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C nomombi0 MeToma (IyOpeCLieHTHON CIEKTPOCKONHMHM ¢ MNpPUMeHeHHeM JIIOMUHec-
LEHTHBIX MOJIEKYJSIPHBIX 30H/IOB OIPEAEJEHbI XapaKTepHbIE TeMIepaTypHble WHTEPBAJIbI,
B KOTOPBIX NPOMCXOLHUT MPOLECC CTEKJIOBaHHMs moBepxHoctHoro cios IIC ¢ pasnuuHoin
MoOJIeKyasipHOU Maccoil. OOGHapyIKeHO, UTO IJIs BCeX HCCIEeJOBAHHBIX MOJIEKYISIPHBIX Macc
TEeMIEepaTypa CTEKJIOBaHUs NOBEPXHOCTHOro ciaosi IIC 3HAYUMTENHHO MOHMIKEHA MO CPaBHe-
HUIO C 00beMHBIMHM 3HaueHusiMu. Pe3ynbrarsl paGoThl XOPOWO COrJIACYIOTCS C JAHHBIMH,

NMoJYY€eHHbBIMU paHee HE3aBUCUMBbIM ME€TOIO0M.

Beenenue

M3yuennio pesakcallMOHHBIX MPOLECCOB U, B UaCT-
HOCTH, TIpOllecca CTEKJOBAHHUSI B MOBEPXHOCTHBIX CJIO-
SIX BBICOKOMOJIEKYJ/ISIPHBIX COEIMHEeHHH, B HacTosillee
BpeMsi yZeJsieTCsl NPUCTAJbHOE BHUMAaHHE, TOCKOJBKY
CTPYKTYypa M (pU3HUECKOe COCTOsSIHWE HMEHHO MOBepX-
HOCTHBIX CJIOEB OIpeNeNsioT aAre3MoHHble U (PPHK-
IMOHHBIE CBOKCTBA MOJUMEPOB, UX GMOCOBMECTHMOCTD
u T. 1. Kpome Toro, B mocnenHee Bpemsi Bce GOJBIIYIO
aKTyaJIbHOCTb [Jis1 LieJIed ONTO3JEeKTPOHUKH U KaTaJsu-
3a npuobpeTaeT CO3/@aHHe KOMIO3ULHOHHBIX MaTepHa-
JIOB, B KOTOPBIX YIIOPsiIOUeHHble aHCaMOJ11 HAHOYACTHIL
MeTaJlJIoB CTaOUJIHU3HPOBAHBEl B TOHKOM MOBEPXHOCTHOM
cjoe cTeksoo0pasHoro nosumepa. [Ipu atom mporecc
CTEKJIOBaHUSI MOXKET WrpaThb KJIOUEBYIO0 PoJib B CO3Ma-
HUM HAaHOKOMIIO3UTOB C TeMH WJIH MHBIMH 3alaHHBIMH
cBoiicTBamu [1, 2].

B nocnennue ronbl K M3ydeHHIO Mpoliecca CTeKJ0Ba-
HUsl TIOBEPXHOCTHBIX CJIO€B TOJHUMEPOB MPHUBJIEKANOCH
OOJIBILIOE UHCJIO IKCTIEPUMEHTAJbHBIX U TEOPETHUECKUX
MeTonoB. OnHaKo pe3y/bTaThl pPadoOT B 3TOH 00/acTH
JIOCTAaTOYHO MPOTHBOPEUUBBI, YTO 0OBSCHSETCS KaK 4U-
CTO 3KCIEPUMEHTaNbHBIMH TPYIHOCTSIMH, TAK ¥ OTCYT-
CTBHEM eIMHOTO TMOAX0JAa K OTNHUCAHHIO MPOLEecca CTeK-
JIOBaHHU$1, JOCTATOYHO TyOOKOTO MOHWMAHMS €ro MpHu-
ponbl maxke AJs oObema moJguMepa. TeM He MeHee U3
HeKoTOpeIX padoT [3-10] MOKHO 3aKJIHOYHUTB, YTO MO-
BEPXHOCTH MHOTHX IMOJHUMEPOB Ha I'PAHHUIE C BO3LYXOM
XapaKTepusyloTcs Temmepatypamu cTeksoBanus Ty,
MOHMKEHHBIMH TI0 CPaBHEHHIO C COOTBETCTBYIOLUIMMH
00beMHbIMH 3HAYeHHSAMH T .

