[image: image8.jpg]« DUIUKA U MEXHONIOZUR Mugomeﬂanuux ama:uonuux 0AMYUKOB »

B Toxe Bpems, B OCHOBHOM, oMH4YecKHe KOHTaKTHI K GaP ¢opmupyiores 3a cuer mexd =
HEIX B3aUMOJICHCTBHH Ha rpanune pasaena Metaan-GaP [1-12]). IIpu 5ToM BO3MOXHEI KaK TBep -
(asnas snutakcus kpemuus Ha GaP (ommdeckue koHTakTel Al-Si-Pd u Si-Pd) u obpa3osanue -
Pd,GaP, Pd,GaxPx [1-2], InyGa <P B cnyyae konrakrta Pd-In [5], Tak u popMupoBanHe MeTa: 1"
yeckux myHTOB (KOHTAaKT In-GaP ) [4].B 3aBucuMocTH OT ypoBHs jerupoBanus n-GaP u tuma »
TAM3ALHHA BEJMYMHA O H3MEHACTCS B IIMPOKHX [IPeIerax
(puc.1). Jlns 3ame/ieHust IPOLUECCOB Me «

2

e ' - (hazHOro B3auMOJIEHCTBHS H MACCOLIEPEr:
R fue B CJI0SX METAUTH3AlMK UCHOIB3YIOT [Ii
ol 15]- Pekin (dy3uonHBIE Gapbepsl ~ OydepHbie ciion «
=" =y EE?&“ TAJUIOB MM CIUIABOB. B mocnenuee Bp:
3 10°4 ol s JUISt 9THX LeJiell HaYal IPHMEHITh TOk:
& — ar) i IJIEHKH HUTPHIOB, OOPHIOB, Bombdpas
& “51[:3&:3 y e JIOB M CHIIMIMZIOB TYTOIUTABKMX METa’1:
i " B omuueckux konrakTax k n-GaP mpi Br -

Bble NPUMEHWJIM B KauecTBe aucyss

10* ke 1 HEIX Gapeepos amoptrrie mienkn TiB
TOM 9HCIEe X=2) ¥ OKCHOOPHIBI THTZ:

10" 10° 10° Oxka3zasnoch, 9T0 OMHYECKHE KOHTAaKThI
N o’ TiB-AuGe-n-GaP (n-GaP~10""cm™) -

Puc. 1. 3aBHCHMOCTb P OT YPOBHS JIETHPOBAHUS N- 0T YAeNbHOE CONPOTHBICHHE ~3:4-

GaP u THna MeTa/uIM3aLuH. 4 2
OM:cM°, He H3MEHSIOmeecs TIocie 1°

JIET XpaHEeHH s IIpd KOMHATHOM TeMIlepaType Ha BO3/IyXe.

B nauuoii pa6oTe mpeiCcTaBIeHB! Pe3yJbTaThl CTPYKTYPHBIX M JJIEKTPODH3IHIECKHX HCC
JIOBaHHUi OMHYEeCKHX KOHTakTOB Au-TiBy-AuGe-n-GaP mo u nocie GbICTPBIX TEPMHYECKHX OF -
6orok (BTO). Jlo u nocne BTO Hcene0BaTHCh METOZIOM S1MEKTPORHOM OXe-CHEKTPOCKOIUH I
¢ pacupeneneHus KOHTaKTOB B OMHYECKHX KOHTAaKTaX, METONOM PEHTTEHOBCKOHM audpas
MeTpuy (a3oBhIl COCTAB METAUIH3ALMH, TEMIEPATYpPHbIC 3aBHCHMOCTH YJ/IEJBHOTO KOHTAaKTE
CONpOTHBJIEHHS], U3 IIOCIEAHUX ONMPEJE/SUTHCh BRICOTa Gapsepa H MeXaHH3M TOKOMepeHoca,

