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HAJIBUCOKOBAKYYMHHUU
EJEKTPOH-®OTOHHHIM CIHEKTPOMETP

MLL Jiutyp, JL.M. Mapkosu4, B.O. Macriorin,
M.B. llpuxoasko, I.C. llapoai

Yikropoackkuit HarioHarkuuil yHizeperTeT, kadeapa KBaHTOBOT eNeKTPOHIKH
Byn.BonowmHa 54, Yxropon, 88000

Creopero enekTpod-QoToRHME criextposeTp Ha Oa3i HANBHCOKOBAKYYMHOI ycTa-
HoBXM ¥OV-4. Bin 1ar MOomneBicTh JOCHIDKYBATH XapaXTEPHCTHEN ONTWYHOTO
BUMPOMIHIOBAHHA (CTEKTPANBHI, KYTOBI, CHEPTETHYHI), AKe BHHHKae npw Dombap-
gypaHHi TIOBEPXHI TREPAMX Tin enexkTpoHaMH. Enextpou-(oToHHHA cnexTpomMeTp
OCHALIEHHA CASKTPANLHOK TeXHIKO MMM gocninweHHd B dianazoni 200-800 Hm.
Enexrponda rapmara safeineuye GomGapaysandd TECQOOTD TiNa MOHOKIHE THIHHM |
cTaliLHMM MYYKOM SNEKTPOHIR Manux i cepeauix enepriit (10-1000 eB). [Mepe-
ofaueHo MOWJIHBICTE OUWCTKH JOCHIIAYBAHOMD 3patka OesmocepefHeo nepen
EHMipaMH LEARX0M 1% NporpigaHHg 1o Temnepatyps ~1000°C 1 nocaigyiodow ge-
Bﬂpﬁ]litbﬂ BHCHKDEHEPFETH‘IHHMH CMEKTROHAMH.

[lpoueck BzaeMonii 2apaaXeHHX YacTH-
HOK 3 NOBEPXHEH TREPAOTO Tia aKTHBHO
JOCTUDKYIOTECA  YUCICHHHMH HOBITHIMH
MeTogaMu [1].

AKTyaJbHHMH € OTPHMaHHA QyHIaMeH-
TATBHHX 3HAHB [P0 [POLECH TAKOI B3ae-
MO/, NOJATEIT POIBMTOK Teopil eMiciiinux
ABHIN, a TAKOM® POIBHTOK HAa IX OCHOBI
aHadiTHYHUX metonie. Po3p'szox Oarathox
3374 CY4acHO! HayKH [ TeXHIKH, 30Kpema,
CTROPEHHA HOBHX MAaTEPATIB i3 Hamepen 3a-
JIAHHMH BIACTUBOCTAMH, PO3IBHTOK MIKpo- i
HagoTexHonorid noTpebve pospobun dizuu-
HHX OCHOB | anapaTypHol peamizalil HOBIT-
HIX METOAIB aHaili3y MOBEPXHI TREPAOTO
Tina. ONTHYHI METOaH JOCTITKEHHA MIKpo-
CKOTIYHHX XapakTEePHCTHK IMOBEPXHI TBep-
NOro Tifa HA ATOMHOMY PIBHI € OJHHMMH 3
naildiiew indopmaruenux [2]. OguuM i3
TaKUX METOAIB € eneTpoH-(POTOHHA CIIEKTPO-
ckonist (EQC). Meton EDC nae MoxmusicTs
OTPHMATH 1HQOPMALIID Npo MIKPOCKOMIYMHI
XapakTePHCTHKH ITOBEPXHI TBEp/IOTO Tina i
npo agcopOuiitio-aecopbilifidi mpouecH Ha
Gombapaoeaniii MoOBEpXHI Ta Opo ix au-
Hamiky. AmapaTypHa peanizadii MeToay
EDC Momansa TINBKH 3 BMHODHCTAHHIM
TEXHIKH HaJBHCOKOTD BAKYYMY (HE MeHIue
107~ Top), MOMOMIKHNX 3aXO/iB TS KOOYH-
CTKH NOBEPXHI 3pa3ka De3locepeus0 B Ka-

191

Mepi BzaemMonii. Ina peanizanii metoqy EQC
HaMH BHKOPHCTaHO HaABHCOKOBaKYYMHY
ycraHoBky YCV-4. Creopeunfi wamu EDC
CKIANAETRCA 3 TAKHX OCHOBHHX BY2IB
(puc. 1) HAIBHCOKOBAKYYMHE KaMmepa, CHe-
TeMa BiJIKAUKH, €IEKTPOHHA rapMara, cHcTeMa
peecTpauil 1 aHami3y ONTHYHOI'O BHIPOMiHIO-
BAHHA, OOMOMDKH] By3nu (CHCTeMa nporpi-
BAHHA 3Pa3KiB i BY3MB YCTAHOBKH), LTH30-
BHI NPHCTPill, Npeunsiiinuil roHioMeTp.