Panee B patore [10] Obl1 MpensoKeH OpPUTHHAJb-
HBIE MeTON HCCJeNOBaHHUSI CTPYKTYPBl U 0COOEeHHOCTEH
CTEKJ/IOBaHHSI MOBEPXHOCTHBIX CJI0€B MOJHMEpOB, 3a-
KJIIOYAIOMIMHCS B HAOJ/I0IeHUH C TIOMOLIbI0 ATOMHO-CH-
JIOBOH MHKPOCKOIHHU 32 MOTPYKEHHEM B MOJUMEpP HAHO-

*) Hucruryt ¢usuueckoit xumuu PAH, Mocksaa.

YaCTHIL MeTaJJa, NpeaBapUTeNbHO aacopOUPOBAHHBIX
Ha ero MOBEPXHOCTH M3 KOJJOUAHOTO pacTBOpa, IPH
CTYTMeHYaTOM OTXKHWTe cucTeMbl. [Ipn aToM Ha mpumepe
nosnuctuposia aBropam [10] ymasoch He TOJIBKO MOKa-
3aTh, uT0 Ty < Ty, HO M JIOCTATOYHO TOYHO ONPENENHTD
3HaUeHHe Té nasi oopasuoB [1C ¢ MosexkyasipHbIMU
maccamu M, = 270000, 51000, 9600 (moayyeHHBIX
TEM K€ METOJIOM U B TeX K€ yCJOBUSX, YTO H 00pasLiHl,
MCI0J/Ib30BaHHbIE B HACTOsilel padore).

B tabs. | npruBeneHsl nosydeHHble 3HaYeHUS Té hig)t:i
pasnnuHbBlX My, a TaKXKe COOTBETCTBYIOIINE 00bEeMHBIE
3HaueHMsl TeMIepaTypsl cTek/JoBaHus Tg.

Ta6nanuma 1
Temnepatyps! cTekgoBanus oonbema (Tg)
¥ NoBepxHOCTHOrO cios (T;) noaucrtupona
C pasauyHON MoJeKyasipHoi maccou (M) [10]

M. T, K T, K
270000 380 + 3 3185
51000 375+ 3 308 +5

9600 365 + 3 <293

B Hacrosimell paGoTe a/15 [ajbHeHIIEro Hccle-
IIOBaHHSI peJIaKCALlMOHHBIX IPOLECCOB B MOBEPXHOCT-
HOM CJI0€ TMOJIUCTHPOJA Obll TNpPUMEHeH ONTHYeCKHUH
MeTOf — TaK Ha3blBaeMbIil MeTOM JIIOMHHECIEeHTHBIX
MOJIEKYJSPHBIX 30HJOB, Y»Ke N0Ka3aBIIUH CBOIO 3 deK-
TUBHOCTb TIPY M3y4YeHHH (DA30BBIX MEPEXON0B B TOHKHX
nonumepHeix nyenkax [11, 12]. Cytbp meroma cocTout
B MCCJIEJIOBAHHM XapaKTEPUCTHK CIEKTPOB (ayopec-
LEeHIIMY MOJIEKYJ KpacuteJssi, BHEIPEHHBIX B IOJHMED
(mubo ancopOUPOBAaHHBIX Ha €ro MOBEPXHOCTH) H CBSI-
3aHHBIX C MOJIeKyJaMH MoJMMepa, Kak NpaBHJo, cJja-
OBIMM BaH-JIep-BaanbCoBbIMU cujaMu. [Ipu stom napa-
MeTpPbI CIIEKTPOB (hyyopecieHIuu (POTOBO3OYKIEHHBIX
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MOJIEKYJT Kpacutessi (MoJoKeHHe MaKCHMyMa, WHTeH-
CUBHOCTb, CTPYKTypa CIEKTPa, LINPUHA CHEeKTPaJsbHbIX
JVHUH U [p.) B 3HAYMTEJbHOH Mepe 3aBHCSAT OT COCTO-
SAHUS WX OJuXKalllero okpyXeHHs, T.e. MOJUMEePHOH
mMatpulibl. [lo caBury noJsioxkeHusi MakCUMyMa CIeKTpa
MOXKHO CYAHTb 00 H3MEHEHWHU JIOKaJbHBIX 3JeKTpuue-
CKMX ToJel, B KOTOPBIX HaXOASTCH MOJIEKYJbI-30H/bI;
yIIHUpPeHHUe CIeKTpa (pJyopecLeHINH faeT HH(POPMALHIO
0 CTeleHU HeOJHOPOLHOCTH OKPYXKEHHS MOJIEKYJI; H3-
MeHeHHe UHTEHCHBHOCTH CBeYeHMs] MOXKeT yKasaTb Ha
HaJMure nepeHoca SHEPrHUu B CHUCTEME U T. 1.

