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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19.31

Tema gucepranii:
1. OCco6IMBOCTi I'€300I10PY B HEOIIPOMIHEHMX i TaMMa-OIIPOMiHEHUX MOHOKPUCTAJIax FEPMaHilo Ta KpEMHII0

2. Features of piezoresistance in unexposed and exposed to y -rays monocrystals of germanium and silicon.

Pedepar:

1. BusHaueHo 17151 y- OIIPOMiHEHMX MOHOKPUCTAJIiB T€PMaHIl0 Ta KPEMHIIO BEJIMYMHY 3MiHA €HEPreTUYHOI IiIIMHU
Mmix piBHaIMU (Ec-0,2)eB i (Ec-0,17)eB Ta gHOM C-30HM NIpU TeMIlepaTypax Halbibll IOBHOI i0Hi3allii piBHIB y
IIMPOKOMY [iaNa3oHi NPUKIaleHUX MEXaHIYHUX HAIIPY>KeHb. BCTaHOBJIEHO, [0 Y KPUCTA/Iax FEPMaHilo B 00J1aCTi
BJIACHOI NIPOBiIHOCTI /1J14 MOSICHEHHS X0y 3asexkHocTtel Ro=f(X) kpim nedopmariiiHoro nepecesnaeHHs HOCIiB
3apsLy MiX €KBiBaJIeHTHMMU L-Ta fespTa -[IOJIMHAMU Ta 3MiHU 3arajibHOI KOHLEHTPAllil BIaCHUX HOCIIB 3apsny 3
THCKOM HEOOXiIHO TP IEBHMX YMOBAax BpaxoByBartu 11 Hanpsmis [111] Ta [100] nepexonu HociiB 3apsay Mix L- Ta
IesbTa-AoJrHaMu c-30HU. [TokazaHo, mo npu HasgBHOCTI IB]] repmanito (NGe=5*1018cmM?3 ) B KprcTanax KpeMHilo 3
momimkoio pocdopy (NP=2*1016cm?3 ) He crioctepiraersest i3 OI1]] ionizalii es1eKTpUYHO aKTUBHUX JOMIIIKOBUX
CTaHiB. 3alIpONIOHOBAHO METO/, BUBHAYEHHS MOJYJIIB MIPY>KHOCTI N-Ge Ta n-Si, IKUi I'PYHTYETbCS HA BUMipIOBaHHI
no310BXHbOro 1'e300n0py Rox[111]={(X) (mys1 n-Ge) Ta Rox[100]={(X) (mys1 n-Si).

2. The size of energy gap 6(E) between the deep level (Ec-0,2)eB and the bottom of conductivity band has been
found in the wide range of applied elastic mechanical stresses for the main crystallographic directions. It has been



ascertained that for the explanation of the peculiarities of piezoresistance of germanium crystals in the field of
their own conductivity it is necessary, besides deformational migration of charge carriers between the equivalent
L-valleys and the change of the total concentration nj owing to the change of the energy gap width, to take into
account the migration of charge carriers between L- and delta-valleys for the directions [111] and [100]. The value
of energy gap 6(E) change (at a rate of each 1000kG/cm2) between the deep level (Ec-0,17)eB) and the bottom of
the conductivity band has been found for exposed to y-rays silicon monocrystals in wide range of applied elastic
mechanicals stresses for direction [100] at T=125K. It is shown that at the presence of electrically passive impurity
of germanium ( NGe=5*1018cm?3) in silicon crystals with phosphorus concentration (NP=2*1016cm?3 ) no
ionization of electrically active impurity centers is observed at uniaxial elastic deformation. It became evident that
energy levels of above mentioned centers have been already changed by existing crystalline deformation fields,
formed as a result of covalent radii difference of germanium ( Rsi=1,17 A) and silicon ( Rge=1,22A) atoms. To obtain
high accuracy at elastic moduli estimation for n-Si and n-Ge linear dependences Ig(C*10?4)=f(X) were used. The
offered method of n-Si and n-Ge elastic moduli value estimation is grounded on the use of data, obtained at the
measurement of longitudinal piezoresistance Rox[111]=f(X) (for n-Ge) and Rox[100]={(X) (for n-Si) only.
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