Jna orpuManns B poDouwii kamepi (15)
HAJIBUCOKOTD BAKYYMY {rullﬁl"'31 Top) vy namnii
YCTEHOBLI BHKOPHCTORYEThCH cHeTeMma fea-
Macnanoi piakadkd. Bosa BRMOuWac TpH
PI3HOBHAH HacociB: ueoniTosi (13), MarniTo-
pospanuuit (12), cybmiManidiunit (11). Ilo-
nepenHs Binkaska pobouol kKamepu 3aiiic-
HIOETBCA 33 JOMOMOTOKY UESONITOBHX HACOCIB.
Bonu naloTs 3MOTY OTPMMATH B Kamepi pos-
pimkenns Gmmssko 2x107 Top. OcHoBHUMH
podoUMMY HAcOCAMH € MATHITOPOIPRIHHA Ta
cybniManifuuil HacocH. 3a NOTIOMOTOKD Marti-
TOPO3PANHON0 HACOCY B KAMeEpl OJepyeThes
POIPUKEHHSA 10 5x107° T op. CyGniMauifinui
HACOC BMHUKAETBCA MICA JOCATHEHHA B KaMepi
BAKYYMY 25107 Top i 3parunit creopuTH B
Hiff paKyyM 1o 2x 1071 Top. Bakyymna ycra-
HOBKA OCHalmeHa MINEY30BHMH NpPHCTPOEM
(16, 17), axuii fae 3MOry DPOBOAHTH 3aMIiHY
AOCHULKYBaHHK 3pa3kiB y poboulii xamepi
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CTIEKTPOMETpa Oe3  ICTOTHOTO NOpYILeHHs
posplipkenns kamepu. Haipsm cnoctepe-
FKeHHHA BHHPDMiH[{)BﬂHHﬂ BMEH}QE-I.}JCH 38 o
IOMOrOI0 ToHioMeTpa (14), sxui Ao3BosAc
obepTati AOCHLDKYBAHHH 3pa3ok HABKOJID
ceoel ocl. Tlpg nsoMy paszoM i3 3paskoM
obepracTeea | enekTpoHHA rapmata  (2),
IaKpinacHa Ha oAl miakmagul. Hazgewco-
KOBaKyyMHa kamepa obnajHaHa CHCTeMOD

nporpisanss (no 200° ), wo no3sonse
MPOBOAMTH BHAANCHHS raly 3 11 cTiHok. Ta-
KOX MOke mnporpisatHes (mo 1000° )
HLIRMAIKA 3 MIIEHAMH, LD A€ MOMKIHBICTh
IPOBOJAMTH He TINBKH OYHCTKY TIOBEPXHI
TepMOiecopDYBaHHAM, Ane H J0CHiKYBATH
TEMIEPATYPHI 3aMIeKHOCT] ONTHYHOTD BH-
HPGMiIiEDBﬂHHH, AKE BHHHEAQC ﬁpH Eomﬁap-
AYBAHHI EACKTPOHaMH.
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PHe. 1, Cxema yeTaHOBKH:

| - ninknanka 3 milwersmu; 2 — HepyXoMa eNeKTpouna rapMata; 3 - AudpakLlifu MoHOXPOMAaTOP; 4 — KPOKOBHH

Aswryd  obepranHs  aumdpakuifinol rpatkM  monoxpomatopa; 5 -  doTOnoMHOKYEAY; 6 — NLOCHMOBAY-
AuckpuMiHaTop, 7 - caMmonuceus; 8 — GOk YNpABNIHHA KPOKOBHM JIBHIVHOM 0DEpTaHHA rpaTkM; 9 — BikHO LNA
BHBOTY ONTHYHOIC BUOpOMiHIORAHHA; 10 — wmadoMmeTpuunuid fatamg; 11 — cyGaimauifinuli sacoc; 12 —

MarHiTOpo3pasHKi Hacoc, 13 - weonitosi HacocH; 14 — madinyaarop-romiometp: 15 — pofoua kamepa; [6 -
OpoXiaHni BeHTHIN Wolopel KaMepy; 17 — Wrok wmoIosoro npHeTpolo: 18 — pakyymMui sewtuni; 19 - xafien

CNERTPORHBALHHA; 20 — KoHISHCOp.