Metoauka skcrnepumMeHTa

B paGore mpoBemeHbl HCCIENOBAHUS MOJUCTHPOJA
(TIC) ¢ mosexyasipHoit maccoit M, = 270000, 51 000
u 9600. [1nenku I1C 6blnu chopMUpPOBAHBE HA MOBEPX-
HOCTH KPeMHHEBBIX MJIACTHH MeTO/IOM T0JMBa M3 pac-
TBOpa B ToJsiyoJie (KOHIIEHTpAlHsi pacTBopa 2 mac.%).
[Tocsie HaHeceHMsI MIeHOK 06pa3libl BBEIAEPKHBANH Ha
BO3JyXe B TedeHHe 1-2 CyT M 3aTeM OTXKHraju Ha
Boznyxe npu Ttemneparype 120 £ 1°C B TeueHue
6 u. DTa npouenypa Mo3BoJsLIa, BO-TIEPBLIX, TOOUThCS
OoJiee TMOJHOTO HCMAPEHHUS] PAaCTBOPUTE/S] M3 MJEHKH
1 (OPMHPOBAHHUSI B TIOBEPXHOCTHOM CJIO€ CTPYKTYpHI,
6JM3KONM K pPaBHOBECHOH, a BO-BTOPBIX, MPHTOTOBUTD
00pasibl ¢ OOUHAKOBOH TepMHUYeCKOH NpeNbICTOpHeH,
OT KOTOPOH CYyILIeCTBEHHO 3aBUCAT CBOHCTBA MOJUMEpA.

B kauecTBe JIIOMMHECIEHTHBIX 30HIOB HCIOJIb30Ba-
JIUCh MOJIeKyJibl Kpacutess pomamuHa B. Kpacurens
angcop6upoBadcs Ha moBepxHocTh [IC myTem Tomele-
HUsI 00pa3loB B 3TAaHOJbHBIM pacTBOp poxamMuHa B
(0.4 mr/ma) Ha 15 MHH C TOC/HEIYIONIHM BBICYIIH-
BaHHEeM Ha BO3lyXe He MeHee cyTok. [Ipu aTom mo
OlLleHKaM, CIeJaHHBIM C MOMOLIBIO Mbe30Pe30HaHCHBIX
MUKpoBecoB [12], Ha moBepxHOCTH 00pa3yeTcst TOMOHO-
cioiiHoe ToKpbITHE Kpacutessi (meHee 0.5 MoHOC/O5).
DTo TakXe MOATBEP:KIAETCS MO BHIY CIEKTPOB (hJyo-
pecueHIuH. MBI CUHTANH, UTO B TAKHUX YCJIOBHUSIX MOJIe-
KyJIbl KDACUTEJIsl TIPAKTHUECKH He BJHSIOT Ha CBOHCTBA
nosumMepa.

Jlnst vccnenoBaHUSI CMEKTPOB JIOMHHECLEHLIHH HC-
MOJIb30BAJICS aBTOMATH3UPOBAHHBIM CHEKTPO(IyopH-
MeTp, coOpaHHbIH Ha 6ase MoHoxpomaropa MJIP-12
¥ JBOHHOro MoHoxpomatopa MJIP-6 u paboratomuii
B pexxume cueta (poTOHOB. Bo3byxaeHue JTIOMUHECIIEH-
UM NPOH3BOAMIIOCH KeeHoHoBoM jamnoi J1KCaJI-1000
Ha nauHe BosHBI 515 HM. CnekTpodayopumerp OblI
cHa0»KeH TepMoTIpUCcTaBKo#. TOUHOCTb 3amaHus JJHHbI
BosIHBI Obliia He xyxe +£0.5 HM. Temneparypa ob6pasua
BO BpeMsI M3MepeHHs MOAJepKHBasach C TOUHOCTBHIO
+0.5 K.

