05 4m65030¢00

dmbmgdobGomydo  Si1xGey (0<x<0.05) dgo@o blbs@gdols
30bogg®-39d5603960 0golgdgdol s8m3geggs

Do63my9gboos mdGHm®mol $350930M0 batrobbols
9mb53M390o©

LoJo@mggenml @gdbogn®o gbogg@lodgdo
ndoaolbo, 0175, Lsds®mgganm

036obo, 2008

L593G MMM MBegds © 2008 fgaro, 0o gmemsdzowo



Logdo®mggeml ¢gdbozm®o Mboggdlodgdo

06xm®35E 0305 s BsMmmM30L LoliEgdgdol B3s3MwEIGO

B396, J399m6g bgeroldmdfg®bo 350sLEGHMOJOM, MMI 253935600 00
40965930000l 3096 9L qdME BoEOLYOESE30M BITMMAL ILIBYWYdO):
“Imbemg@olBosmygdo SiiGe (0<x<0.05) dgodo blbs@gdols 30bo g yo-
dgdobogg@o  mgobgdgdol  aodmygmgas”  ©s  390Wwg300  M93mIgbE0sL
1549639 mb  39dbozmemo  MbogzgMloBgBHol 0bxgm®mIs@GHozols ©s sGm30l
LoLEHYIGOOL  BIIMWEAHIGHOL  LoEOLIOEEOM  LEdFMdo  Tdob  4oBboergsls
©™JGHMO0L 53509300 boobbols Imbadmg9dws.

05MH0PO

bgwddegsbgero:

69396%9630:

69396%9630:

69396%9630:




Bsgomggamml ¢9dbozmMo »boggdliodg@o
2008

953G ™O0: 05 4059300
©3LbYEgds: “dbm g@oliGogy@o SitxGex (0<x<0.05) dgodo blbs®gdols
5010 39®-39d5603900 mg0lgdgdols aodm 3ganggs”

293 GHIH0 @ 068MmMHT53H035 5 oGM30L Lolidgdgdo
bsGobbo: ©MJGH™OM0

Ubmds BoGo®ms:  05M0POo

0600300Mommo  3060Mm3693900L 96 0BLGHOGMEIOOL  Fog®
B90mImY3560¢00 ILObYEgdol OLYMEHIEO0L gogbmdol BoBboom dmmbmzbols
9990b3935d0 dolo 565309300 JoBbydom 33069d0Ls s J93M(39LYOOL

M3gds 80603900 543l Lods®mzgwml 39dbozme MboggdLo@gdl.

9330 bgamdmfgeos

33GHMO0  0656MFMbgOL ©BsMPRID Bogodmd3gderm »iwgdgdl s SO
3000560 65dOMI0L s O3 FoLo (35¢390 3I3MBYBEHJOOL YodYF3s 96
Lbgs ©50d9 9000 M93OHMEJ30d 49839890 53EMMOL oMo mdomo
6905030l gotqdy.

33GHMO0  00(IMbgds, M™MI  65dOMITo  godmygbgd o LESgEH MMM
M3EG390000 (30 FoboEgdDg F0MgdE0s TgusdsdoLO BgdSOMZS (oM
ol 33069 Dmdol 30393 JO0Ls, GMIwgdoa dmombmggb dbmwmp L3gzozom®
300500905l oGHgMOGHMOOL  30G0M90530, OMmAMmOHE3  gu  FoYdME0s
Lsdg3bogh™m  BsdOMIgOOL  FGuEOMEgdoLsl) s Yzgws  Fomsbby  0gdL
35LbolidygdEMdSL.



@9boxdy

bogro09d-39®doboydol  dmbemg@ob@ogyg®o  dgbobmdgdo  asdmod-
hgg056  dogOmgengB@mbogols ©s M3AmgegJBOmbogol  bgalofymgdlbes
s dofymdoammdgddo a0dmygbgdols gGodmm 39aL3gJBoggdom, @sbisg go-
65300™Mb90L  3@olGoeydo dgldols 3o@sdgBd@ols s s3@dogryg@o bmbols
Logobol do@mgol 3m@Bgbioy®o dgbsdangdanmdgdo.