OMmuYecKHe KOHTAaKThl (POPMHPOBATHCE METOJOM MATHETPOHHOIO PACIbIICHHS KOMIIO::
TOB META/UTM3alli¥ B OJHOM TEXHOJOTWYECKOM HHMKJIE HA HEMOMOIpPeTyI0 MOIOXKKY. Tosmix:
cnoes: Au(500A)-TiBy(500A)-Au(400A)-Ge(100A)-n-GaP. KonuenTpamus JOHOPHOH mpuMe::
n-GaP cocrasnsna 10" em, miotHoets mucnokamuii ~10°+10* cM™ Ha pasmbx yuacTkax mmac
et BTO nposoaunacs npu T=450, 500, 600 °C B Tevenne 1 MEHYTSHL

Oxkasaznocs, 9o nocie BTO coxpaunacek cioeBas CTPyKTypa MeTauM3aluH (puc. 2 =
Omuako BTO nmpu T=600°C npuBena K 3Ha9ATENLHOMY PAacHIMPEHHIO 06MacTH MexdazHoro s
MojieiicTeas B KoHTakTe AuGe-n-GaP, npu coxpanenun 6ydepHsix cBoiicts cios TiBy co 3k:z
TEJLHBIM COZIEpXKaHUEM KHCIopoAa. [laHHbIe peHTreHO(ha30BOro aHaaM3a STHX JKe 00pasLoB
3) CBH/IETENBCTBYIOT O HaJHW4YMH penTreHoamopdroro ciost TiBx Bo Beex McemeryeMblX 06pas:
Ha nudpakrorpammax ucxoasoro u npomexumx BTO npu 450 u 500 °C o6pasuax 3aduxcup
Hbl KpoMe Au B He3HA4YMTENbHEIX KommuecTBax AuGaP,, GePs, Ge, a Takxe obpasoBanue g
Aug 72Geg 25 ocie BTO npu 600 °C, xoppennpyiomiee ¢ JaHHEIMH, IPHBEICHHBIME Ha pHC 2 T.

YT0 KacaeTcs SIEKTPUYECKHX XapaKTEPHCTUK TAKMX KOHTAKTOB, TO MCXONHBIA obpasen
nanan Bempamasiomumy ceoifctBamu.  BTO mpu T=450 °C mpueena x nmreiHOCTH BAX.
sToM p GBUIO ~5+6x107 Omem®. BTO npu T=500 °C npuBena x yMEHBIUEHHIO p. 1O ~3x
OmeM? , a B o6pasie npomeamem BTO npu 600 °C Habmonanoch yMeHbIEHHUE P, 10 ~10" O
1pu GoibiIoM pasbpoce (MPEMEPHO HA MOPAXOK BEJMYHHEI) MO IUIACTHHE, YTO CBHAETEIBCTBOR:
0 CYIIECTBEH-HO Pa3IMYaroIMXCs HapaMeTpax rpaHuIlbl pasjiesia KOHTaKTHPYIOMmEeH ClIoH (Cy1s
pentrenopudpaxrorpamme Aug 72Geg s )-GaP.
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M3BecTHO, 4TO IpH CO3JAHMM MOIYIPOBOJAHHKOBEIX NMPHOOPOB 0c000E MECTO 3aHHMAET
"eXHOJIOTHA (POPMHPOBAHHS OMHYECKHX KOHTAKTOB, 9TO CBA3AHO C CYIIECTBEHHBIM BIMSHHEM HX
“BOMCTB Ha mapameTpsl MpubOpoB: MmyMbl, 3¢deKTHBHOCTH, caMopa3orpeB. CHMMETPUYHOCTE U
TMHEHHOCTh BOJIBTAMIIEPHEIX XapakTepucTHK (BAX) mpH OTCYTCTBHH HHKEKUMH M MHHHMAIBHOM
- 1e/IbHOM KOHTaKTHOM COMPOTHBIICHHH 0, 00YCIIOBIHBAIOT YMEHBIIECHHE Pa30rpeBa U IyMOB, CBsi-
“aHHBIX, B OCHOBHOM, C KOHTAKTHBIMH SIBJICHHSIMH, YBEJIHYHBAIOT 3b(EKTHBHOCTS CBETOH3IIYyYalo-
1IMX THOJIOB H J1a3epoB. PasyMeercs, 910 BCE 3TH JOCTOMHCTBA MOTYT OBITh PEaM30BaHEI TOJBKO B
2 IHOPOJHOM KOHTAaKTe, 4TO IPEXJe BCEro IMpeaycMaTpHBaeT cTabhiIbHbIC MEX(asHbIe TPaHHALBI B
27105X METAUIM3ALHH M Ha TPAHHMIE pasjielia MeTaLI-TIOJTyIPOBOIHHK.
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«Hayuno- mexnuueckuii npozpecc u cOpeMeHHan AsUARUA»
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Bpema TpaBnenns, MHHYTHI