PesysnbTaThl U UX 00CyXKAeHUE

XapakTepHblil CrieKTp (PaYyOpecieHIIHHd MOJIEKYa Po-
namuHa B Ha nosepxuoctu [1C npencrasnen Ha puc. 1.
Kak BHIHO M3 pHUCYHKa, B CIEKTPe MOXKHO Pa3JHUUTh
1IBe MOJIOCHI: MAaKCUMyM B paiione 580 HM COOTBETCTBY-
eT CBeYeHHI0 MOHOMepoB popaMuHa B, nuk Ha 640 HuM

1, ycn. en.

520 540 560 580 600 620 640 660 X, HM

Puc. 1. XapakTepHBIi BUJ CIIEKTpa JIOMHUHECLEHLUNN

MoJIeKyJ ponamuHa B, amcop6rupoBaHHBIX HA MOJUCTH-

posie: | — mosoca MOHOMePOB, 2 — M0JI0Ca JUMEPOB.
CneBa — cnaj JUHUM BO30OYXKIeHUS

(myHKTHpHas KpuBasi) — H3JyueHHIo accouuaros. [lo-
CJIe[IHUH TIOSIBJISIETCSI B CIIEKTPe TOJBKO B CJlyuae nAuMe-
pH3alMK MOJIEKYJ pogamMuHa B uiu oOpaszoBaHus MMH
foJiee CIOXKHBIX aCCOIIMATOB. 3aMeTHM, U4TO Hemocpes-
CTBEHHO MOCJIe HaHeCceHUs pofaMuHa B Ha moBepxHOCTD
[1C B cnekTpe Hab/sOfanach TOJIBKO KOPOTKOBOJHOBAS
M0JI0Ca; 3TO O3HAUYAET, UTO MPH HCIOJIb30BAHHBIX HAMH
KOHIIEHTPALHUSAX KpacUTessi TUMepbl B pe3yJjbTare aji-
copOLuHUH He 006pa30BbIBAIHUCE.

Mpbl  uccnenoBanv  TemmepaTypHble 3aBUCHMOCTH
(hopMBl CMEKTPOB (DIyopecleHIIUH ancopOUPOBAHHBIX
MoJsiekyJ1 poramuHa B Ha nosepxnoctu [1C ¢ pasnnunoit
MoJieKyJIsipHOE Maccoit (Mg = 270000, 51 000 u 9600)
B uHTepBane 297-348 K (T.e. mpu Temmnepartypax cy-
L1eCTBEHHO OoJsiee HHU3KHX, 4yeM «00beMHble» TeMIlepa-
TYpBI CTeKJ/JIOBaHHSI T, BCeX MCCJENOBaHHBIX 00pa3LOB
[IC — cm. tabn. 1). Hamu O6bl1 npoBemeH aHa w3
TeMIepaTypPHbIX 3aBUCUMOCTEH MIHPUHBI CIIEKTPasbHOH
JIMHUM MOHOMepOB pofiaMiHa B Ha mosyBeicoTe, A)j /9.
Ha puc. 2 npencrasniens saBucumoctd AN o(T) nns
Tpex 3HaueHUU MOJIeKYJIsipHOH macchl My, MOJTUCTHPO-
na. Kaxk BunmHO n3 pucyHka, B cayuasx My, = 270000
U My = 51000 Habatomaercsi MAKCUMYM LIHPHHbI JIH-
HUM B auanaszoHax Temmnepatyp 309-319 u 302-312 K
COOTBETCTBEHHO.

CornacHo wu3BecTHOM Mmomesnd (cm., Hamp., [13])
(OpPMHPOBAHUS 3JEKTPOHHO-KOJIe0aTeNbHBIX CMIEKTPOB,
dopmMa UGB Y3HOH TMOJOCH  CMEKTpa  YAOBJETBO-
pUTENbHO oOmnucbiBaercs Qopmysnoi tuna [(v) =
= [A(v,w)B(v,w)dw, toe A(v,w) — oyHKUHS, OT-
Beuamllas 3a ONHOPOAHYIO COCTAaBJSIOUIYI0 CIEKTPa,
a B(v,w) — QyHKUHUs, ONUCHIBAKOIIAS HEOIHOPOAHOE
yurpenne. Eciu B cocTaB cnekTpa BXOTUT HECKOJIBKO
KoJie6aTeIbHBIX 10JI0C, TO BesnnunHa [ (v) npencraBisi-
eTcsi CYMMOH COOTBETCTBYIOIIUX HHTErpasioB IO I0JIO0-
cam. BenvuuHa ofHOPOIHOTO YIIHpPEHHS CIIEKTPasbHOH
JVMHUH UMeeT MOHOTOHHYIO CTEeNeHHYI0 3aBUCHMOCTb OT
TeMMepaTypsl BHIA = Tk, rme k=2 = 3. Vs ananuza
9KCIIepUMeHTabHbIX JaHHbIX paboTsl [13] cienyer, uTo
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7\.1/2, HM
45
40 1