od  3oMgdmgdols  9839]B o  aodmygbgdolomgols syEogdgemos  do-
Log@o dmbm- ©s 3mmog@olgomymo Si-Ge dgbsbmdgdols dowgdols ©o
996©sdgbB o gobogydo  mgoligdgdol  dBsgsedb@ogo  3md3e gly@o
3320935, >@bodbygmo 3Omdagdol aosfyggde Lodygommgdsl odarggs Si-Ge
d9b5©0bmdgdol dsboby dgoddbol gm@EmIodmgdgdo, Ggbdgbymo ©s bgo-
AO®bymo 2sdmbboggools dmbmb@mds@dm®gdo, dbol gbgdyools mg@Im- ©s
BOHOILIJHOI@o  yoBEsdfdbgmado > bbgs  Gogo  gagdHOmbygao
bganbo{ymgdo, @M gddoi B¥dgdage as3mygbgdyemo Loaoioydo dgos-
gengos Jmbmg@obRsmoymo Si-Ge dgbswbmdgdom.

egolbongol dsboydo Si-Ge dgbobmdgdols Ggomydo LEOYJH YOS,
domo d9dobogy@o s gangdBOmaobogydo 3s®Msdg@Mgodo, s@sbsgdo@ols@as
YgbFogeomo.  3@s]Bogygmoe  Igublogegmos  Si-Ge  dgbowbmdgddo
LGB YO0 ©0gx89]Bgdol hobsbgol, g@Omog@mJdgrgdols s dJmd@sm-
ol oJBogoiool gbgdagdoggeo dobsbomgdengdo.

F0bodgdodg bodO™mITo 3o@ggmswss [o@mdmwagbogro N s P Bodols
Jobmg@ol@osmydo Si-Ge dgbsbmdgdols dog@mmlE®@yd@ycol, gemgd@dm-
30bogyg®o dobsbosmgdangdol, dog@mbobsgrol, dg@ol ©obsdoy®o dmwy-
wol, g@gbomo  @bgggdol  dobogobo  bobybol, @gesdlsgoygdo @
dolBg@gbobyao 3GMEgLgdol gOmmdaogo 33anggol dggagdo.

dmA0mS o oM Abbom Fogn-30a 39 @ ga0Mgdymo dsloy®@o Imbe ;-
@obdogy®o  Si1Ge (0<x<0.05) dgboswbmdgdo dowgdymos  sdwbs®o
damdo®gmbdosb  3@ob@Gs@obsiEool-hmb@salbzoll dgonmeom. ®3Eo39®0
dogMmlgm3dol godmygbgdom opagbogos w@gao®gdol ©s g9@dsboydols
9993390 mdols  gogemgbs  dmbmg@ob@ogols  (111)  Lod®dAygby  @ob-
@M 3530900L  Lodyzgdogglbs o  aobofoagdsby.  sadgmgg  bohggbgdos
dog@mbobsanols bowowggdol 3gaogmgdsms 3obmbbmdog®gdsbo.

oA gbogos, MMA g9@dsboydol 3mbigbd®sEool asbOwom oG-
©gds  Si-Ge  Ygbobmdgdols  dog@mbologng.  bobggbgoos, ®md  dmGom
aga0090s>  bOol  dog@mbobsgols Lowowggdl, o3 gobdo®mdgdyaos
dm@ol  5sFA™MIgomsb  g@obEs@y® dglg®do @m3s@obgdyeo dg39ddgols
©gg8mAI>300l Aogegbom, sEA®Imsdm@olo jogdo®ol dogngdol gob@woms
> olignem 3530960l hobsbgols s Imd@omdols sdyb@ykgdoom.

A gbog0s Jo@og R gd3g@s@ @ yeo dm{gom dgbsbmdgdols dgdo-
bogyn®o  LoddgzoEol ods@engds, Go@ o@INLRgOMgddo obenmjoizogdols
danmgo®gdols 3gobobdom s0blibgde.

mmsbols G9d3g@s@yasby, dmaol 9539]@ol dgmmwom, dgl§sgmogos
92009390 Si-Ge dmbmgdol@omgdols geg@dmgoboszyco dsbobosmgo-
@gdo Lofyol o mg@dygmse ©sdydoggdyer doamdsdgmdgddo.

dodmggmggemos  a®gbomo  Mbgggool  06g@Sdy9M9b0l  Lobdo@ya
©0535bmbdo (0,5-5,033) dmbmg@obFsmygdo Si-Ge dgbowbmdgdols dobogsbo



bobybols 3@m@i3gLgdols s dgdol @obsdoydo dmwyemol Ggddg®e@ydyeno
5 5d3g 0RO YM0 ©sdM oo dye gogdo.

