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IHYTEM AKYCTHYECKOI'O THULITUNPOBAHUA

IINBAEBA A. A., 9®EH/IUEB 2. A.,, CAMEJIOB 2. A.

Hayuno- uccredosamenvcxuti uncmumym munepaibHo2o covipbsi (MXOTH)
Munucmepcmea sxon02uu u npupoOoHvIX pecypcos Azepbatiodxcana.
Asepbaiiocanckoe Hayuonanvnoe Aspoxocmuueckoe Aeenmemeo

AZI1106 baky, np.A3aonvie 159.
E-mail:ea_samedov@rambler.ru

B cratee nccnenoBana crenuduka CTPYKTYPHBIX pEaKCaMOHHBIX TepexonoB Osok-comonumepoB [IBX-+CKOIIIT. Cunres
0JIOK-COMOIMMEPOB  OCYIIECTBIEH MOCPEACTBOM aKyCTHYECKOro (YJbTPa3ByKOBOTO) BO3JCHCTBHMS Ha DPACTBOPBI HCXOIHBIX
KOMIIOHCHTOB. BBIsIBIICHa TEH/ICHIIUS CIIBUTA PENAKCALIMOHHBIX [IEPEXO0/I0B COMOINMEPOB B 00JIee BHICOKOTEMIIEPATYPHYIO 00J1aCTh,
YTO MO3BOJSET MPOTHO3HMPOBATH YBEJIMUCHUE MPOYHOCTHBIX M IEKTPOPU3NUECKUX CBOMCTB CHHTE3MPOBAHHBIX MAaTEpHAIOB IO

CpaBHCHUIO C UCXOAHBIMHU KOMIIOHCHTAMH.

HccaenoBanue MOJIEKYJIIPHON MOABMIKHOCTHU
(penakcanuu) MOJUMEPHBIX KOMITO3UIIMOHHBIX CHCTEM,
HOABEPTHYTHIX MOAMMUIIMPOBAHUIO PA3IMYHBIMU DHEpPIe-
THYECKMMHU (aKTOpaMH, IPEACTABISET 3HAYUTEIbHBIN
Hay4HBIH M TIPAKTHYECKUH HHTEpEC, IOCKOJIBKY YYeT
pENaKCaliOHHBIX ~ IPOLECCOB  SIBISIETCS  AOCTATOYHO
B2)XHBIM BOIIPOCOM KaK IIPH OTIPENEIICHUH CTPYKTYPHOTO
COCTOSIHMSI CHUCTEMBI B IIeJIOM, TaK M B BOIPOCAX
MIPOTHO3UPOBAHUS IKCIDTYaTalMOHHBIX ((U3UKO-MEXaHH-
YECKUX, TEIIO- M DJJIEKTPOYU3HUECKUX) XaPaAKTEPUCTHK
MTOJTUMEPHBIX MaTEPHAIIOB.

B Hacrosmeld cratbe wucciieoBaHa — CrHenuduKa
CTPYKTYPHBIX  PEJaKCAllMOHHBIX  IIEPEXOl0B  OJIOK-
conoiumepoB [IBX+CKJIIT. B kauecTBe HCXOIHBIX
KOMIIOHCHTOB HNPHUMCHAINCH CyCHeHSHOHHbeI IIOJINBU-
nunxaopun (IIBX-C) u TpoifHOW 3THIICHITPONMIEHOBBIN
cononumep CKOIIT c¢ conmepxaHueM HpomnuiIeHa OKOJIO
50% wmonpH. CHHTE3 OJIOK-COIOJIMMEPOB OCYILECTBIEH
ITOCPEICTBOM aKyCTHUYECKOTO (yIBTPa3BYKOBOTO) BO3ICH-
CTBHSI Ha PACTBOPHI HMCXOIHBIX KOMIIOHEHTOB Ha IUC-
mepratope Y3IH-TT (wactota 44xI'1, HHTEHCHBHOCTb
1B1/cM?, momuocTh 2BT). MonekymnsipHasi MOIBIXHOCTh
HCCIIEZIOBAaHA METO/IOM CKAaHHPYIOUIEH KaJTOpUMETPUH H
METOJIOM CBOOOJHBIX 3aTyXaroIINX KOIeOaHuH.

