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ABSTRACT

Makar EITe®t ronic and structur al prop
chal cogMan wWsecsr i pt .

Thesis for the Doctor of Phil osophy
Nanomat erNaatl 8ald i®eah. Franko Nati onal
2025.

This work is devoted to the invest:i
(1009¢eand (00#&) for the formdt(ildm®gahnd
| % ( Ol0rMT)e based on chal cogeni de semi c;
matrices, and to the study of the mect
surfaces.

Chalcogeni de | ayer edSg@emdi donlfceu doted rom

mat eri al s t hat -gheonl edr gptrioom seel e cotrr onreixas .

i n | ayer ed structur es, wher e i ndi vid
i ndependence. This | eads @loegctomdryi ¢ os f
physical properties of their siusrufcahc eass

grooved,i kehasitmuctures obsenyedTbr 6tha
i nterl ayer <c¢l|l eavagealsuursfeacoefs grnodo viehde
templ at es for the formati on of sur f a
considerable interest. Addressing the:

the surface structheier o¢l d atyrea reidc cprys

interfaci al i nteractions, i ncluding tF

Thus, i n the context of further dev
essenti al to explore the possibilitie
nanostructures on these surfaces, &aéfe\

fabrication of nanostructures and nanc

The electronic sghagcd ucem@pangi teil @mem
of (1yUPe)nd (@0&) crystals were invesay
photoelectron spectroscopy (UPS and- XlI



GGA) . Speci al attention was paid to t
changes during storage -hoifg ht hvea csuaump | (elsH

As part of the study, t hesSedrexdtralr
calculated based on structur al I nfor m

within the generalized gradient Bppke
Ernzerhof (EBEYyeémathamgéunctionaposdJhl
to determine which atomic states contr
of the (100) Ic4b eaanvda gpel asyu raf akceey aerxlfaalt eerdi e
processes and interface formation. Ac:«
| 45ei s mai nl y -pf oarrwule dSrelby tlan s, wi t h a pr e
lp. The valence band, Il 21t Hdt &i a®j ngs
composebdp oaflgh NS¢ ates, with a s-promigieta

It was established thtaesut hac & Bcikopmm

bombardment significantly differ from

|l on sputtering | eads to surface enri cl
Fer mi l evel, change i n work functdiemrs,
Sstates. 't was shown t hSgcatl caes | ad te-&IGAG
generally corresponds to the UPS spec

studying the bandI| Sesuctace aftdrhei d
prolonged UHV exposure is uninformati v

Experiment al0OGgstdidipes sofontsfem | elae a@EO
along the <001> and <010> directions |

effective el ecitprodmtmaves ees cradam dtat@eeodlr3 tt«

‘isandwdi rections, respectively.
XPS studiednde theay@@é) surface rev
contaminant s, particubarlkyeawvebdonr gat

oxi de phase was detected on wuncl eaned
met hods was investigatedorthemnmmani nurt e

desorption and the disappearance of t



contaminati on. Ef fective cleaning W a S

however altered the surface stoichi ome

The -osregani zati on processes of indiut
(10Q9eand (©00&) were studied, which ser\
0D and l i near 1D nanostructures. Tw
| % ( 1108¢and¥% ( @l0OMTe pmeapeosed and experin
based smhasel déwetting and intentional

sputtering.

For the first ti%mné€O0loMTe0 Dwvansa noobstyasitneel
surface of tmdlel aygsedl ( WBG1)Ng-sa att lee rdme
process. | t was found t hat t he shap
nanostructures ar e adetieremisnyenumebtyr yt hoef s

Analysis of the dens% { 9l0mhTfe sntanoessy ss
obtained by STS showed -at@anoereéwawet oinn ¢

increase in the density of states ih t
phase, with increased indium coverage
1. ¢V.

A new approach for f or mi% @ 110kBi¢gweaasr
i mpl emented by modifying t hlegdecdrefaarag e
via ion sputtering. It was found that
|l ed to indium accumulation on the su
formation %f Thmet prbposked techmodiuki dat
the substrate or deposition of a cond

nanostures with cleardgctdiedmnnedspacirmeg.t

The kinetics of indium nanostructur
AB® crystal s, pamfTec walnbdiSle(yl (@0l )i nvesti
roughness parameters (RMS), skewness,
behavior on both surfaces. The growth

were shown to depend on tkeposxpeéeonmehet

amount of mat er i al
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For t hlen T(eO Oslur f ac e, Il ncreases 1 n RM
t her mal treat ment of the deposited iIn
solsitat e dewetting and nanostructurée f
Webemdemo Folrss¢ 108)er the fAsiagnealbkag A
procedure at i{bolwayerv egraogvet,h Ivaayserobser v
of one at omic | ayer . Activation of |
nanosesuwtuh an average height of two

Formation of l i near 1D indium Inse o
surface, oriented by the grooved subs
activatioM b¥al meorde under Tfaremaamiamn! A d)e
Amul ti pl ei fdienpaols i aTPrR@da®| IAlC9 06( procedur es
showed significantly | ower surface rou
Kurtosi s.

The practical significance of the
mechani sms of indium nanostructure for
crysuSeeandl hnTe. This enables consi deri
for the creation of stable nanosyst ems
production of nanoscale electronic coil
in the devel epimeenctt ofr ainiselsd or se sa nlda ssee
Schottky barriers, wher eisemabbeduan d
mor phol ogy S essential . These mat er

devel opment of sensor el ements and phc

Thus, the obtained results are of cons
resear chandn nancoeol ectronics, offering
functional nanosystems.

Keywolrdgered crystals, indium chalc
scanning tunneling micragwcpphypt @aalde cstpre
ultraviol et phot oel ectrreosnol % @ @ c tsrpoescctorj

functi onal-sttahteeo rdye vaestoteimdd .y 0dl fnanostru
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