Foddmeagboanos Logpgamo g@obEsegdol Lofyol, mg@dyamew ©sdy-
o390 o doogn  {9d3g@od®gdby gBm®Iodgdbym  damdsmgm-
496do LAHOYJH YO Yo F®Ibmdosdg Bobo y®-dgdsbogydo mgoligdgdols
(330 9dgdols Igemgdomo sbsgnobo.

‘dobogobo bobybols o dg@ol dmeyaol F9d3g@s@yage  13g]d-
Mgbdo yodmgagboanos dgdsbogy@o @bgggdol 9bgdaool aodbggol Ggansd-
Lbooyg®do 3OmEglgdo ©s 2oblabrg@gemos domo sd@ogsiog®o dobsbos-
0 gdagdo. sbggg, oEygbo@os s@bodbymo 3OmEglgdol wolignm joizoy®o
d99bgds.  aosbo@mobgdymos  oeedslol  Godol  LEHOYIBHYOgoolbomgols
sdobobosmgdgano b@sbbyao s 60-y@syglosbo jowy®o olgmjzsiog-
b0l gdoagbgeo Lgadgbdgdol, ggmdgd®oygmo ©s Fygomo meybggdols ho-
obgols @o dmd@smdbol {ganogro dobspobo babybol Ggansjlsizoy®o ©o
3oLBg@gbobyano Fodols 3GME9Lgddo.

300390505 oA 9boeno Logoooydols 0bmgomgb@ydo

29@dsbogdon  @gao®gdol  aogamgbom  obemgszoyg®o  LEA®YJE®ols
35M5d9BMgdol  3gmomgdboms  3obmbbmdogdgdsbo.  bohggbgdos, @™

29®dsbogdol  3mbi3gbH®oiooll  gob®om  Izodegds  gowydo  60-
3050 9losbo S b@asbbyano Mm®0gb@ o300l obenm 3530960y
3903dgBd@ogao s [ygoeo  ©ybggdol  Holobgols o dmd@omdols
>JBogoool gbgdgyools Lowowggdo.

2935609930l 25bLob@g@gmo 3mbigbd®sizools Si-Ge dgbswbmdgddo
aodmgagboanos gargdHH e 5JHoymo Eebm®ymo s 5JG93HMO Yo
sM0dbobols s dm@ols gogangbon olgmgsioyg®o LEA®YJGy®ols do-
@Y@0 s 9690 gB0gYo 30M53gHMgdols dgdizodgbol Bgbpgbios. Fo®-
doagbogos xodyg® sBogsiools gbg@yosdo wobenmgsiogdols holisbgobs
s dmd@omdols gergd@®mbyeo 3wy gbgem gdols aoblsbwgmgeo dgogygdo.

‘gL ogeoaos 2g®dsboygdol Lbgopslbbgs dgoagbogomdols s®og g o-
Mgdgeo Si-Ge Jgbsbmdgool dgdols dmeymols sobmeyg@gdo db0dgbg-
@mdgo0 FGoOmm GgddgOs@ydge o0bdgagoado. 400 s 600°C Fgd3g®o-
A9 gdol oM ggddo aodmgagbogros dg@ol dmyaols sbmdsgny@o  sdow-
@mgds. obsdoy®@o Imygmol sbgmo (3gEomgdgdo dosbogobgdymos Si-
Ge Jgbowbmdgdol j@0LEsm @ dgbg@do Goby®o godwsJdbols 3GM™M3g-
Lgdol dglodengdamdgdols b3y do.

0obsdg®mgg Foddmeagbgdom Logoigoydol sgrdslols Godol LE®y]-
AOsdo swdmhgbognos dmeo@ody®@o LEOYJB YO Yo ao®s]dbgdo. dm-
Lob®gdgoo  3gdbogmbogy®o s  @mddyero  Lodgd®ool  Logoioydols
obgdol  s@Lgdmdol  dgbobgd  Fobooswdogamd@ogos s  Loko®mgdls
LEAOYJBIO0ls o mgolgdgdols ©sds@gdom  gom®doggdyen  dglfogeosl.
@0BgOoB YO g Tyodmmgddo slsdymgdygmos  Lognoigoydol dmbmg@ol-
Aogoll  bgpsdodym  99bgddo  wgRMOISE0ol  bgdmJdgogdon  goby@o
2o05Jdbgdols @gogmds, @obo@ sslRy®mgdl LEOYIH YO s©-dy@dbm-
000y dog@mbobsgrols s wobsdoy®o dgdsbogn®o Jmeyemagdols @9d3g-
5@ YOY@ 0bRgagoado dglfogerols dgogagdo.

