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3ABUCUMOCTH U3MEHEHUSI KOHLIEHTPALIUUA
U3BBITOYHBIX DJEKTPOHOB (An) OT MIEPEMEHHOI JE®OPMALINH (c)
B NOJIYITPOBOJTHUKAX
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Hamaneanckuii unsicenepno-neoazo2uyeckuti UHCmMunmym,
Hamanean, Yzoexucman
[Toctynuna B penakuuio 30. 10. 2014

[TokazaHo BAMSIHUE aMILTUTY/IBI M YAaCTOTHI 1ehopMaIiy Ha IIomaan (a30BbIX TPACKTOPHUH B IBYX-
MEPHOM (ne-s) npoctpancTBe. Pasmepsl (pa3oBBIX TPACKTOPHH CHIBLHO 3aBUCAT OT aMIUIUTYIBI H
4acToThl JeopMaIiy MPHIOKEHHOH K 00pasiy. [Ipy yMeHbIIeHNH aMILTUTYbI gedopMannu pas-
Mepbl (a30BBIX TPACKTOPHI YMEHBIIAIOTCS KaK 10 BBICOTE, TaK W IO IMIUpUHE. BeieacTBue 3Toro
M3MEHSIFOTCSl KOHIIEHTPAIMK AJIEKTPOHOB. [Ipu yBenmuueHnn 4acToThl JeopMalui yMEHbIIACTCS
(hazoBas TpaekTopus. BenencTBue 3Toro yMeHbIIaeTcs M3MEHEHHE KOHIIEHTPAIIUH 3JIEKTPOHOB.
KuroueBslie ciioBa: nepemennas nedopmarust, (pa3oBblid HOPTPET, AaMIUIUTY/IA, YACTOTA, KOHIIEHTpa-
1Ml N30BITOYHBIX JIEKTPOHOB, TEHEPALINS HIEKTPOHOB.

3AJIEXKHOCTI 3SMIHIOBAHHSI KOHIITEHTPAIIIT
HAJIJIMIIKOBUX EJJEKTPOHIB (An) BIJI SMIHHOI JTE®OPMAIIII (¢)
Y HAHIBITPOBITHUKAX
I. I'yasimoB, M. I'. lanamip3aen

[lokazaHo BIUIMB aMILTITYaH 1 4acToTu Aedopmalii Ha o (a30BUX TPAEKTOPIH Y JBOBUMIPHOMY
(n,-&) mpocTopi. Po3mipu (a3oBux TPaeKTOPii CHIBHO 3aI€XKaTh BiJl aMILIITYM 1 4aCTOTH Jepopmartii
MIPUKIIaAEHOI 10 3pa3ka. [Ipu 3MeHmenHi ammiitynu aedopmarii posmip Ha3oBuX TpaekTopii 3MeH-
LIYIOTBCS SIK 332 BHUCOTOIO, TaK 1 3a IIMPUHOI0. BHACTIIOK OO 3MiHIOIOTHCS KOHLEHTpALIi eJeK-
TpouiB. Ilpu 30inpmieHni yactotn aedopmaii 3MeHITyeThC (hazoBa TpaekTopis. BHacnizok 1poro
3MEHIIY€ETHCS 3MIHIOBaHHS KOHIIEHTpallii €JIeKTPOHIB.

Kurouosi cioBa: 3minHa aedopmais, Gpa3oBuil HopTpeT, aMILTITYa, 4acTOTa, KOHIEHTpaLlis Haj-
JIMIIKOBUX €JICKTPOHIB, TeHEpallisi eNeKTPOHIB.

THE DEPENDENCE OF THE CONCENTRATION
OF EXCESS ELECTRONS (An) FROM VARIABLE STRAIN (¢) IN
SEMICONDUCTORS
G. Guliamov, M. G. Dadamirzaiev

Shows the influence of the amplitude and frequency of the strain on the area of the phase trajectories
in the two-dimensional (n -¢) space. The dimensions of the phase trajectory is strongly dependent
on the amplitude and frequency of the strain applied to the sample. With decreasing strain amplitude
dimensions of the phase trajectories is reduced both in height and width. Due to the change of the
electron concentration. By increasing the frequency of deformation decreases the phase trajectory.
Because of this change in the electron density decreases.

Keywords: variable deformation, phase portrait, amplitude, frequency, concentration of excess
electrons, generating electrons.

BBEJIEHUE [enbro HacToOsIIIEH PAOOTHI SABIISIETCS UCCTIe-
[lepemennast nedopmarus TMOIHOCTBIO TEpe- JOBaHHME3aBUCUMOCTH M30BITOYHOMN KOHIIEHTpPa-
CTpauBaeT DJHEPIeTHUYECKUN CIEKTp TMONy- MU JIEKTPOHOB OT MepeMEeHHOM AeopMaIinu.