Puc.2. [Ipodunu pacnipenenieHHs KOMIIOHEHTOR oMuyeckoro kontakra Au-TiB,-AuGe-n-GaP no (a)
w nociie BTO npu T=450 (6), 500 () u T=600 °C (r).
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Puc.3. PentreHoaudpakrorpamma omudeckoro kontakra Au-TiB-AuGe-n-GaP no (1) u mocsie BTO
npu T=450 (2), 500 (3) u T=600 °C (4).
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TOHKOIIVIEHOYHBIE MATEPHAJIBI JIJI51 .
MHOTI'O®YHKIIHOHAJIBHBIX IPEOBPA30BATEJIEU

'Baiinap P.W., *> ®penk JI.M., *Muxoaaiiuyk A.I'., *Baiinap A.C., *Summnn B.11.
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[epcnieKTHBHBIME MaTepHalaMH JUTi TEPMOMETPOB COMPOTHBIICHHS, HUCHOJB3YEMBIX IPH
13KOTeMIIepaTypHBIX M3MEpeHHsX, ABIsIoTCs amopdubie coctassl cuctem {Sc,La,Y,Hf}-Fe-Ge,
IOpble TIPOSIBIISIOT CTAOMIIBHBIE SNEKTPO(H3NYECKHE CBOWCTBA B 3aJaHHOM TEMIEPaTypHOM
:anasone. OJHOPOHOCTE TAKMX MATEPHAIOB, BOCIIPOM3BOJMMOCTL HX XapaKTEPUCTHK, SBISCTCS
~HOBAHHMEM METOJIOB IOJIy4eHHss MHOro)yHKIMOHAILHBIX Ipeobpaszopateneil u Tpebyer npu-
“a1bHOTO H3y4yeHus [1].

[lensro uccneoBanuii 6bUTO H3yYEHHE W3MEHEHHH JIEKTPONPOBOIHOCTH B TEMIIEPATYPHOM

cirepBane 4,5...250K TOHKOMICHOYHBIX MAaTepPHAJIOB NIPH W3MEHEHHH COCTABA M 3aMELICHUH Ilepe-
IHOTO METaJula PeJIKO3eMENIbHEIM.

B pabote uccneoBansl amMop(HbIE IUIEHKH, KOTOpPBIE IOJIy4Yalyd MyTeM TEPMHYECKOTO Ba-
VMHOTO HaHeceHHs (IMCKPETHBIM HCIAapeHHEM CIUIaBOB HJIM COTJTACOBAHHEIM HCIIApEHHEM KOM-
'HEHT) Ha JAMAICKTPUYECKYIO TOJUTOKKY MPH KOMHATHOH TeMIepaTrype B BaKkyyme 10° Tla. Cxo-
CTh OcaxeHus (V) H3MeHsuIu B npenenax 5...28 nm/c. TommuHa MIeHOK KOHTPOIMpOBAIach Ha
akpouHTephepomerpe MUN-4 u coctasnsima h = 100...200um. HuskoremnepaTtypHas 3aBHCH-
)CTh DJIEKTPOMPOBOAHOCTH TJICHOK MCC/IeI0BaIach B KpHocTarte yepes kaxsie 5-10K.