B pab6ore [1] ycranoemeno, uro B CKDIIIT
MPUCYTCTBYIOT  YETBIPE  TPYIMIBI  PETAKCALIHOHHBIX
nepexonoB. Husko-temneparypubsie: mpu 141 K (-
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nepexon (U g = 32 x/[x/moms, B =1,6:10"%¢c) —
OTHOCHTCS K  MEJIKOMAacIITabHOW  MOABHIKHOCTH
Heckosbkux rpynn — CH, — B amopdHoii daze. [Ipu 181
K B« — mpouecc pemakcamuu (U g = 34 x/[x/momb, B ¢
=3-10"""c) OTHOCHTCS K MEIKOMACIITAGHOH TTOBHKHOCTH
(parmenToB nenei n3 Heckonpkux (n=100+200) — CH, —
TPYNII, CKOOIIEPHPOBAaHHBIX B MHKPO 0O0NacTé ¢
KBa3WyNOPsIA0YEHHON CTPYKTYpOil.

I'pymma o, — npoueccos: o pu 209 K u o3 mpu 255 K
—  Tepexoibl (B=5-10'120, U=46 x/x/moms, U=56
kJ[>X/MOJIb) OTHECEHa K CErMEHTaJbHOW TOJBMKHOCTH B
MHKpPO YHOPSIOYEHHBIX 30HAX WIHM B MEPEXOTHBIX K HAM
CIIOSIX.

I'pynma A — nepexomos mpu 331 K. 377 K, 425 K, 488
K, 562 K oTHeceHa K MOABMXKHOCTH MHKPOOJIOKOB,
COCTOSIIIIMX ~TMPEUMYIICCTBEHHO W3 MOJU3TUICHOBBIX
3BeHbEB monmMepHoi nemw. [Ipu 611 K mabnromancs
MEIJICHHBIA PETaKCAIMOHHBINA Mepexoy O (B5:3,3-10'l4c
Us=148 x/k/MOnb), CBSI3aHHBIA C  XUMHYECKOU
penakcarnmeit (pacmag C-C - cBsi3eii).

B IIBX nm3koremnepatypHslii nporecc npu 170 K
OTHOCHTCS K Y — MIEpeX0/1y, CBSI3aHHYIO C BpaIlIaTeIbHO-
KosebaTebHbIM ABMKeHHeM O0okoBbix rpymm Cl. B TIBX,
kak 1 B CKOIIT mpu 320 K u 365 K naGmomaercs
MYJBTHILICTHOCTh 0 — IpOIecca C JABYMS Pa3InIHBIMU
sHeprusmu aktuBanuu (U,= 69 x/x/moms, U,=78,8

k/[>x/MOIIB).



I'pymma A-nepexomoB mpu 378 K u 408 K (U,=45
KJI>K/MOJIB, U,=47,3 kJIx/MoITB) OTHECEHA K
MOJIEKYJIIDHOH ~ TIOABM)KHOCTH  (PU3MYECKHX  Y3JIOB
(GIIyKTyallMOHHO# IPUPOJIBL.

XapakTepuCTUKM W MOJIEKYyJsipHas  TPaKTOBKa
pENaKCalioOHHBIX IepexoJoB B OJOK  COMOJMMepax
[MBX+CKO3IIT npuseneHs! B TabIuLE.

Kak BumHO w3 Tabmumel B OJOK-comoimMepe
COXpaHsIETCSI MHOKECTBEHHOCTh XapakrepHas misa [1BX-
CKOIIT, MePEeX0a0B HO HaOIroHaeTcs
repepacrpeieNiecHie B MHTEHCHBHOCTH WX TPOsiBIIeHHs. B
obnacti HaOMIOACHWSI 0, — MPOILECCOB CIEKTP OJIOK-
ComojJuMepa  TPEICTaBiIseT CO0OH  CyNepro3uluio
CIICKTPOB BHYTPCHHETO TPEHUSA NCXOJHBIX KOMIIOHCHTOB,
YTO CBUAETEILCTBYET O CYLICCTBOBAHHU B COIIOJHMEpE
pasaensHbIX 30H [IBX u CKOIIT. IIpoweccs! o — rpymnimsl
(o m o, — mepexonsl), kak U B CKOIIIT cBs3anHbl ¢
OTpaHWYEHUEM IIOJBIDKHOCTH CErMEHTOB. 3a o) —
IIPOILIECC OTBETCTBEHHA CETMEHTalIbHAsl ITOJBM)KHOCTH B
MEPEeXOIHBIX 30HAX OT aMOP(HOH K KPUCTATUINIECKOH, 3a
Op — TpOIecC — CEeTrMEHTANbHAs TIIOABIXKHOCTh B
aMopdHBIX y4yacTkax ¢ubdpmmn chepomutoB. [Iporeccs A
— TPYIIBl B COMOMMUMEpax CBSA3aHBI C MOJIEKYJIPHON

MTOIBUKHOCTBIO (hITyKTyarmOHHBIX MHKPOOIIOKOB
HaJICETMEHTAJIbHON CTPYKTYDBI. BeposrtHo, YTO
JIUCKPETHOCTh 3TUX Mepexoa0B CBs3aHa c