MIPOBOJHHUKA. BcnencTBue TOro, HAYMHAKOTCS
MIEPEXOHBIE TIPOIIECChl, OOYCIOBICHHBIC TEp-
MUYECKHUMU W W3TY4aTeIbHBIMUA TEPEXOIaMH,
KOTOpBIE CYIIECTBCHHO BIHSIOT HA JUHAMHKY
neopMaIlMOHHBIX I(PQPEKTOB B HCCIIETYEMbIX
Marepuanax.

PacueTnl 3aBUCMMOCTH M3MEHEHUS] KOHIIEH-
TpanmuM U30BITOYHBIX JIEKTPOHOB (AN) or
nepemMeHHoi nepopmanuu (€)

PaccMoTpuM  OTKJIMK HM30BITOYHOW KOHIIEH-
TpalMKM  3JIEKTPOHOB N~ HA TIEPEMEHHYIO
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nedpopmanuto g(t). Hepopmarust Moxxer uHIy-
LUPOBATh TE€HEPAIMIO AIEKTPOHOB CO CKOPO-
CTBIO {,, KPOME TOTO, U30BITOYHBIE SIEKTPOHBI
MOTYT THOCTYIaTh U3 Jpyroi obnactu oOpasua
[1—3]. BO3HUKHOBEHHE THCTEPE3UCHBIX $IB-
JCHUH B MEPEeMEHHBIX MOJIX JAedopMmanuu B
MOJTYTIPOBOJJHUKAX PACCMOTPEHBI HAMU B pabo-
Tax [4, 5]. Takxke HaMH TEOPETUUECKU HCCIIE-
JIOBAaHO TOKM B KOMIIEHCUPOBaHHOM P-Si<Ni>
0] BO3ICHCTBUEM MPSIMOYTOJIBHOTO MMITYJIb-
ca TuapocTaruueckoro namieHus. Ilpouecc
BO3HUKHOBEHUS M yCTAHOBJICHHUS TOKAa aHAJM-
3UpOBajiCs METONOM (ha30BBIX TPAECKTOPHIA.
[Tokazano, 4to (ha3oBbIE TPACKTOPUU MOTYT
OBITH PACCMOTPEHBI KaK TEPMOAMHAMHUYECKUN
KpPYTOBOM Ipouecc. ITH TepMOAMHAMUYECKHE
IUKIBL AepopMaoHHBIX 3()()EKTOB B MOIY-
MIPOBOJHMKAX YI0OHO M300paxarh Ha (a30BbIX
MopTpeTax, KOTopble 00pa30BaHbl U3 COBOKYII-
HOCTH Pa3HbIX U30MPOLECCOB [6].

CKOpOCTb TEIJIOBOM I'€HEepaLuu UMEET JKC-
MOHEHIMAJIBHYI0 3aBUCHUMOCTb OT IIUPUHBI
3aMpeLIeHHON 30HBI M TEMIIEPaTypbl PEIIeTKU
[2]. Torma KOHIEHTpamKs N, MOXKET OBITH ONpe-
JiefieHa CIIEAYIOLUINM YPaBHEHHEM:

t t A e(ty) ti0
ne(t) = G exp| —— [le ¥ —llewdt,

—00

W3 31Or0 ypaBHEHHs MOXKHO MOJIY4UTH (a-
30ByI0 TPAaeKTOPHUIO Ipoliecca Ha IUIOCKOCTU
An-g wim ypaBHEHME CBs3bIBaroiiee An u &
f(An, €) = 0[7]. 310 ypaBHEHHE TIO3BOJISICT OITH-
CBIBaTh U3MEHEHUE KOHIICHTPAIIUU HOCUTEIICH.

OTKJIMK KOHIIEHTpalUU U30BITOYHBIX 3JIEK-
TPOHOB Ha Jedopmanuio B ciaydae ot = 1
npuBefieH B pabore [7]. Bo3HukHOBeHME TH-
CTEpPE3UCHBIX SIBICHUN B MEPEMEHHBIX MOJIX
nedopManuy B NOIYIMPOBOIHUKAX PacCMOTpe-
Hbl B pabortax [4—O6]. Bun 3aBucumoctu me-
(opmanuu OT BpeMEHHU CUJIBHO BIUSET Ha «]a-
30BBIA MOPTPET» KOJIEOATEIBHOTO JBHKECHUS
M3MEHEHUs KOHLEHTPAIMH JIEKTPOHOB OT Jie-
¢dopmanuu. @opma Gpa3zoBoil TPACKTOPUH CUITb-
HO 3aBHCHUT OT aMIUIMTY/Abl U 4acTOTHI Jedop-
Mauuu (puc. 1 u puc. 2; puc. 3 u puc. 4). [Ipu
YMEHBIICHUHU TEpPHO/ia MMITYJIbCOB, IUIOLIA/lb
netau  (a3oBOH TPAGKTOPUU YMEHbLIAETCs
(puc. 3 u puc. 4). Ecny yMeHbIIUTD aMIUIUTY/IBL,