‘dobogobo  bobyboli 30LBgOgboliygano  Godol 3GMEgLgdol dsboboo-
09de0gdol sbogrobol Loggydggaby oy gbogos, @M Goby®o godwsd-
36950 slggg d0dwobodgmdls Si-Ge dmbmg@olBsmgdbol ImEyemdsdo g3o-



@53 gloe dg@ol dgdobobdom, Goi sl y®wgds dgdol dmwyeols Sbmds-
@ools s GgansJlsEoyg®d-3oLEgagbolygemo dobogsbo bobybol 3Gm39LY-
b0l dgrog®o 533g 0B Y®0 ©sIM 30 oY gdom.

9JL39®0dgb@ Yo oy gbogros, MMI dm@ols s WsModbsbol -
do@o  3mbigbd®oGom @gaodgds 0fgggl Si-Ge dgbswbmdgdols dozmmLo-
Lognobs s dg@ols dmeyeols bowowgms aob@esl. bognm domo do@so
306396 ®S300m gao@gdols dgdmbgggedo s@bodbyeno dgdobogy®o dobe-
Loomgdengdol Lowowggdo 3b0dgbganmgbo do®wgds. dgdobogycdo dobe-
Loosmgdangdol  (3gemogmgdo  [o@dmeagboen  65dOMITo  aosobsgrobgdyanos
olgmgoog®o  LEOYJHueols  ©s  os®op@giso  dsbobosmgdangdols
(33000 9595m5b YO0 gHm 3o3do Jo.

bohggbgdos, ®m3  gagJdOms©  o5JBoydo g0ty 3mbEgb@®Msiool
dmMo s ©oM0dbobo,  domo  SHMIP@0  @opoylgdol  s@Lgdyano
3obbb3agogdel  dogbgeegee  3Godhoggmar  g89dH a0  gbGadgdgb
olgomgo3090L, 039396 shogno olgnmgo30960b 3969M53000L
9690290039200 d5M09g@0l sdo@gdsls s A5bo30MMbgdgb wMgzoMdols
beg@ol IGogomyxg@o bO@LL.

dognga0@9dgemo  bm@ols s sM0dbobol dowsmo dgdggermdgdols
Jmbemg@ol@osmagmo Si-Ge dgboswbmdgdols dgdsbogydo mgolgdgdols dobe-
Loosmgdangdol mogolgdy@dgds aosbsgrobgdygaos wobamgsiogdols do®o-
39090 aoFyg9@0e00  gangdB@mbymo  33gdol  aoxg®gdol  ©sdggools  Le-
099d39e0bg, ol Jgegyomsi 60 - adsylosbo joyg®o ©s bOsSbbywo

olEm 3530960 Mog0byBEEgd0sb  gagdBHOmbymo  sdyb@dykgdoliogsb.
sbgm 300mMd9dTo  ao0b@Egds obenmys309dols dg@smdbs s dglodsdo-

Lo d9do0©gds 3gdobogg®o mgoligdgdols dobslosmgden gdo.

oA gbogros, @M dogngao®gdgao Jobo®gggdol - dm@ols s ©o-
®0dbsbols 3mbEgbB®sGool 3gmomgdgdomn dglsdengdgemos Si-Ge Jgbsw-
bmdgdols bEOYJH RO s©-da@dbmdosty dgdobogyg®o mgolgdgdols 3@my-
beybo®gds s doGmgo.

dmbmg@ol@smagmo Si-Ge Ygbswbmdgdol ©olgrmgsaoyg®o  LEOg]-
AYaol 35M0dgBMgool dodmgols @oagboeno  35bmbbmdogdgbol  Loeyyd-
390bg  [o®dmwygboeros  3gd3gdo@d ey 0bGgdgoedo  s@lgdyano
d9dobogg®@o @bgggdol gbgdaools godbggol @ganslocoyg®o 3GMmEgLgdols
dog®Omlgm3dyeo  3gJobobdgdo.  gosbogobgdymmos {111} 3@ob@Eoamp®e-
gogeo LolbEgdol LodbdRYyggdby wobamysiogdols holsbgols ©s dmd@om-
d0m  gob3odmdgoygmo  @geslsioyg@o  dobogebo  bobybol  sJBogsiools
969@300lLs s Lobdo@ols goJBm@ols 3gemoggdgdo oo @ gdg@o@y@ -
@0 Obgz0m0 ©gRMOIS30900L J0MMbgddo.