QopMyBaHHI NTy4Ka eIeKTPOHIB 3amga-
HOT eHepril | nonepeqHoro nepepisy saiic-
HIOCTBCH 38 A0MOMOTOI0 ejekTpoHHol rap-
Matu (puc. 2). FapMmarta ckiagaeTscs 3 oK-
cuaHoro xartona BaO (1), wopnyey (2),

enextpornol minzm (3). Jna nigirpisannz
KATOMA CIYKWTL cTabimizoeaHe uKepelo
HH3BKOT Hanpyrw (5). lna ¢okycysanps
nyYka | HagaHHda #oMmy norpibHoro ne-
pepisy H  eHeprii  BUKOPHCTOBYIOTBCS
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crabinisoBaHi mxepena BHcOKOT HanpyTu (6, ¢JCKTPOHHOTO Tydka 1o 5 MA, 0pH
7} 1 enexTpoHHa ninza. CTpyM eNeKTPOHHO- niaMeTpl my=Ka 1-3 M.

ro ovdka B kodi Mmimredi (4) BHMIpHOETHCA {xedma eKCTIEPHMEHTY 3 BHKOPHCTAHHAM
MiniamnepMerpos (9). 3a nonoMorow faHol eeKTPOH-QOTOHHOTO CNEKTPOMETPa HaBO-
rapMatTH MH MOMKEMO (J'l‘pHMF.:lTH CTP}’M JAHTECH Ha pHC. 3.

Puc.2. Cxena efeKTROHHOT TApMATH

| — oxcuiHUR xaton; 2 — KOPNYC rapMatd; 3 — ninza; 4 — DochimeyBanni spasok; 5 — crabinizosane amepeno
HI3bKOT HAaMPYry; 6, 7 — cTabimizopadi nwxepena Bucoxoi Hanpyry; 8, 9 — miziamMnepmerps.
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Pue. 3. Cxema excnepuaMeHTy:

1 — poboua xameps; 2 — WTOK NUTIOI0BOT0 NMPHCTROW, 3 — nonoMixdi daanui; 4 — pocnimxypaua Mimens, 5 -
pobovmi GTia; 6 — enckTpoHHa rapmara; 7 - canipoee sikoHue; § — koHAeHcop; 9 — moHoXpomaTop; 10 — kpoko-
Buél peuryn obepranas oupaxuifinol rpatks; 11 — @goronomuosysay; 12 — nincimosau-gucKpuminatop; 13 —
camonucels; 14 — Giok yNpasninig KPOKOBHM JBHIVHOM.

[Ty4ok enextpoHiB, chopmoBanuii enek- BIAEMOIT MyYKd ENEKTPOHIB 3 NOBEPXHE
TPOHHOIO rapmator (6), cnpaMOBYETECH HA MillleH] BHBOJHTHCH 3 poboyol xamepu (1)
MOREPXHIO 3pazka (4) wig xyrom 15° (axwmil yepes BikoHue 3 candipy (7). 3a gonoMorown
BIIPAxXOBYETECA BIZI HOPMATi 10 MOBEpxHI). kounencopa (8), moHo doKyvoyeThea HA
JocmimKysane BHOPOMIHIOBAHHA 3 00macTi BXLAHY IIAMHY MoHoxpomaropa MJIP-12
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(9). BuoineHe MOHOXPOMAaTOPOM BHIIPOMI-
HEYBAHHA OJCTCKTYETBCH liiOTGHUMHDM}’EtﬁIIﬂM
DBV-106 (11). Curuan GoTONOMHOKYBAYA
TICHIIOETRCA 38 JOMOMOTOH IIiJJ.CH!IH)Ba‘-IH-—
auckpHMinaropa (12) i nani peecTpyeThes 3a
nonoMoroto camonucus KCII-4 (13), wo 3a-
MHCYE OTPHMAHHE CHIHAN ¥ BUTIAML Cnek-
TpOrpaMH.

3a AONOMOroW CTBOPEHOTD EIEKTPOH-
GOTOHHOTO CHEKTPOMETPA MOXKHA IPOBOIH-
TH JIOCTIIHEHHA CIEKTPAILHOTO CKIALY, Ky-
TOBHX, EHEPreTHYHUX 1 TEMNEPaTYPHHX Xa-
PAETEPHCTHR ONTHYMHOTO BI’IHPDMiIlI{JBﬂHHH
(200800 um), mo enHukae npu Sombapny-
BAHHI EIEKTPOHAMM MAIMX 1 CepeiHix
EHepriil moBepXoHb TREPIHX TiJl.
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An electron-photon spectrometer (EPS) is created on the basis of ultrahigh vacuum
apparatus USU-4. It enables one to investigate the spectral, angular and energy
characteristics of optical radiation, arising at the electron bombardment of solid
surfaces. The EPS is equipped with spectrometric facilities for investigations within
the spectral range of 200-800 nm. The electron gun provides the bombardment of
solids by stabilized monokinetic electron beam of low and medium energies (10—
1000 ¢V). The apparatus enables the investigated target to be cleaned before the
experiment by heating to the temperature ~1000° C with following desorption by

highenergy electrons,
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