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99b396M0096¢ Mo mMbo3999d0L Msbsbds 0bgbGHMmMHby Imgdmmo 50 36 JoduodswrMo
©5G300mM30L 306MMBYOT0 OBHIOMMZO-A9S5OH0JOOL TMI0YdIGdJd0L gobEH30MmM30L
93™90%9 3000b@gds FbMEMm© MM 2odMrMgds, HMIYo gLodErgdg0s 939300MGINIP0S
Loeo0dol B-35¢ol IMPORBO 33000 SFMOHRMWOo BsHBMMO 8y)bgols FmMT0MmGOLMO
[5]. Lofigol 0aMdsMgmdsdo s, A9BLIIMMGOOm, ToL9bgMAIE0ZMo  JgargdEHOmbdom
3Lb03gd0L 999, 296330MHMZ0L FEHMDg PBEYdS 35d9b0. (36MdOEO FMsBMYBGOOL Mobsbdow
[11] 3963300030l 3Gm395d0 d5gdobol godmaw0bgds ©s353806M)9dE0s LoEroE0YAoL B-35¢ol
35Dob 29MJIBIBMIB 2obLIBWIMHo Mom©gbmdom Si-III s Si-XII 3G0LEHIWMOH RsDJdS.
dgmmg  3bMoosb  hBL, GmI  49BGHZ30MHMZ0L  M9x03Dg  godmzargboo  ASIbMGdOL
3600303990 LSFMYeEM Logmb@sd@m (693900l 3603369 MdGd0 Fgsmgdom FEoMgs, Toa™sd
00539 0a0Lss, o3  [oMmImaqbowros Bsddmddo [12]. Logmb@oddm (bggol  89dz0Mm9ds
36003690 m3bso  4963060HMdGdMos  dMMOD  EM30Mmdom, MMmIwoms3  9b50d3bgerm3zbo
UGH0MW0MHEYdS 0bEIBE 300l 3OMEILYOTO STMEORMWO BSBOL BMOHT0MYDS.

15330930 Pp-Si 6083gd0 LYVGHOIE M6 EM30MYOMO dMEMO®. 530l Fodm EY35MdOL
dmEMEols o LBdMoEm  Ly3mbGoddm  (bg30l  T9930Mmgds  369dBH03MNMWI© 96 9605
593000990 ©gbols FoEHs6m9d9wo bgzMgeqdols 3mbEgbE®meEosby. s®Lgdomo 360d3bgwmds
593L Si-ols s B-0l 5&mdgdl dmMol s6bgdve o goblibgegqdsl (~28%) s W™ 3swobgdmem
©IBRMOA53058 B-ob 5GHmMIgdols obermdmdsdo, Losg 83060©Yds Si-ob 3MoLEHIWMEOO dgueol
693500 IBRMOM 5305 S 0436905 SFMORMO GsBOL BsLEBZOL 30MHMdYdO.

99b396009963)5dds 5B3969L, 6ma dmbm3M0LEswmGo p-Si:B 3119d9969900L
9505969693030 99dBHOMmbgdom ©iboggds 03938 M9OsEOME  A9BTBHI0EYdL  ©d
L53MbGodBH™ 65930l LLEO BOHPIL. S0 30MHMDGOT0 FMBMEBYE0s BsBMMO Yo sdabgdOL
339305 MM0  dIMOYMHOL  5Togds.  9bodbwo (330 dgd0  49B30MHMDdYdIMOs
©9993H900L  J3qLoLEBHYST0  MYOMOYODIWMIOMIOOL  25dW0gMHYOOm. QU FoMGIMGdS
d9L5dgd9E0s godmygbgdmo 0dbsli 0bgbEHomgdol 3MmEqlido Si-ol LGB ME@msdo BsBMOO
390059§36900L dom0130L FgLodEgdEMdGOOL LY.
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Indentation induced structural changes in boron-doped silicon irradiated with electrons
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1. Ilia Vekua Sukhumi Institute of Physics and Technology

2. Sokhumi State University

Abstract

A complex study of the microstructure, electrophysical properties, and structural phase transformations
in the processes of ultramicroindentation of boron-doped monocrystalline silicon substrates with (111)

crystallographic orientation in the initial and irradiated state was carried out.

It is shown, that irradiation of p-Si samples by 12 meV energy electrons with fluences =10 cm™
stipulates decrease of the specific electrical resistivity by 3 times and holes mobility by 20% . In infrared
absorption spectra of the electron irradiated samples, decrease of the oxygen and carbon atoms

concentration by 2,5 -3 times is detected.

By Load-displacement measurements during the indentation processes with a Vickers indenter on the
(111) planes of the research sample irradiated with electrons a weak increase of the elastic modulus
and the average contact pressure corresponding to the transformations of the unstable phases of silicon
is revealed. The contribution of electron irradiation modified dislocation atmospheres in the
characteristics of electrophysical properties and structural phase changes carried out in the indentation
processes in boron-doped silicon is discussed. The reasons for the variation of the dynamic mechanical
and electrophysical properties related to the modification of dislocation structure atmospheres induced

by electron irradiation in monocrystalline p-Si : B samples are analyzed.

Keywords: p-type silicon, high-energy electrons, Vickers indenter, elastic modulus, contact pressure,

electrical resistivity, holes mobility.
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