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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JlazepHO-iHIyKOBaHi HAHOCEKYHJHMMH iMITyJIbCaMU IIPOLECU MACOIIEPEHOCY Ta POPMYBaHHS iHBEPCIMHUX i

Bapi30HHUX LIAPiB B TBEPAUX PO3YMHAX HA OCHOBI TeJIypULY KalIMilo

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Laser-induced by nanosecond pulses processes of mass-transfer and forming of inversion and vary-band layers in
solid solutions based on the cadmium telluride.

Pedepat yKpaiHCBKOIO:

JleTaspHO BUBYEHO IIPOLIEC BUHMKHEHHS Ta nomupeHHs yaapHoi xeuii (YX) y CdTe, TBepaux po3ynHax Ha Horo
ocHOBi Ta cTpyKTypi In/CdTe npy HaHOCEKyHAHOMY JIa3€PHOMY OIPOMIHEHH] 3 YTBOPEHHSM iHBEPCiIIHOTO mapy,
IOCJIIPKEHO MOB'SI3aHUN 3 YAAPHO0 XBUJIEIO MACOIIEPEHOC. [1J1s1 reHepallii CUJIbHO HEJIIHIMHOTO aKyCTUYHOTO
iMITyJIbCY 3 [IOJA/ILIIMM YTBOPEHHSM YAAPHOI XBUJIi HANIIBIIPOBITHNUKY ONIPOMIHIOBaIMCh IMITYJIbCAMU TPUBAJIiCTIO
20 Hc B o6J1acTi PyHAAMEHTAJIbHOTO [IOTJIMHAHHS. B 3ay1€5KHOCTI Bif] iHTEHCUMBHOCTI iMITyJIbCY JIa3epa po3paxOBaHO
rinbuny yrBopeHHs yaapHoi xeuii B CdTe, Cdl-xHgxTe Ta B MeTasli iHAiM, SIKUIl BUKOPUCTOBYETLCS SIK JIETYI04Ya
nomimka B CdTe. BcTaHOBIIEHO, IO [TPY NOTY>KHOMY HAHOCEKYHIHOMY JIa3€PHOMY ONIPOMiHEHHI CTPYKTYP
metan/CdTe (CdMeTe) 3 yTBOpeHHSIM iHBEPCIliHUX IAPiB IOMIHYIOUYMMHU MEXaHi3MaMU MacoIlePeHOCY €
HAJIBAJIKA FeHepallisl TEMIIepaTypy Ta TUCKY, IPYTOPSIIHMM € IIPOLIEC BUHMKHEHHS], IOMAPEHHS Ta 3aTyXaHHS
yIapHOi XBUJIi, OCKiJIbKM BOHA YTBOPIOEThCS B 00'€Mi HAMIBIIPOBiTHMKA 2 HE Ha TOBEPXHI, 260 5K HE YTBOPIOETHCS
30BCiM - IPY MaJIMX TOBLUIMHAX KPUCTAJIB i IpY MaJIMX iHTEHCUBHOCTSIX JIA3€PHOTO iMITyJIbCYy. BCTaHOBIIEHO, 10
3MiHa KOMIIOHEHTHOTO CKJIafly X, @ CaMe JIOKaJIbHUI MacollepeHocC pTyTi y BapisoHHux mapax Cdl xHgxTe Ha
rJIMOUHAX, M0 IE€PEBUIIYIOTh JOBXKUHY IOIJIMHAHHS JIa3€pPHOTr0 BUITPOMIHIOBAHHS (CKiH-1Iap) Ta TEIJIOBOI Juyaii,
BiIOyBa€eTbCS 32 paXyHOK 3HAYHOTO IpaflieHTy TUCKY yaapHoi xBuii. Ha npuknani CdTe nokasaHo, o yAapHa XBUJIS
y TBEPAOMY TiJjli IpY YTBOPEHHI Ta MNOUIMPEHHI, @ TAKOX [1€Pe]], CAMUM BUHUKHEHHSM - 3a PaXyHOK IIOCTYIIOBOTO
30i/IbLII€HHS IPaJlieHTy TUCKY - IPU3BOAUTD O YTBOPEHHS JrcIoKalii. [Ipy LboMy I'yCTUHA ACJIOKALIN
36ibLIyETHCS i3 TTIMOUHOIO i € MAKCMMAJIbHOIO B MiCLli YTBOPEHHS YIapHOi XBUJIi. BifilloBimHO nOKa3aHo, 1m0
yIapHOIO XBUJIEI0 MOXKHA JIOKAJIbHO BILJIMBATU Ha AedeKTHY MifcucteMy Ha pisHiil riubuHi kpucrany CdTe ta
TBEPAMX PO34YMHIB HA MOr0 OCHOBI. [IpoaHasi3oBaHO OJHOYACHO [il04i MEXaHi3MU YTBOPEHHS YX y HAIliBIIPOBIJHUKY
IIPY HAHOCEKYHIHOMY JIA3€PHOMY OIPOMiHEHHI B 3araJlbHOMY BUMNAKYy. Lle mBuIKuUI HAarpiB, MBUAKI (pa3osi
IIEPETBOPEHHS, a6JI41lis, BUTIAPOBYBaHHS 3 ONTUYHUM NPO60eM. Lle € BasKJIMBUM IIPY BUBYEHHI Ta IPOTHO3yBaHHI
IIpolieciB MaconepeHocy, yaapHoi aedopMaliii i BinosigHo reHepaii iMIysbCy CTUCKY IPU HAHOCEKYHIHOMY
JlazepHOMY onpoMiHeHHi cTpykTyp metan/CdTe (CdMeTe) Ta TBepaux po3unHiB Ha ocHOBi CdTe 3 yTBOpeHHSIM