CpoifcTBa H XapaKTePUCTHKH aMOPQHLIX TOHKOIUIEHOYHBIX MaTEepHasoB HAXOJSTCsS B 3Ha-
ITCTBHOM 3aBUCHMOCTH OT YCJIOBHIA HX TIOJNYUEHHS W COCTaBa KOHIEHCATOB. Mi3MeHeHHe JIeKTpo-
DOBOJHOCTH aMOP(HBIX KOHICHCATOB B HU3KOTEMIIEPATYPHOM JIHANa30He OCYIIECTRIANOCH IIaB-
), 0e3 pesKHX Iepenajios, ¢ XapakTepHbIM JUIS JaHHOrO THITA MaTEePHATIOB OTPHLATEILHBIM TEM-
zpatypHEIM kK03 puterToMm anektpoconportusierus (TKC), 4To ynoBIeTBOPUTENILHO ONHCHIBA-

"¢ Teopueit Motra-J[pBrca 11 aMOp(HBIX MaTEpHAIOB C IIOMOMIBIO TPEX MEXaHH3MOB IPOBO-
AMOCTH (AKTHBHPOBAHHON M NPLDKKOBBIX - 110 JIOKQJIH30BAHHBIM COCTOSIHUSIM B 3allpPELLEHHOH 30-
2 1 Ha ypoBHe ®Pepmu). /lnanasoHsl, B KOTOPEIX MPOSBISINCH Pa3HbIE MEXaHH3MBI IIPOBOIHMOCTH
CTaHABJIMBAIUCE 110 IKCTpeMyMy Koaddunmenta Tepmo-3.11.c. (JUIs IPLDKKOBOIO MEXaHW3Ma Mpo-
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Puc.4. Temnepznypuax 3aBMCHMOCTE Y/I€JIbHOIO KOHTAKTHOTO COMPOTHB/ICHHUA B KOOpAHHATaX

TEPMO3/IeKTPOHHON IMHCCHH

[punuMast BO BHEMAHKE 3TOT (HaKTOpP TEMIIEPATYPHbIE 3aBHCHMOCTH 0. OBUTH H3Mepess i

TecToBBIX 06pasuax, npomemmnux BTO npu 450 °C u 500 °C. JlaHHbie 5THX H3MEPEHUH IIPUBE ==
Ha pHC 4, OTKy/a ClIe[yeT , 4To B HHTepBaie TeMneparyp 77-232 K TemmepaTypHBIe 3aBHCH o
. 000HX 06pa3UOB MOXKHO ONMCATH JABYMs SKCIOHEHTAMH (Ha KaX0# KpHBOH OTMEYaeTcs
HAKIIOHA) ¢ pa3/MYyalOMAMCs SHEPTHAMH aKTHBALMK (BBICOTaMH OGaphepa (p) UTO XapakTepH: =iy
TEPMO3JIEKTPOHHOTO MEXaHW3Ma TOKONEPeHOCa C HEOJHOPOIHOM PAacHpeeIeHHEM TOKa 10 =i
manu kontakta. [Ipu sTom anst o6pasua npomeamero BTO mpu 450 °C B mHTepBae Temmeps—
77-90 K sHeprus aKTHBAllMH B TEMIIEPaTypPHOH 3aBUCHMOCTH Q. COCTaBiseT Beauuuny ~0,092 = o
B uHTepBane TeMmepatyp 90-232 K ~0,04 3B, torza xak nocie BTO npu 500 °C Ha 06oux y=a—
KAX SHEPrHM aKTHBALHH YMCHBITHINCH W H3MEHHJIHCH TEMIEPATyPHEIC MHTEPBAJIbI, 8 UMEH= &
unTepBaie temneparyp 77-116 K sueprus akraBanuu cocrasuna ~0,083 3B, a B unTeppane T= '
232 K ~0,035 5B, 4T0 yKa3hiBaeT Ha HE3aBEPHICHHOCTH (DU3MKO-XMMHYECKHX MPOLECCOB Ha I P
e pasnena AuGe-n-GaP nmocie BTO npu T=450 °C n ux unteHcHpuKaumio nocie BTO npr “i
°C(cm Ha udpaxTorpamme puc 3 BOSHHKHOBEHHE ITHKa, WieHTHQuupyemoro ¢ GePs).
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