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CreKTpOCKONHSI XapaKTePUCTHYECKUX
MOTePb YHEPTUH YIEKTPOHAMH S
(aurm. electron energy loss spectroscopy ( / e e ——
(EELS)) — pa3HOBUIHOCTH 3JIEKTPOHHOMN

CIIEKTPOCKOIUHU, B KOTOPOH HCClexyeMas
MaTepHusi OJIBEPraeTcs 00IyuYeHU IO
AJIEKTPOHAMH C Y3KUM JHATa30HOM
SHEPTHUi, U U3YYAIOTCS TOTEPH YHEPTUU
HEYIIPYT'0 PACCESIHHBIX JIEKTPOHOB.
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loss Uk

Onucanue

XapakTepuCTUUYECKHE TOTEPU SHEPT UM JICKTPOHAMH MOKPHIBAIOT NIMPOKUIA JAUANIA30H OT 1073 o 104
5B ¥ MOTyT NPOUCXOJIUTH B PE3YJIHTATE PA3IMUHBIX MIPOLECCOB PACCESIHUS, TAKUX KaK:

= B030YyXICHHE TIIyOOKHX YPOBHEH (100-104 sB);
= B030YXJICHHE MJIa3MOHOB M AJIEKTPOHHBIX MEXK30HHBIX nepexo 0B (1-100 »B);

= BO30YyXJeHHE KojeOaHUil aTOMOB IMOBEPXHOCTH U ajcopbara (10_3—1 3B).

TepMHUH «CHEKTPOCKOMUSI XapaKTEPUCTUUECKUX MOTephb d3Hepruu ekrpoHamu (CXII3D)» numeer
nBoitHoe 3HaueHue. C 0JIHOI CTOPOHBI, OH UCIOJIb3YeTCs Kak OOLIMI TepMUH Ui 0003HAUCHU S
METOJIOB aHAJIM3a TOTEPh SHEPTUHU JIEKTPOHAMHU BO BCEM JIMANa30HE OT 1073 0 10% 5B.

C npyroit cTopoHbI, OH UMeeT 0oJiee y3Koe 3HaueHHe JUIsi 0003HAaUeH U] METOJIUKH HCCIIE0BaHUS
XapaKTepUCTUUECKUX IMOTEPh TOJIBKO BTOPOM IPYIIIIBI, C SHEPTUSMHU B IMANa30HE OT HECKOJIbKUX 3B 1o
HECKOJIBKHX JIECATKOB 3B, CBsA3aHHBIX C BO30YKICHUEM IJIA3MOHOB U 3JIEKTPOHHBIX MEXK30HHBIX
nepexooB. [Ipu 3TOM mepBasi rpyIma noTepp ABISAETCS MPEIMETOM CrieKTpockonuu X193 riay6okux
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YPOBHEH, a TPEThsl — CHEKTPOCKOIUHU BBICOKOTO Pa3pelIeHUs XapaKTepUCTUUECKUX TOTEPh SHEPTUU
anekTpoHamu. Hambonee ke yactoe ucnons3oBanue Mmeroaa CXI13D (MMEHHO B y3KOM CMBICIIE)
CBSI3aHO C PELLEHUEM TaKHX 3a/1a4, KaK OIpe/eeHUE IIIOTHOCTU 3JIEKTPOHOB, YUYaCTBYIOIIUX B
MJIA3MEHHBIX KOJeOaHMIX, U XUMHUUYECKUI aHaIu3 00pa3lloB, BKIIIOUAs aHAIN3 PACTIPEICICHUS
AJIEMEHTOB 110 TUTyOHHE.

HUcropus

Metoauka Obuta pazpabotana J[x. Xuminepom u P.®. belikepoM B cepennne 1940-x11, ognako
IIMPOKOE pacpocTpaHeHre He oryuniia B mocnenytomue 50 sner. U Tonpko B 1990-x crana
pacmpocTpaHsThCs Onarofaps yIyqllIeHUI0 BaKYYMHBIX TEXHOJIOTUM U MUKPOCKOIIOB.

EELS u EDX

EELS 3auactyio paccmatpuBaroT kak komminMeHTapayo k D1C (EDX), koTopas sBasieTCs Ipyroi
pacnpocTpaHEHHOMN CIIEKTPOCKOIMYECKON TEXHUKOMU, JOCTYITHON Ha MHOXECTBE JIEKTPOHHBIX
MuKpockoroB. DJ[C xopoma i1 onpeAesieHrus aTOMHOI0 COCTaBa BEMIECTB, IPOCTa B UCHOJIb30BAHU N
U HECKOJIbKO YyBCTBUTENIbHEE K TsDKEIbIM AsieMeHTaM. CXI1D3 ke ucropuuecku sBiseTcs 6osee
TPYJIHON METOJIMKOM, HO, B IPUHLIMIIE, CHOCOOHOM AJI U3MEPEHHUsI aTOMHOTO COCTaBa, XUMHYECKUX
CBSI3€1, BAJICHTHOCTH U CBOMCTB 30HBI IPOBOAMMOCTH, IIOBEPXHOCTHBIX CBOUCTB U T. A. CXIIDD
MpeanouTUTENbHEE I pa0OTHI C OTHOCUTENIFHO MaJIbIMA aTOMHBIMU HOMEpaMHU, I'JIe Kpail MOJI0CH
HOTJIOILEHUS OCTPEE, JIErde ONpeAeseTcs U SIKCIEPUMEHTAIIBHO JOCTYIEH (IpH OO0JIBIION SHEPrUn
noryomieHus (>3k3B) curHan oueHb cinalbIit).

N3MepeHue TOMIMHBI

CM. Takke

= DHepreTuyecku (puibTpyeMas IpoCBEeUMBAOIIAs JIEKTPOHHAS MUKPOCKOIHUS
= [IpocBeUYMBAIOLIMMI 3JEKTPOHHBI MUKPOCKOII
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