| 2
35+
0T *b/i/}'/-r 3
25 1 1 1 1 1 1

300 320 340 T, K

Puc. 2. TemnepaTypHbie 3aBUCHMOCTH LIUPUHbI CIIEK-

TpasibHOH JIMHUY MOHOMEpPOB poaMKHa B Ha nosyBbI-

coTe IJ151 TPeX 3HaYeHUH MOJIEKYJSPHOM MaccChl MOJIHU-
ctupoaa: My, =270000 (1), 51000 (2), 9600 (3)

I/ poJaMMHA B MCCJEJ0BAHHOM [Hana3oHe TeMmIle-
paTyp BeJHUYHMHA OJHOPOJHOM COCTaBJSIIOLIEH CrekTpa
[OJDKHA TIJIaBHO pacTd He GoJsiee 4eM HA 3 HM.

B namem cnyuae, Kak BHAHO W3 puC. 2, 3aBH-
CUMOCTb ILHPHHBI CrieKTpa oT Temmepatypsl anas [1C
¢ My =270000 u 51000 HOCHT C/OXKHBIH XapakTep:
CHayasa LWHWpHHA JUHUH PACTeT, JOCTHUrasi MakCHMyMa
npu Temneparypax 314 +£5 K (mns M, = 270000)
u 307 +£5 K (mass My = 51000), sarem miupuHa
JUHUHU yMeHbIIaeTcs. DTO 03HA4YaeT, YTO TeMIepartyp-
Hble 3aBUCHMOCTH MIMPUHBI CIIEKTPOB (PJyopeclueHInn
mousieky-30H108 Ha [IC (M, = 270000 u 51000)
B OCHOBHOM ONpeJeJssilOTCS HEOJHOPOIHBIM YIIHPEHHU-
eM, BO3HHKAIOLIUM H3-3a pa3ddpoca yCJ0BUH, B KOTOPBIX
HaXOMATCS Pa3/IMuHble MOJIEKY/bl KPACHTEJ si B MOMEHT
U3JydeHus UMH KBaHTa CBeTa.

HM3BecTHO, UTO Ha HEONHOPOIHOE YIIHPEHHE BJIHSET
CTerneHb B3aUMHON MepecTPONKU MOJIEeKYJ/bl-30HAA U ee
OKpyXKeHust B MoMeHT wussnyuenusi [14, 15]. Opnako
B TOM CJlyyae yBeJHUeHHEe HeOTHOPOAHOTO YIIHpeHHUs
IOJKHO COTIPOBOXKAATHCS HAJIWYMEM HEMOHOTOHHOH,
S-06pa3Hoil 3aBUCHMOCTH TOJIOXKEHHST MAaKCUMyMa Ap
criekTpa (ayopecleHInd oT Temnepatypsl [15], KoTo-
pas B HalleMm cJydae He HaOmwpanack. Kpome Toro,
M3BECTHO, 4YTO /ISl MOJIEKYJ POJAMHHOB COOTBETCTBY-
IOIIMHM TeMMepaTypHbIM [AMaNas3oH, KakK I[PaBUJo, Ha
100-150 K nuxe ncnosbzosansoro Hamu [16]. Cuemo-
BaTesNbHO, 3TUM 3(D(PEKTOM HeJsb3si 00BSICHUTb HAOJI0-
[IaBLIMECS HAMH 3KCIIePUMEHTaJbHble 3aBUCHMOCTH.

