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During the patterning experiments a significant traces of the tip and charge
deposition have been observed. A number of experiments were performed by changing ;
the bias voltage 0-45 V or the contact time. In all experiments the dimension of the traces )
were about 100 nm or less depending upon the apex size of the AFM tip. :

The nanometer dimension mechanically produced traces and electric charge |
deposition features were not reported till now Here, we have produced mechanically the §
nanometer scale traces of the AFM tip in the ultra thin, uniformly smooth oqmw:_m !
polymer films, for the first time. 3

The phenomena of charge deposition was accompanied with dielectric breakdown.d
The threshold electric field strength of the breakdown was in order of about 1 V/nm

q

taking into account underlying silicon oxide layer. The current was limited with resistors

of the order of 109 Ohms, The deposited by AFM clectric charpe can be used to promote]

chemical reaction on the surface, for example, etching in an atmosphere of reactive gases,
or deposition. 3

SFg gas was applicd 1o the deposited negative charge and irreversible change off
the potential surfuce have been obscrved It definitely proves interaction of nw.
molecules with deposited charge 5 4

Well shaped gold deposition have been also observed from the newly mount _q.__
tips. It was accompunicd with a development of a deep hole/indentation in the film ._.._:

ised to be due to a Hoc._m._

mechanism of gold deposition and such deep indentation 15 s

heating of the tip by the clectric curre flowing through the dielectric layers.
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Omoanextponnoe TYHHENHPOBAHHE B JIEHIMIOPOBCKHX
IVIEHKAX C METALIOPraHHY 6CKHMK KNacTepamu.

E.C.Conaaros, C.I1.Ty6un, B.B.Xauun,
C.A SxoBerko

Dusuueckuit hakynsrer MI'Y, 119899, Mocksa, Jlenunckue ropw,
939-16-82, dhakc: 939-39-87.

Stabile samples of molecular tunnel structures based on Langmuir-
Blodgett films with metallorganic clusters are formed. Regular one- and
twodimensional cluster arrays are observed and studied by the help of
scanning tunneling microscope (STM). Single clectron tunneling s
recorded at high temperatures (77 K and 300 K) with high Coulomb
blocade values (=500 mV). Good agreement of experimental current-voltage
curves with simulated ones was obtained if the tunnel barrier suppresion is
taken into account.

B nacrosuee mpems pee Gonbwee  Buumarme HecnenopaTenei
KOPPEIHPOBAHHOTO 3NEKTPOHHOMO TPAHCNIOPTA B TYMHEN bH biX CTpYKTYpax
MPHBTCKAKT CTPYKTYPH, NOCTPOCHHBIC Ha OCHOBC OAMHOYHLIX MOfEKyn
Aaxe artomo [1-3]. B uux okasanocs BOIMOXHBIM  KOPPenHpOBaHHOE
OAHOSNMEKTPOHHOE  TYHHENHPOBAH He NPH  cywecTeMno  ocnabienyix
TEMNEPATYPHBIX OTPAHHYCHHAX, YTO NOIBONACT paccH HTIMBaTy Ha colnanue
PEAIBHO  NPHMEHHMBIX  3/EKTPOHHBIX YCTpORCTE  Monckynsiproro
Maciraba,

OnuiM M3 yaoGumx OGLEKTOB 18 NOCTPOCHMSH Takmx CHETEM
HRIAIOTCA  METANNOPraHKHYeCKiHe Knacrepel (2], Omm  nponmnsior
XapaKTepPHBIE MU ONHOINEKTPOHHOIO TPaHCnopTa weptu, oanako npu
pabote ¢ WUMH 0BmumHO BOSHMKAIOT npobnemsl dukcaunn obnexr H
NOAYHEHHA  BOCTIPOMIBOMMM bix pe3yneTatos, 6e3  yero pasrosop o6
YCTPORCTBAX TEPHET CMBCH.

Pewnts  npo6nemy Pbukcaunn  Moxno, nomecrun KnacTepst
AMINCKTPHYCCKYIO  MaTpHUy, pons KOTOpOfl MOXET Hrpats mnacuka
Jlenrmiopa-Bropxerr.

