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2. Temperature, irradiation, and acoustic effects in narrow-gap mercury-cadmium-telluride and photodiodes on
its basis

Pedepar:

1.V npuceprauii BUKIageHo pe3ysbTaTy NOCIiIKEHHS BIJIMBY TEMIIEPATYPH, OTIPOMIHEHHS, OTPOMIHEHHS
LIBUJKMMU HEHTPOHAMHU, YJIbTPa3ByKOBOrO HaBaHTaKeHHs Ha BAX ¢oTofioiiB, BUTOTOBJIEHUX Ha €MiTaCiiHUX
mapax CdXHgl-XTe, i Mexani3miB norinHaHHs yabTpa3ByKy B CdXHgl XTe. 3 BumipioBanb BAX ¢oropionis CdXHgl
XTe BcTaHOBJIEHO pekombiHauifHi neHTpu Et=E +0,075 eB (x=0,22) i Et=E +0,16 eB (x=0,28). Ha ocnosi BAX 3a
Pi3HUX TeMIIEpaTyp [0 ¢ MiCJs HU3bKOTEMIIEPATYPHOrO BILJIUBY BUSBJIEHO HOBUI MEXaHI3M [TEPEHOCY 3apsny -
TYHEJIIOBaHHS B3[IOBX JUCJIOKALLil, 10 BUHMKAE BHACJIOK 3CyBYy p-N IEpeXony B OiK iHTep@eCcHOI rpaHulli 3
BEJINKOIO TYCTUHOIO AUCJIOKALil. 3 mocigkens BBy onpoMineHHs (1 MeB) 3 mozamu 1o 3Havens 1,6107 pag Ha

dotoniogu KPT BcTaHOBJIEHO, IO MiCJISI OMMPOMiHEHHS €JIEKTPUYHI BJIaCTUBOCTI BU3HAYAIOTHCS IEPBUHHUMU



nedexTamu. 3po61eHO BUCHOBOK, 110 BIUIUB ONPOMiHEHHS BUAKUMU HeiiTpoHamu (1 MeB) Ha ¢poronionn
QHAJIOTiYHUI BIIJIMBY HA MOHOKPHUCTAJIH, OTPMMAHO BEJIMYMHY IIBUAKOCTI BBEIEHHS JOHOPHUX LieHTpiB n/ ©=0,6
0,8 cm-13a go3u ®=51014 cm-2. BusiBjieHO aKyCTUYHY iHXKeKIlilo HOCIiB 3apsiay B porogionax KPT i BcTaHOBJIEHO,
1110 BOHA AIKICHO ONMUCYETHhCA TEOPi€l0 aKyCTUYHOI iHKEKLi B I1'€30HAIIBIIPOBIIHUKOBOMY p-Nn nepexoni. OTpumMaHo
3HA4Y€eHHs NPYXHUX MonyiB s C11=5.35 1010 ITa, C12=3.08 1010 I1a, C44=2.011010 I1a gns p Tuny Cd0.2Hg0.8Te.
BusiByieHO 11 3HaNZIEHO TEOPETUYHE IOSICHEHHS TEMIIEPATYPHUX MAKCUMYMiB KoeillieHTa IOrJMHaHHS
ynpTpa3ByKy B KPT B mianazoHax remneparyp 200-300 K i yacror 10-55 MI'n,. Kitouosi cioBa: CdXHgl1-XTe,
doTronionHi MacuBH, yIbTPa3BYK, - 1 HEUTPOHHE ONPOMIHEHHS, HU3bKOTEMIIEPATYPHUIA BiAmal.

2. The thesis contains the results demonstrating the influence of temperature, -radiation, fast neutron radiation,
ultrasonic loading on current-voltage characteristics of CdXHg1-XTe epitaxial photodiodes, and mechanisms of
ultrasonic damping. The energy of recombination centers Et=E +0,075 eB (x=0,22) and Et=E +0,16 eB (x=0,28) has
been established measuring and modeling the current-voltage characteristics. charge transfer mechanism have
been found from the current-voltage characteristics at various temperatures before and after low-temperature
annealing, namely, the tunneling along the dislocation as a result of p-n junction shift to the interface with high
dislocation density. Studying -irradiation (1 MeV) of CdXHgl-XTe (x=0,22) photodiodes by doses up to 1,6?107 rad, it
has been established that post-radiation electric properties are determined by the original defects. It has been
provided to the conclusion that irradiation influence of fast neutrons on MCT photodiodes is analogous to that of
them onto crystals. The rapidity of donor centers introduction n/ ®=0,6 0,8 cm-1 at the dose ®=5 1014 cm-2 has
been obtained. Found acoustic injection of charge carriers into CdXHgl-XTe (x=0,28) photodiodes has been shown
to be qualitatively described by the theory of acoustic injection in piezosemiconductor p-n junction. The elastic
modules magnitudes C11=5.35 1010 Pa, C12=3.08 1010 Pa, C44=2.01 1010 Pa for p-type Cd0.2Hg0.8Te have been
obtained. The ultrasound damping coefficient peaks and their in theoretical explanation have been found the
ranges of temperature 200-300 K and frequency 10-55 MHz.
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