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Annotation. The purpose of this paper is to obtain data on the elemental and chemical
composition of a surface layer several tens of atomic monolayers thick. The essence of the
technique is to record and analyze the spectrum of secondary electrons excited by an X-ray
beam. A high resolution in the energy of the detected electrons makes it possible to deter-
mine even tiny shifts in the peaks due to a change in the chemical state of the atoms, which
makes it possible to study thin surface layers. As a system of samples, we used films of 20 -
400 nm long carbon chains on copper and silicon substrates synthesized by ion condensa-
tion in high vacuum, where alignment of the beams of carbon and argon ions facilitates the
growth of a film of hexagonally packed sp* chains.

CuHTE3 YUCTOro KpUcTajyia KapOrWHa WK JJIMHHBIX U30JUPOBAHHBIX YIIIEPOIHBIX
Lernel MpecTaBisieT coO00M CEephe3HYI0 TEXHOJOTHYECKYI0 MpoOieMy H3-3a HECTa-
GuIbHOCTH Sp'-yriepona. 110 yka3aHHBIM NPHYHHAM HPOM3BOACTBO MAKPOCKOIHYE-
CKOTO KapOWHa JI0 CHX MOp HE OBLJIO MPOAEMOHCTpUpPOBaHO. OJHUM K3 BO3MOXKHBIX
MyTeil CHHTE3a SBISETCS MOHHAS KOHICHCALMS KapOHHOMOMOOHBIX JMHEHHBIX Sp'-
yrepoaubix ueneit (JILY), ynopsimoueHHbIX B T€KCAarOHAIBHOW CTPYKTYpPE C MEXKIIe-
noyeuHbIM paccrosaueM 0,5 HM. JILIY Obu1 monmyyeH SKCNEPUMEHTaIbHO U M3Yy4YeH
MHOXeCcTBOM MeToJI0B [1, 2]. Metog PDIC siBnsercsi yHUBEpCaIbHBIM HUHCTPYMEH-
TOM TPH HCCIIEIOBAHUS DJIEMEHTHOTO COCTaBa M PHEPreTUKU OCTOBHBIX YpPOBHEH B
TOHKHX IMPUITOBEPXHOCTHBIX CJIOSIX MaTepHaJIOB.

[enpro HacTosAEH paOOTHI SIBISIETCS HCCIIEIOBAHUE MMOBEPXHOCTHOIO CJIOS yIvle-
POJIHBIX KOMIIO3HTOB C [IEPEMEHHBIM COOTHOIICHHEM YIIIEPOIHBIX CBS3eii ¢ Sp', sp” U
sp>-rubpuamsarmeii (puc. 1). B kauecTBe CHCTEMBbI 06PA3I0B MBI HCIOIB30BAIN yI-
nepoanbie ieHKH ToamuHou 20 - 400 HM Ha MEOHBIX U KPEMHHUEBBIX TMOJJIOKKAX,
CUHTE3UPOBAHHBIE C TIOMOILBI0 HOHHOM KOHJIEHCAIlMM B BBICOKOM BaKyyMe, TIE€ COB-
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MCIICHHC ITYYKOB MOHOB YITICPOJa U aproHa MOKCT 00eCICYUTh POCT INICHKHU I'CKCa-

FOHAIBHO YIIAKOBAHHBIX SP' -IIeTCH.
AHanu3 00pa3ioB, MolydeHHbIX B Jaboparopusx YpdY, MI'Y u UI'V (1. Yebok-

capbl), TO3BOJIWJI BBISIBUTH ONTHMAJIbHBIE PEKUMBI ISl (POPMUPOBAHUS AJIMA3HBIX,
aMOp(HBIX U JIMHEWHO-TIENIOYEYHBIX MTOKPHITHH.
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Puc. 1. POOC crnexTp nMMHEHHO-IIEIOYEYHOT0 YIIEpOoaa Ha MEIHOM IMOIIOKKE
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