Hamu  wusrotosnenn no Metonuke  lledidepa (4] CMEWatHbIe
1EHKH CTEAPHHOBON KHCAOTL C BCTPOCHHLMHI B HUX KapGopaHoBbIMK

KnacTepamu Hh.._dzwruru|n~m_q:.a.5000m,L_ . CMewanuuie MOHOCNOHW
MEPCHOCHIHCL  C  MOBEPXHOCTH  BOAMHOM Cybdasu  Ha  nosepxmocts
THPONHTHYECKOTO  rpadmTa  co ckopoctuio 0.01  mm/Mun npu
'NOBEPXHOCTHOM AaBneHun 25 mH /p.

Heenenosanue nosepxnoers i INCKTPHICCKHX  XAPAKTEPHCTHK
CHOK  NMpOBOAMNOCE ¢  nomolubio CKAHHUDYIOUIETO  TYHHEALHOIO
Mukpockona (CTM) npw TeMncpatypax 300 K u 77 K. CTM &
TONOTPAPUYECKOM  pexuMe  Hmeer paspeliaowyo  cnocobHocTs B
tnockocth X-Y oxomo 1 A u no BRICOTE okono 0.1 A, a npu cHstHu
BONLT-AMICPHBIX XaPAKTCPHCTHK (BAX) ero HYBCTBHTCABLHOCTE N0 TOKY
okono 10 nA,

B pesynvrate ypanocs chopmuposats u JAPErHCTPHPOBATL Kak
00PAIUBLL € OTAENBHO NEXA MM OAMHOYHBIMK KNacTepaMu pasmepom 1,5-
2 HM,TaK ¥ PEIYIIADHLIE ONHOMEPHEIE Lenouky w YIOPAAOYEHH bie
MBYMCPHBIC PELIETKH KnacTepon ¢ PACCTOAHHEM MeXIY KnacTepamu okono

I b.Xomyros,

I




2 M. D10 OAMIKO K pa3MepaM KIACTEPOB M CBHACTE/NLCTBYET O [UIOTHOM
YNAKOBKE HX Hd NOBEPXHOCTH

B ornensHbix  cnyvanx Brawonanoch 06pajobaHMe pPeryJsipHbIX
MACCHBOB C MOCTOAHHON peleTkH 5-7 HM, 4TO CYIMECTBEHHO MPEBLILLIAET
pasMEp KiacTepa M MOXET CBMACTE/ALCTBOBATH O HAIHYMM Yy KiacTepa
IJHAYHTENBHOTO AHIONBHOTO MOMEHTA M O CAMOOPraHH3aUMH KJIACTEPOB B
PEIYNBTATE MX AHNOALHOTO BIAHMOACHCTBHA,

BAX, cHATHE B pajHbLIX TOYKAX T[IOBEPXHOCTH, CYUIECTBEHHO
OTNHYAKOTCH MEXiY cODOMH B JABHCHMMOCTH OT TOTO, HAXOAMTCA JIH OCTpHE
CTM mHan poBHBIM yuacTKOM nosepxHocTH (Oe3 KnacTepos) WM Hal
knacrepoM. B nepsom  cayuae aTo  nuiasHad  rnankas  kpupas  bes
ocobennocTed. Ha Oonbwunucree BAX, cHaThix BOAH3M KnacTepa, B
Ha4yane KOOPAHHAT TMOABNASAKTCH  YETKO  BBUIEJIEHHBE YYaCTKH C
cyulecTseHHO nonaaneHHol (npuw T=77 K - 10 Hynd) npoBOAHMOCTBIO
("Bbrniokana™) c pasmepom so 800 mMB, a na sersax BAX wnabmwopalwrcs
CTYTEHBKH.

[Monyuentsvie BAX MOXHO OBBACHHTL TEM, YTO [PH PACTIONOKEHHH
OCTPHUA HAA K1acTepoM obpasyercs ABYXMNEpPeXOAHas TYHHEJbHAA CHCTEMA
"OCTPHE-KNACTEP- OO K KE M B HER peainiyeTca PEAHM
KOPPENHPOBAHHOTO  OAHOMEKTPOH TysHennposanus.  Ouenka
"eMKOCTH"  TyHHenbHOro nepexona  ("octpue-knactep” o "knactep-
noanoxka") kak eMkocTd wapa ¢ R™1 uM Han nposomsutedt nioCKocThiO B
cpene ¢ €3 paer peanduuy C73*107"" D, Dro npHBoOMT K OLEHKE
BeiHdnHbl Baokane ¢/C70.5 B, yto BaMIKO K pe3ynsrataM MIMepeHHi.