CYIIECTBOBAHMEM MHKPOOJIOKOB, Ppa3IMYaIOIINXCsl He

TOJBKO CTpOEHHMEM 1Iiemeil HO ©  pa3Mmepamu. B
3aBUCHMOCTH  OT  COOTHOIIGHHS KOMIIOHEHTOB B
COIOJIMMEpPaX OTYETIMBO (DUKCHPYIOTCS TEpPEeXOoAbl B
obnactu crexioBanus [IBX n CKOIIT u 30Ha muiaBneHus
nojuBuHWiIxiopuna.  Ocobo  ciaeqyer  OTMETHTh
NpPOSIBJICHWE  30H  IUIABJIEHHS  MHUKPOKPHCTAJUIUTOB
OTIHMYAIOIIKXC O cBoer crpykrype oT IIBX, uérkocTs
KOTOPBIX 3aBHCUT OT COOTHOIIEHUS KOMIIOHEHTOB.
YCTaHOBIEHO, YTO TpPH IPAKTHYECKH HE3HAYMTEIBHBIX
KoneOaHusx temmepaTyp crekioBaHus [IBX oppx — o
CKOIIT acksnr A7 psna COMONIMMEPOB CYIIECTBEHHO
U3MEHsETCA TeMIlepaTypa IIpolecca CEerMEHTaIbHON
HOABM)KHOCTH B IIEPEXOJHBIX 30HaX OT aMOpdHO# (a3sl K
KPHUCTAJUIMYECKOH, KOTOPYIO MBI O0O3HAUMIIM KaK Opx
(mpu 350 K). VMimeHHO B mepexoAHBIX CNOSIX, T.€. B
Mex(pa3HbIX, B JaHHOM ciy4yae, HauOojiee BBICOKA
BEPOSATHOCTb KOHLIEHTPUPOBAHHUS NPOJIYKTOB COMOIUMEP-
HOHU (a3bl, GopMHpYIOIIEH MHUKPOKPHUCTAIIUTHBIE 30HBI
npu 386 K u 436 K, uTo HECOMHEHHO CKa3bIBaeTCs Ha
XapaKTEPUCTUKAX TEIJIOBOM MOJIEKYJISIPHOH MOJBUXK-
HOCTH.

HaOmonaemast TeHICHLUS COBHra pellaKCallMOHHBIX

MepexoJj0B  COMOJIMMEPOB B  Oojiee  BBICOKOTEM-
MepaTypHyl0  00JacTh  MO3BOJISAET  NPOTHO3UPOBATH
YBEJIMYCHHE  MPOYHOCTHBIX W  ANEKTPOPU3NIECKUX

CBOMCTB CHUHTE3UPOBAHHBIX MAaTCPHUAJIOB IO CPABHCHUIO C
HUCXOJHBIMH KOMIIOHCHTaAMMU.

OCHOBHBIE XapaKTEePUCTHKH PelaKkCcalMOHHBIX nepexonoB Onok-cononaumepa [IBX:CKIIIT=70:30 (% macc)

Temnepar DHeprus
PeHachu ypa aktuBaiy | Koadpuumenr
MOHHBIN nepexoja, uU B c [Ipupona penakcaioHHOTO IEpexoaa
nepexon K mpu v=I Kl )K/Ml(,)JIL N
'
p 149 34 1,610 B amopdHoii ¢aze, B
B 188 43 16'10-13 HepeXOHHbIX 30Hax, B 1o Blzld)lfﬁgg’::[a_célglaG_Haﬂ oo
Bl %0 a 1’6 0T nedekrax KpucTanioB A 27 1Py
1 ,0°
[oPe— 211 46 510" .
0 B aMop(HOI1 YacTH,
Oipx 323 50 510 TO e B MEPEXOIHBIX
CerMeHTabHast HOABHKHOCTh
a 263 55 51012 30HaX H B q)anéop(bHHx
npocioiikax Guopum
W 273 60 510"
AMmex 350 89 1,0-10”
M 341 43 3,7-107
A 386 44 1,810
A3 408 43 5,3-10° MonekynsipHasi NOABUKHOCTh MUKPO-KPUCTALIIUTOB
A 425 48 1,810
As 436 46 4,0-10°
A 468 47 8,5-10°°

[1]. HmamoBa A. X. HccnemoBaHne MOJIEKYISPHOI
MOJIBMYKHOCTH U CTPYKTYPbI TOJIMOJIE()UHOBBIX
TepMmoanactoruiactoB Ha ocHoBe [IOBII u CKOIIT.

ABTopedepar quccepT. Ha COUCK. YUEHOH CT. K. ¢-
M. HayK. baky, 1999, c.20.
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