MHTepecHO OTMeTHTb, UTO BBIIE TEMIEPATYPHI
~ 323 K (m1s M, = 51000) u 333-343 K
(Mg =270000) HeomHOpOmHAST COCTABJSIIOIAS LIHPU-
Hbl JIMHUH BO3BpallaeTcss K CBOEMY 3HAYeHHIO TIpH
293 K (¢ yuetom H3MeHEHHS] OIHOPOIHOTO YIIHPEHHUS).
Takoili xom TemmepaTypHBIX 3aBUCHUMOCTEH IIHMPHHBI
CTIEKTPOB MOXKET OOBSCHSTHCS HaJHUUHEM B HCCJeLye-
MOM TeMIepaTypHOM JHana3oHe 3HAUMTEJbHBIX CTPYK-
TYPHBIX NEPECTPOEK B MOBEPXHOCTHOM CJIO€ TOJHUMEpa
[11, 12, 17].

Kak BunHO u3 cpaBHeHus Tada. 1 u puc. 2, Temnepa-
TYPbl CTEKJOBAaHHS TOHKOro moBepxHocTHOro cjosi [1C
¢ My =270000 u 51000 gocTtaTouyHo TOYHO COBMAaza-
IOT C TeMIepaTypPHBIMH 00JIaCTSIMHU, TJle HEOIHOPOIHOe
yUIMpeHHe CHeKTPaJTbHbIX JUHAH JIOMHHECHEHLIHH PO-
namMuHa B nmeer makcumym. [lostomy MBI cyurtaem,
4TO 0OHApy»KeHHble HAMH H3MeHeHHSs B CTEeKTPax COOT-
BETCTBYIOT NPOLIECCAM CTEKJIOBAHUS B MOBEPXHOCTHOM
cnoe T1C.

Kak n3BecTHO, BeJIMYMHA HEOMHOPOMHOTO YIIHPEHHUS
crieKTpa (hJyopecHeHUHH MOJIEKYJ/bl-30HIa OIpee/si-
eTcsl TeTeporeHHOCTbIO (reoMeTpHUecKoi, 3apsiioBOU
¥ XHMHUYeCKOH) moBepxHOCTHOTo cJjos [17]. B koneu-
HOM CUeTe OHO CBSI3aHO C Pa3bpOCOM JIOKAJbHBIX TIOJIeH,
B KOTOPBIX 30HIBl HaXOIATCS B MOMEHT HCMyCKaHHS
KBaHTa cBeTa. MakCHMyM HEOIHOPOIHOTO YIIHPeHHS
B obOsactu crekyoBanus (mis TIC ¢ M, = 270000
1 51000) ¥ COOTBETCTBEHHO MAKCHMYM TeTepOreHHO-
cTH nosepxHocTHoro cqost [1IC B 3T0it 06/1aCcTH MOXKHO
OOBSICHUTh HEOAMHAKOBOH CTENeHbI0 3aBEpLIEHHOCTH
peJIaKCallMOHHOTO Tepexoga B pa3HbIX TOYKaxX Ha I0-
BEPXHOCTH.

B cayuae TIC ¢ M,p=9600 cutyauusi HeCKOJbKO
WHas: TaK KakK ero Tg’ (cm. Tabs. 1) HMXKe KOMHATHOH
Temnepatypbl (1o maHHbIM padoThl [6], oHa MeHblie
273 K), To B wHccaenyeMoM TeMMepaTypHOM jauamna-
30HE TOBEPXHOCTHBIH CJIOH MoJHMepa yiKe HaXOAHUTCS
B pacCCTEKJOBAHHOM COCTOSIHUH MU, I0-BUAHMOMY, He
mpeTeprieBaeT CYIIECTBEHHBIX CTPYKTYPHBIX MePecTpo-
eK B xome HarpeBa. Kak BWIHO M3 puc. 2, mUpuHa
CTeKTpaJ/IbHON JIMHUY MOJIEKYJIbI-30H1a MOHOTOHHO yBe-
JMYMBAETCSl C POCTOM TeMTepaTypsl. JTO yBeJHUeHHe
HesHauuTeJbHO (& 2 HM B auanasone oT 300 go 348 K)
¥ B OCHOBHOM OOBSICHSIETCS, MO-BUIMMOMY, POCTOM
OJIHOPOIHOTO YIINPEHHUS CMeKTpa.