pa3Mepsl NEeTIM YMEHBIIAETCs KaK 10 BBICOTE,
TaK ¥ 1o mupune (puc. 1 u puc. 2).
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Puc. 1. 3aBucumocts nedopmanuu € (@) W H3MEHe-
HUE KOHIICHTpAIMK H30BITOYHBIX 3IEKTPOHOB AN (6)
OT BPEMEHHU M 3aBHCHMOCTb N3MEHEHHs KOHLCHTpPALUH
ANIEKTPOHOB AN 0T Aedopmariu () KOTma aMILTHTYIbI
€,= 0,01 IpAMOYTONBHBIX UMITYJIBCOB
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Puc. 2. 3aBucumocTtsb nedopmannu € (@) 1 U3MEHEHUE KOHLIEHTPALUH MU30BITOUHBIX AIEKTPOHOB AN (6) OT BpeMEHH
¥ 3aBHCHMOCTh M3MEHEHHs KOHLIEHTPAIMH 3J1eKTPOoHOB AN oT seopmanun (6) korna ammautyasl g,= 0,003 mpsmo-
YTOJBHBIX UMITYJIECOB
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Puc. 3. 3aBucumocts nedopmanuu € (a) 1 M3MCHEHHE KOHIICHTPALUH U30BITOYHBIX SJIEKTPOHOB AN (6) OT BpeMEeHU

1 3aBHCHMOCTh W3MEHEHHUS KOHIICHTPALMHU IEKTPOHOB AN OT AaedopmMari () Korua JIUTeIbHOCTH | (o)1 =100)
MPSMOYTOJIBHBIX UMITYJIbCOB
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Puc. 4. 3aBucumocts aedopmaryn € (a) 1 U3MCHEHHE
KOHLICHTPAIUH M30BITOYHBIX dJIEKTPOHOB AN (6) OT Bpe-
MEHHU M 3aBUCHMOCTh U3MEHEHHs KOHIICHTPAIMH JJICK-
TPOHOB AN oT Jehopmannu (6) Korjaa JUTMTENBHOCTH 7,
(w,= 400) MpsAMOYTOTBHBIX UMITYJIbCOB

HpI/I HU3KHUX YaCToTax I1Iiomfaab TIHUCTEC-
pe3HCHOﬁ NEeTIIN  YBCIIMYUBACTCA. Ho Ttakoe

YBEJIMUEHHUE TUIOLIAN TETIAN OTHOCUTCS TOJIb-
KO K MPSIMOYTOJIbHOMY UMITYJIbCY HANpPsDKEHUH.
Ecmu ¢opma ummynsca Gonee riankas, TO ¢
YBEJTMUYEHUEM 4YacTOThl KoJeOaHUs IUIOLalb
METJIN MOXKET OMSATh YMEHBIIIATCS.

3AK/IIOYEHUE
Ha ocHoBe IpOBEEHHBIX UCCIIEAOBAHUN MOX-
HO CJIENATh CJIEAYIOIINE BbIBOADI:

* pasmepsl (a30BBIX TPAEKTOPHIA CHIBHO 3a-
BUCST OT aMIUIUTY/IbI M 4aCTOTHI fedopma-
LIUH K IPUIIOKEHHOMY 00pasiy;

* IpPU YMEHBIICHUH aMIUIUTYIBl aedopma-
UM pa3Mepsl (Pa30BbIX TPACKTOPUN YMEHb-
LIAKOTCS KaK 10 BBICOTE, TaK U IO IIHUPHUHE,
BCJIE/ICTBHE 3TOTO M3MEHSETCS KOHLIEHTpa-
1111 U30BITOYHBIX AIEKTPOHOB;

* MpU YBEJIWYEHHUU YACTOTHI JAedopMariu
¢da3oBass TpPAaeKTOPHsI YMEHBIIAETCS, YTO
MIPUBOAMT K YMEHBIICHUIO U3MEHEHHS KOH-
LEHTPAIMH N30BITOYHBIX 3JIEKTPOHOB.
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