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2. Adsorption of oxygen on the faces of single crystal tungsten at cryogenic temperatures

Pedepar:

1. Incepraris npucBsYeHa BUBYEHHIO ancop6uii kucHio Ha (100), (111), (112), (110) Ta BigiHanpHuX [3(110x%( 0 1)] i
[5(110)x(0 1)] rpansix BosibdpaMy IIPM HU3BKUX, BKIIIOYHO A0 SK, Temneparypax. [1y1s 3AiiCHEHHS LMX JOCHiIKeHb
0yJI0 CTBOPEHO HAJIBUCOKOBAaKYyYMHY YCTaHOBKY TUIly "4OpHa Kamepa'. Huspkotemneparypsi T/l cnektpu
afcopOLiHMX CTaHiB MOJIEKYJISIPHOTO KUCHIO MAIOTh TPU MiKU: 3 TEMIIEPATYPOIO gecop6buii 25, 27K HezanexxHO Bif,
KpucTanorpadiuyHoi opieHTallii moBepxHi BoJbdpamy Ta IIiK 3 TeMIepaTypoto gecop6buii 45K, mo tinbku ayas W(l11)
a3Mmimyetses 1o 60K. 1i ctanu xapakTepusyloTbCsl eHeprismu akTusalii gecop6uii 0,07, 0,08, 0,13 eB (0,017 eB nns
W(111)). 3anoBHEHHS aicOPOLIMHNX CTaHIB BiiOYBAa€ThCS NMOCIiLOBHO. JI715 BUBYEHHS KiHETUKU aiCOPOLii KUCHIO
BUKOPUCTOBYBABCS METOJI, MOJIEKYJISIPHOTO ITy4Ka IpY TeMIIEpaTypi rasy B epy3nBHOMY axeperi 78-550K.
BcraHoBs€HO NONiOHICTb KiHeTHUKY afcopouii kucHio Ha (100), (112), (111) Ta BiLiHaIbHUX IPaHSX BOJIb(PAMY i SIKiCHY
BiIMIHHICTb KiHETHKM aACcOPOLii HAa ToYaTKOBil cTazii Ha rpaHi (110). Buxoasuu 3 aBOCTaniiHOI MOZei KiHeTUKHU
azcopObuii Ta OTPUMaHMX 3aJIEXKHOCTEN KoedillieHTa IPUJIMIIaHHS Bif] IOKPUTTS, TEMIIEPATYPH MigKIaaKU Ta

KiHEeTUYHOI eHepril [1afjalodnx MoJIeKyJl, IIpoaHasli3oBaHi iMOBIpHI MexaHi3MU YyTBOPEHHSI aJicOPOOBAHOI IIJIiBKY 151



IOCJiIXKYBaHUX CUCTEM. BUSIBI€HO POJIb BIACHOTO i 30BHILIHBOTO NEPECTAHIB B aACOPOLiTHOMY IPOLEC.
BcraHoBseHa gucoliaTuBHA Ipupoga aacop6uii mpu 5K i BIyinB noBepxHeBoi aTOMHOI CTPYKTypu Ta fedeKTiB Ha
KiHEeTUKY aficop6Lii. OTpuMaHi pe3ybTaTh AeMOHCTPYIOTb 3aTHICTb AaHUX 110 KiHeTULli afcopo1iii 6yTu mpKepesiom
iHpopmalii BIHTHOCHO XapakTepy NOTEHLiaIbHOTO 6ap'epy i poJIi peCTaHiB IPU AUCOLIaTUBHIN afgcopoLii.

2. The thesis is devoted to study of oxygen adsorption on (100), (111), (112), (110) and vicinal [3(110x( 0 1)] i [5(110)x(0
1)] faces of a tungsten at low, down to 5K, temperatures. The UHV setup of the "black chamber" type has been
designed to accomplish these researches. It has been established that low-temperature TD spectra of molecular
oxygen adsorption states posseses three peaks: at desorption temperatures 25K, 27K irrespective of
crystallographic orientation of the tungsten substrate, and the peak at desorption temperature 45K, which is
displaced to 60K only for W (111). The peaks correspond to multilayer condensation, physisorption and weak
molecular chemisorption states, respectively. Adsorption energies 0,07, 0,08, 0,13 eV (0,17 eV for W (111)) are
attributed to these states. Their occupation proceeds sequentially. The molecular beam technique has been
applied to study a adsorption kinetics at effusive sourse gas temperature of 78-550K. A Similarity of oxygen
adsorption kinetics on the (100),(112), (111) and vicinal tungsten faces and qualitative by different initial adsorption
kinetics on the (110) face were observed. The probable mechanisms of adsorbed film formation for the investigated
systems has been analyzed. A role of intrinsic and extrinsic precursor states during adsorption process has been
elucidated on the ground of two-stage model of adsorbed layer population and experimental date on dependences
of sticking probability on coverage, substrate temperature and kinetic energy of impinging molecules. An existence
of dissociative character of adsorption at 5K and effect of surface structure and defects on adsorption kinetics
have been prooved. The obtained results manifest a capability of the adsorption kinetics data to serve as a
informations sourse concerning the potential barrier nature and involvement of precursor states in dissociative
adsorption.
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