2odmga gboanos  dmbmg@olGogydo Si-Ge  dgbobmdgdols dobsysbo
bobybolis s dg@ol dmwyeol (330 gdols 3O0F03g@0 5M9960. 25bLob-

©gOYE0s I3 YEYO0  gBem@dsizools  j@odogzgmo  Lowowggdo  ©s
domo  25dmYggbgdom oy gboamos WM ggomdoll brg®mols dbodgbgermdgdo.

oy gbognos  d03Mm3@slGoyg®o  gnm@dszooll  wsfygool  3@oF0 9o
d9dobogy@o dodgol dbodgbganmdgdo s domo (33eoagdgdol Labrgmgdo.

Loolg®@ocom  b53dOm®Ido  Igldygangdyads  Lodydomgdds  aodmog-
@obgl dmbmg@olGogydo S-Ge Jgbowbmdgdol wsdsboliosmgdbgano wols-
@M 3530900  LAOYJHOol  3obdbobmgdgero  @meno  LEA®YJBYO Y s©-
da@dbmdosty g gdBOmaobogy@o, ©obsdoydo dgdsbogy®o mgoligdgdobs
s> @gmsdbooyg®o s 3oLRgmgbolygamo Dobspobo bobybol  13gd@®ols

Vi



Qo®OJoMgdsdo.  @gao@gbdol, mg@OIgmo ©sdydoggdols s gBRMAOISi300l
bgdmJdggoon @goygdo  LEAOYJGydol ©s gobogy®-dgdsbogydo  mgo-
Lgdgdol (3geoegdgdol oy gbogro  35bmbbmdogmgdsobo dglodengdganos
25dmygbgdygmo  0dbols dmbemg@MobEsmygdo Si-Ge dgbowbmdgdols ¢ydgby
sbogno 36J30mbsgy@o bganloFymgdols © dofgmdogmdgdols
‘dglsJdbgens.

Vii



Resume

Monocrystalline alloys of the silicon-germanium system are characterized by the wide
application perspectives in microelectronic and optoelectronic equipments and de-
vices. That is caused by the possibilities of controlling lattice parameters and the
energy gap. For the effective application of these properties, complex investigations of
the process of obtaining and the fundamental physical properties of the bulk mono-
and polycrystalline Si-Ge aloys is important. The solution of the mentioned problems
gives us possibilities to create photodetectors, X-ray and optoel ectronic transducer and
other electronic devices, in which for substrate instead of Si will be used Si-Ge
monocrystalline alloys.

At present, the real structure of bulk Si-Ge alloys, their mechanical and electrophy-
sical parameters have not been complexly investigated. Practically have not been
investigated also, energetic and activation characteristics of the generation of the
structural defects, their interactions and motions.

In the present work we are presented results of the microstructural, electrophysical,
microhardness, dynamic shear modulus, torsion oscillation internal friction relaxation
and hysteretic processes investigations for n- and p- types monocrystalline Si-Ge
aloys.

Bulk monocrystalline Si;xGey (0<x<0.05) alloys separately doped by B and As have
been grown by the crystallization-Czochralski method from the melt. Dependence of
doping and Ge concentration on the density and distribution of dislocation in the (111)
plane have been established by using the optical microscope. Regularities of changes
of value of microhardnes have been shown also.

It has been established, that increase of Ge concentration cause decrease of
microhardnes values of Si-Ge aloys. Doping by boron cause increase of
microhardness values, reason of this are influence of compressive deformation near of
B atoms in the crystalline lattice; increasing of inter-atomic bonding forces;, and
generation of dislocation and retardation of their motion.

Increasing of the mechanical hardness by the high temperature annealing have been
established, which can be explained by the mechanism of blocking by impurities of
dislocations in the impurity atmospheres.

