUS
AM® nabmromaercss npu A < 260 HM. IlpumeuartenbHOU
OCOOEHHOCTBIO ITHX 3aBUCUMOCTEH SIBJISETCSI TO, YTO OHHU
AMEIOT HECKOJIBKO TOYEK B3aMMHOTo mepeceyenusi. Hanbo-
Jiee 3HaYMMasl U3 HUX — TOYKA MepeceueHns Ha JIJINHE BOJHBI
Ao = 414 am. BuntHo, 4TO KpuBasi / pacnoJioxkeHa BbIIIe KpH-
BOH 2 IpU A > ¢ U JIEKUT B OCHOBHOM HMXKeE ee IIPpHU A < Ay.
DTO 03HAYaeT, YTO Ja3epHOE BO3JAECUCTBUE HA CYCIEH3UIO
VIJIC B IM® npuBouT K 00pa30BaHUIO CyCIIeH3UH, OoJiee
Mpo3pavHoil B BuauMOi u ommkHet K obactsix cekTpa.
B 10 e Bpemst oOpa3zoBaBIasicst Gpaxims CyCIeH3UU CHITb-
Hee MOTJIONIAET CBET B chuHe-(huojieToBoil u Y® obactsx
cnektpa. Takum obpazom, nmox JeicTBueM chokycupoBaH-
HOT'O JIa3€pHOI'0 M3JIYYEHHs HCcenyeMasi CYCIeH3Usl Impo-
cBetTJisiercs B BuauMon u OymxkHeir MK oGmactsax cnektpa,
YTO HAXOIUTCS B COTJIACHHU C MPEICTABICHHBIMH BBIIIE pe-
3yJbTaTaMu uccienoBanuil (cm. puc.2,a u 3). Ipyroit Bax-
HOU OCOOCHHOCTBIO TIOJIYUYEHHBIX 3aBUCHMOCTEH SIBIISETCS
TO, YTO UX aOCOJIIOTHBIE MAaKCUMYMBI NPAKTHYECKH COBIIA-
JTAIOT 1O BEJIMYMHE, HO CMEIIEHbl OTHOCUTEJILHO APYT Apyra
Ha 2 HM (CM. BcTaBKy Ha puc.5). Kpome Toro, mojoca mo-
TJIOIIEHUS UCCIIeTyeMOH CyCIIeH3UU B AWAINAa30He IJINH BOJIH
245—252 HM moclie JIa3epHOr0 BO3ACUCTBHS 3aMETHO CMe-
11aeTCs B KOPOTKOBOJIHOBYIO OOJIACTh U CTAHOBUTCS OoJiee
mpokoi. Bee aT0 moka3bIBaeT, 4To MO ACUCTBUEM Jla3ep-
4 KsaHmosas anekmpoHuka, m.39, Ne 4

Horo u3tyuenus cycrnensust YJIC B IM® cyiecTBeHHO U3-
MEHSIET CBOU ONTUYECKHE CBOMCTBA.

4. O0cyxaeHue pe3y/JbTaTOB

MOXHO IPEANOI0KUTD, YTO B [TOJIE MOLIHOIO JIA3EPHOT O
W3JIyYEHUS IPOUCXOIUT JIOKAJIbHBIM HATPEB CYCIIEH3UH U He-
KOTOpasi 4acTh YIJIePOOHBIX HAHOYACTHUI] BBIMAJaeT B Oca-
nok. OHAKO B DKCIEpUMEHTAX BBINAICHHsI OcaIka He Ha-
osrromanock (eM. puc.3). Kpome Toro, BellaieHue ocaaka He
JIOJDKHO TIPUBOJWTHL K YBEJIMYCHUIO TIOTJIONICHUS B CHHEH
00J1aCTH M YMEHBIIICHUIO €r0 B KPAaCHOW 00JIacTH CrekTpa
(puc.5). Bo3MOXHO, 4TO B MOJIE MOILIHOTO JIA3ePHOTO U3JTy-
YEHHSI IPOUCXOTUT U3MeIIbUCHNE YT IIePOTHBIX 00pa30BAHHIA.
O4eBUIHO, YTO 9TO MOXET MPUBECTU K 3aMETHOMY H3MEHe-
HUIO CIIEKTpa MOTJIOIICHUSI, HATIPUMED K MPOCBETJICHUIO CY-
cnien3uu B BuauMoi u 6mwkueit MK obmactsix.

Taxoke HeJIb351 HCKIJIFOYUTH CTUMYJIMPOBAHHBIE JIA3EPHBIM
M3JIyYeHUEM XUMUYECKHE Peakluu, TPUBOIAIINE K 00pa3o-
BaHUIO MMPOAYKTOB, UMEIOIINX MHBIE ONTHYECKUE CBOHCTBA. B
YaCTHOCTH, BO3JIEHCTBHE JIA3EPHOTO U3JIyYEHUS] MOXKET BbI-
3bIBATh JIOKAJbHBINA pasorpeB yactuy YJIC u ctumyaupo-
BaTb XUMHUECKHe peakiuu B3aumoeiicteust YJIC ¢ IM®,
HanmpuMep ruapupoBanue nosepxaoctu YJIC, kak 3To Ha-
oronaochk ipu obsyuenun ¢yepena Cgy (0OpasoBaHme
neruapo- u terparuapodyiepenos Cgg [15]). Takue peak-
[IUF MOTYT HMPHUBOUTHL K (DYHKIIMOHAIM3AIMHA TTOBEPXHOCTH
rpadeHOBBIX 000JI04eK C 0O0pa30BAHUEM 3AMEIIICHHBIX MTOJIH-
apoMaTHyeckux GparMeHToB U, KaK CJIEACTBHE, K YMEHbIIIe-
HUIO UX TPOBOANMOCTH. Y MEHBIIICHUE TIPOBOAUMOCTH 00b-
sicHsieT mpocsetsienue cycnensun YJIC B IM® B Bumumom
Jmamna3oHe, a 00pa3oBaHue (PYHKIMOHATM3UPOBAHHBIX apO-
MAaTHYECKHX (PPArMEHTOB — MOBBIIIEHHUE MOTJIONICHUSI B 00-
nmactu 300—-400 Hm.
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5. 3akarouenue

Taxkum oOpa3om, B JaHHOH paboTe MOKa3aHO, YTO MO
JIECTBHEM MOIIHOTO MUMITYJBECHOTO JIA3€PHOTO M3JIyYECHUS
HAHOCEKYH/THOW MJIMTEILHOCTH Ha IMHE BOJHBI 1064 HM
cnexTp noryouenus cycnensun YJIC B IM® cymiecTBeHHO
u3Mensercs. [1pu 3ToM cycrieH3usi CTaHOBUTCS IPO3pAYHON
B JJIMHHOBOJIHOBON 00JIACTH M CHJIbHEE IOIJIOLIACT B CUHE-
(uoneToBOM 00JIACTH CIIEKTPA.

ABTOpBI BBIPQXAIOT HCKPEHHIOIO TMPHU3HATEIHLHOCTD
B.B.AkceHOBOI 3a MOMOIIb, OKA3aHHYIO MPHU BBITOJTHCHUN
CIIEKTPOMETPHUYECKUX U3MEPEHUH.

PaboTa BhImoJHSIACK B pAMKaX UHTETPAIIMOHHOTO MPO-
exta YpO PAH u CO PAH, yacTuuHo nojjiepxkaHa rpaHTOM
MunucrepcTBa obpa3oBanuss u Hayku PHIT.2.1.1.1604, a
taxxke rpaaTamu INTAS (06-1000013-9225) u NATO (SfP-
981051).
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