Heo6xonuMo 0TMeTHTh, UTO BCS TeMIepaTypHas
3aBUCUMOCTb ILIMPHUHBI JIHHUM (JyopecleHIun poja-
muHa B wa TIC ¢ My, = 9600 neXuT 3HAYHTENbHO
HHMJKE COOTBETCTBYIOLIMX KpuBBIX 11s M, = 270000
u 51000. JanHOe 06CTOATENBCTBO MOXKHO OOBSCHUTD
GoJiee OHOPOIHOM (PaBHOBECHOH) CTPYKTYPOU MOBepX-
HOCTHOTO cJiosi Hu3komousekyJsipHoro [1C, comepxarie-
ro 3HAuUMTeJbHO 00Jiee KOPOTKHE TOJHMMEpPHBIe ey
¥ HaXOMSIIIErocsl B PACCTEKJOBAHHOM COCTOSIHHH.

B rtabn. 2 mnpuBeneHbl MOJydYeHHble HaMM 3Haue-
HHsl TeMIepartyp, NP KOTOPbIX HAOMI0naeTcss MaKCH-
MyM HEOIHOPOIHOTO YIIMPEHHS CreKTpa (JayopecleH-
IMM UCTIOJb30BaHHOTO HaMHU JIIOMHHECIIEHTHOTO 30H/A.

Tabanuna 2
Temneparypsl T HaGn0meHNS MaKCUMyMa
HEOJHOPOJHOTO YIIMPEHHUS B CNEKTPe (DIyopecieHInn
MOJIEKYJISIpPHOTO 30HAAa HA MOBEPXHOCTH MOJUCTUPOJIA
C Pa3JauyHON MOJEKYIsApHOU maccou (M)

My T, K
270000 314+5
51000 307 +£5
9600 —
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CpaBuuBasi Tabus. 1 u 2, serko y6eauTbCsi, 9YTO 3TH Ana-
Ma30Hbl COOTBETCTBYIOT 3HAUEHHUSM TeMIMepaTyp CTekK-
JIOBAHHUS MIOBEPXHOCTHOTO CJIOSI MOJUCTHUPOJA.

3akJroueHue

Takum o6pa3om, HAMH NPOAEMOHCTPUPOBAHA BBICO-
Kasi 4yBCTBUTEJIbHOCTb METOAA JIIOMUHECLEHTHBIX MO-
JIEKYJIIPHBIX 30HAOB K peJIaKCAallUOHHBIM [€pexoiaM
B MOBEPXHOCTHOM CJio€ MOJHMepPOB. IJTHM MeTOA0M
MOKa3aHO, 4TO CTEKJOBaHMe B MOBEPXHOCTHOM CJO€
[1C mpoucxogut npu Temnepatypax CyLIeCTBEHHO 00-
Jee HHU3KHX, 4eM B o0beMe nosnumepa. OmnpeneseHbl
XapakTepHble TeMIlepaTypHble UHTepBaJibl, B KOTOPbIX
MPOUCXOASIT 3HAUUTEJ/bHbIE CTPYKTYpPHBIE MepPecTpOKH
B TIOBEPXHOCTHOM CJIO€ IIOJIMMEPOB C Pas3/jU4HOH Mo-
JekyasipHoll Maccoil. [losyyeHHble pe3ysbTaThl HYXKHO
YUHUTBIBATH MPH HCMOJb30BAHUM TMOBEPXHOCTHBIX CJIOEB
MOJIMMEPOB ¥ TOHKHX TOJHUMEPHBIX TMJeHOK. DTH AaH-
Hble HeoOXOAUMBl [1Js1 YIpaBJIeHUs TpolleccaMM CTekK-
JIOBAHHUS C LIeJIbI0 CO3[aHUS TONHMEDPOB C 3aJaHHBIMH
(hyHKLHMOHAJbHBIMH CBOHCTBAMM OBEPXHOCTH, a TaKKe
IJ151 CO3[aHUsI IOBEPXHOCTHBIX ABYMEPHBIX HAHOKOMIIO-
3WTOB.

B cnenyiomeit ny6iMKauMKM Mbl PacCMOTPHUM BJIH-
SIHMe TIpollecca CTeKJOBAaHMS TOBEPXHOCTHOTO CJIOsI
MOJIMCTHPOJIA HA MOJBHKHOCTb B HEM MOJIEKYJ-30H/0B
U WX AMMepH3alHIo.

ABTOpBl  BBIpaXxkaloT  GOJbIIYIO  06JarogapHOCTb
O.B. HementbeBoii 1 M.E. Kapuesoii 3a npurotos-
JieHre 00pa3I0B MOJUCTHUPOIA.
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