iHBEPCIMHUX Ta Bapi30HHUX LIaPiB.

Pedepar aHIJIiHCBKOIO:

The process of generation and propagation of shock wave (SW) is in detail studied in CdTe, solid solution based on
the CdTe and structure In/CdTe at nanosecond laser irradiation. Mass-transfer related with the shock wave is
investigated. For the generation of a big nonlinear acoustic pulse with further formation of shock wave
semiconductors were exposed by pulses with 20 ns duration in the area of band to band absorption. Depending on
laser pulse intensity the depth of shock wave formation is calculated in CdTe, Cdl-xHgxTe and in a metal indium
which is used as dopant in CdTe. It is established that at the powerful nanosecond laser irradiation of the
structures metall /CdTe (CdMeTe) with formation of inverse layers the dominant mechanisms of the mass-transfer
are ultra-fast generation of temperature and pressure, second-rate is a process of generation, propagation and
attenuation of shock wave, because it appears in the volume of semiconductor, but not on the surface, or does not
appear quite - at the small crystals thicknesses and at small laser pulse intensities. It is established that the change
of composition x, namely local mass-transfer of mercury in the vary-band layers of Cdl-xHgxTe on the depths



which exceed length of laser radiation absorption and thermal diffusion, takes place due to the considerable
gradient of pressure of the shock wave. On the example of CdTe is shown, that shock wave in a solid state body at
generation, propagation, and also before origin - due to the gradual increase of gradient of the pressure - results
in formation of dislocations. Thus the dislocations density is increased with a depth and is maximal in the place of
the shock wave formation. It is shown that it is possible locally to influence a shock wave on the defect subsystem
on the different depth of CdTe crystal and solid solution. The simultaneously operating mechanisms of the
formation of SW are analyzed in a semiconductor at the nanosecond laser irradiation in general case. It the fast
heating, fast phase transition, ablation, evaporation with an optical breakdown in vapors. It is important at a study
and prognostication of processes of mass-transfer, shock deformation and according the generation of
compression pulse at the nanosecond laser irradiation of structures metall /CdTe (CdMeTe) and solid solution with
formation of the inverse and vary-band layers.
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