Electrophysical characteristics of doped Si-Ge monocrystals in the initial state and
after thermal treatment have been studies by the Hole effect at the room temperature.
Temperature and amplitude dependence of internal friction and shear modulus of
monocrystalline Si-Ge aloy in the low frequency (0,5-5,0 Hz) torsion oscillation have
been investigated.

Structural sensitive physical-mechanical properties and their comparable analysis of
the specimens in the initial state, after thermal treatment and under deformation are
presented.

Relaxation processes of dissipation of mechanical oscillation energy in the IF and
shear modulus temperature spectra have been reveaded. Dislocation nature of
mentioned processes and their relaxation characteristics are established.

Role of generation and motion of geometrical and kink pairs, segments of screw and
60° - dislocation which are characterized for diamond type structure on the IF
relaxation and hysteretic processes has been established.

Regularities of changing of the parameter of dislocation structure, caused by the
doping with isovalent germanium have been established at first.
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It has been revealed, that increase of the Ge concentration causes decrease of
geometrical and kink pairs generations, values of activation energy and motion on the
dislocations with 60° -edge and screw dislocations.

Tendency to decreasing of the dislocation structure, force and energetic parameters
owing to doping by the donor As and acceptor B in the Si-Ge alloys with the definite
concentration of Ge are established.

Absolute value of shear modulus of different contents of Ge for nondoped Si-Ge
aloys in the wide temperature range has been established. Anomalous increase of
shear modulus near 400 and 600 C temperatures has been revealed. These anomalous
are explained in aspect of possibilities of structural transformations in the crystalline
lattice.
Owing to the modern conception in the diamond type Si structure, polytypical
structural transformation is revealed. Today, opinions about existence of the
hexagonal and rhombohedral symmetry Si phases are contradictory and needs future
additional investigation of the structure and properties of material. The redlity of the
phase transformation by the deformation in surface layers of Si monocrystal is evident
in the literatures data, which are agreed with the results of structure-sensitive
microhardness and dynamic shear modulus investigations.
On the base of analysis of characteristic of hysteretic type processes of IF has been
established, that phase transformation takes place also in the Si-Ge system, mainly by
the shift mechanism. This idea is confirmed by the anomalous of shear modulus and
amplitude dependence of the relaxation and hysteretic IF processes which are
observed.

Experiments has shown, that doping by the low- concentration of As and B causes
increase of the values of michroharness and shear modulus in Si-Ge aloys. But
doping with the high concentration of As and B causes significant decrease of the
values of mechanical characteristics.

Mechanisms of changing of the mechanical characteristics are analyzed with opinion
about connection between changes of the dislocation structure and unelastic
properties.

It has been shown, that electrical activity low-concentration B and As, in spite of
difference between the atomic radius of these elements, practically they very
effectively causes retardation of dislocation, increasing energetic barrier of generation
of new dislocations and considerably increase of the elastic limit.

Peculiarities of characteristic of mechanical properties of monocrystalline Si-Ge
alloys doped with high concentration of B and As have been analyzed on base of
assumption saturation of the disconnected electron coupling in the dislocation cores,
which cause to release of 60°-edge and screw dislocations from electron coupling. In
such condition dislocation mobility increases and respectively decreases
characteristics of mechanical properties.

It is established, that by changing of the concentration of doping B and As impurities

is possible to control and predict structural-sensitive mechanical properties of Si-Ge
aloys.
On the base of regularities of controlling of the dislocation structure parameters of
monocrystalline Si-Ge alloys, it has been established microscopic mechanism of
relaxation processes of energy dissipation of mechanica oscillations in the
temperature interval.

It has been analyzed changes of frequency factor and relaxation IF activation energy
in condition of high temperature oscillating deformation caused by the generation and
mobility of 60°- edge and screw dislocations on {111} crystallographic system planes.



Critical area of changing of the internal friction and shear modulus of monocrystalline
Si-Ge allow has been revealed. Critical values of amplitude deformation and elastic
limit has been established. Values of critical mechanical stress of beginning of
microplastic deformation and character of their changing are determined.

Presented work reveals the role of dislocation structure of monocrystalline Si-Ge
dloys in formation of structural sensitive electrophysical, dynamic mechanical
properties and relaxation and hysteretic IF spectra. Regularities of changes of
physical-mechanical properties, established by doping, thermal treatment and
deformation can be used for application new equipments and devices based on
monocrystalline Si-Ge alloys.
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