Hamut Bui10 npopencHo Takxe KOMILIOTEPHOE MoenHpoBanie BAX
HCCABAYEMON ABYXNEPEXOAHON CTPYKTYPbl Ha OCHOBE "OPTOAOKCANBHOW"
TCOPHH OAHOWICKTPOHMKH |5] M HAa OCHOBE TEOPHH TYHHEIHPOBAHHA C
yuerom noaamicnus bapsepa [6]. Cpasnenue skcnepumentansubix BAX ¢
PEIYALTATAMH  KOMNBIOTCPHOIO  MOAC/MPOBAHHA  [OKAILIBACT,  YTO
IKCNEPHMEHT ayuine cornacyercs ¢ BAX, paccHHMTaHHBIMH € YYETOM
HECHMMETPHUHOIO  NOAAMICHHA TyHHensHoro Oapsepa. Sra  Teopus
nossonauna cMoneanposats BAX ¢ nabnwonasuleica npakTHYeCKH Ha BCex
BAX acummerpuel  u neamnednocteio  petseid  BAX, npuuem  xon
TCOPETHYECKHX M IKCNCPHMCHTAILHBEIX KPHBBLIX MPAKTHYECKH COBMALAN.
D710 nogreepxaact cunsroe poarchcrene CTM Ha TyHHEIBHYIO CHCTEMY M
YKa3bIBAET Ha HeoOXONMMOCTS €0 YUETA NPH aHANHIE.

HMamepentuie BAX M MX aHanud CBHACTENRCTBYKT O PeaiH3IalMH
pexuma KOPPEIHposainoro TYHHENHPOBAHHA B HCCAEAYEMOH
MOMEKYNAPHON CTPYKTYPE W B COMETAHMHM C AAHHBIMM No Tonorpahuu
[IEHOK OHH MOIYT CAYXHTh OCHOBOH 1A paboT Mo COIMAHHIO NEMEHTOB
OMHODNEKTPOHHLIX MOJIEKYNAPHBIX YCTPOHCTS.
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HCCNEJIOBAHHE H KOHTPOJb KAYECTBA MHOCOCAOHHBIX MAAHAPHRX
CTPYKTYP METOJAMH KOMEHHALMOHHOI'O PACCESIHMA CEBETA H
JIOMHHECUEHLHH . (0b30p)

Meabhuk H.H., MNynouud ®. A., Cubenbaud H.H. lUseTtkos B.A.

duaMyYeCKHA WHCTUTYT WM. [l H.[/leGenesa PAH

. (117924 Mocksa B-333, JIeHMHCKWA np-T,53; Tenexc:
' Mockpa 113308 HEOJIM: daxc: (095)135 78 80: Tten.:132 66 55)

be. Raman and luminescence spectroscopy are discussed as the

.d.H._E:mu to control the quality of multlilayer structures and

.._.ﬁ..:._ information on their electron and phonon spectra. For the

Age of 51/8i0, and Si/Ge superlattices (SL) we demonstrate that

the high-frequency part of the Raman spectra origlnating [rom

B optic phonons contains information on the amorphousity,
Bteracial layers and can be used to control the annealing of
,.,.Szocm SLs. Studying of the low-frequency part of the Raman
tra of the Si/Ge SLs have demonstrated that independent
foustic modes folding takes place for each constituent material of
8. SL. From simultaneous measurment of luminescence and resonant
spectra we obtain the data on energy spectrum and electron

nsity in the SL.
¥ '

ONTHYECHKHE MCC/eNOBAHWA TBEpPANX TEeJ MO3BONANT NOoay4aTb 00-

0 HHPOPMALIMID O KPHCTAIUIHYECKOW CTPYKTYpEe, AeGEKTHOCTH W 3Hep
THYECKHK  COCTOAHMAX B (BOHOHHOR M 3NEKTPOHHOW 06NACTAX ChexTpa.
ITHYCCKHEe METOAN OCOBEeHHO NONe3HW [PW  WMCC/ARAOBAHMAX M HOHTpOse
\OCJIORHNX (VIAHAPHHX CTPYKTYD, TaK Kak NO3BOAADT NONY4aTb fAaHHHE
0 JIOKANbHHX CBOWCTBax o06pasyoB, TaK H 00 OAHOPOAHOCTH STHX
CTE N0 BCER NIOWAAM CTPYKTYPH. BO3MOXHOCTb B MpPOLECCe OfHOro

BflepUMeHTa PErHCTPHPOBATh CNeKTPH KOMOMHALMOHHOrO PACCesHHA cserta
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