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Nowadays, nanostructures are one of the most investigated objects in solid-
state physics, especially Quantum confinement effect in quantum dots, quantum
wires and quantum wells. In the case of nanosize structures the energy band dia-
gram of semiconductor has strongly changed. This leads to a crucial change of
semiconductor properties such as: electrical (due to the change of free charge car-
rier concentration and electrons® and holes’ mobility); optical (absorption coefti-
cient, reflectivity index, radiative recombination efficiency); mechanical and heat-
ing properties. It is known that in elementary indirect band-gap semiconductors
such as Si and Ge radiative electron-hole recombination efficiency strongly en-
hances in nanostructures due to QCE [1]. Moreover, shift of Photoluminescence
(PL) spectrum toward high energy of spectrum, so called “blue shift”, has been
predicted [1] and observed in Ge [2] and Si [3] single crystals.

A novel laser technology elaborated for nanostructures formation in elemen-
tary semiconductors is reported.

Nanohills on the surface of Ge single crystal were formed by basic frequency
of Nd:YAG laser radiation at intensity of 30.0MW/cm® [4, 5]. This structure is
characterized by patterns related to Ce; point group symmetry covering all the sur-
face of the sample and having translations symmetry. In the case of Si single crys-
tals nanohills were formed by the second harmonics of Nd: YAG laser radiation at
intensity of 2.0 EJ{EEM [6, 7]. The same nanostructures were induced on the sur-
face of Si,Ge;./Si heterostructures with x = 0.3 and 0.4 by basic frequency of
Nd:YAG laser radiation at intensities from 2.0 till 20.0MW/cm? [8]. The mecha-
nism of nanostructures’ formation on the surface of elementary semiconductors
was studied using Atomic force microscope, Electron scanning microscope, Ellip-
sometry, Photoluminescence and Raman back scaltering spectra. Unusual phoiolu-
minescence spectrum from the irradiated surfaces was found in the visible range of
spectrum. Photoluminescence from Ge, SiO,/Si and SiGe/Si nanostructures can be
explained by Quantum confinement effect, A shift of micro-Raman scattering
spectra in Ge is a good evidence of this suggestion. Unique asymmetric photolumi-
nescence spectra of the irradiated Si0,/Si structure with gradually decrease inten-
sity in read part of spectra is explained by Quantum confinement effect in nano-
hills-wires with a graded decrease of diameter toward the top of nanohill. The fol-
lowing mechanism of nanohills formation in Si; Gey/Si structure by laser radiation
is proposed: jrradiation of SiGe/Si heterostructure by Nd:YAG laser initiates Ge
atoms drift to the irradiated surface due to gradient of temperature - Thermogradi-
ent effect. After every laser pulse gradicnt of temperature increases due to increase
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of Ge atoms concentration at the irradiated surface and new Ge phase formation
occurs at the end of the process. Ge atoms are localized at the surface of Si like a
thin film. Self-assembly growth of nanostructure on the irradiated surface takes
place by Stransky- Krastanov’ mode.

For the first time was shown the possibility of graded band gap structure for-
mation in elementary semiconductors. Thermogradient effect has a main role in
initial stage of nanostructures formation by laser radiation in elementary semicon-
ductors.
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MeToamMi HU3KOTeMMepaTypHoit (otomomusecueruy (DJII) uccnenosansl
MeXaHM3Mbl NeEKTOODPA30BAHKA NpH ABHIKEHHH W TEHEDALMHM JIMCIOKAlMA B
kpuctanaax CdTe, Cd,Se,Te (x<0.1 at. %), CdSe u CdS. [1pu 310M 0GHapyxKeHb
TpH THNA AeEKTOB PAsTHUHON NPHPOLL, KOTOPLIE NposBisioTes B criektpax OJL

1) Tenepauys AMCIOKAUMH M MX JBHKEHHE NPH MAKPOTKOMMYECKOH NIacTH-
yeckoi hﬁw@Oﬁng:E BLI3LIBAST TIOABNEHHE COBEPUIEHHT HOBWIX JHMHHE B TTOJ0C 13-
nyuenus 8 cnekrpax ®J1. Ty HOBBIC 10IOCH HE BOZHMKAKOT IPU BREJICHUA B KPHU-
CTam TpaJHIMOHHBIX ae(eKToB peméTka nan npumeceil, [losToMy Takoe usnyye-
HHE NOIYYHANIC Ha3IBaHHC ..»L.,_EO;__Oﬂm.:SOImOﬂO UOZOw*@Emm.E_mOI:O_.G Ewb%zm:ﬁm:,
OHO 06LIMHO COCTOUT U3 HECKOMBKMX CEPHil YIKHX THHUM, PACHOIOKEHHSIX BOIU-
31 Kpas (yHAaMEHTATLHOTO NorioueHns. JedekThl, OTBETCTBEHHBIE 32 3T H3TY-
YEHHE OTHOCHTCH HENOCPEACTBEHHO K 3JICKTPOHHBIM COCTOAHUAM COOCTBEHHO Aiapa
AHCAOKAHH, Taxasn E:%Oﬁ?._mﬂxm NMOJIYHCHE HaMK U3 CONOCTARICHUA NIPOCTPaHcT-
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