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B onbrTax, cssraaHHbJX c peracTpaaaea B CD9KTpOCKODBeft QnBHHO-

npo6e:lKHbiX HQepHbiX 'ISCTHU, B HSCTOSIIIl99 Bp9MSI WHpOKO npHM9HSIIOTCSI 

KpeMaHeBbre aeTeKTOpbr c p-i-n- CTPYKTYpolt/1,21. t{yscTBHTen&aoa o6nacT&IO 

TaKOrO Q9T9KTOpa cny:lKBT BbiCOKOOMHbJft i - cnoft, TOniilHHa W KOTOporo 

onpeaenHeT pS!Q napaMeTpOB Q9T9KTOpa B SIBnS19TCSI ero BS:lKHOft xapaKTepB-

CTHKOA. 

06bi'IHO TOniilBHy i - cnosr onpeaenHIOT Ha OCHOBSHHH B3MepeHHA 9MKO-

cTH nepexoaa aeTeKropa, npeanonarasr, 'ITO aTa eMKOCTb MO:lKeT 6biTb pac
ES 

----, rae f = 11,8 - aHaneKTpH'IecKasr 
4wW · 

C'IHTaaa no $opMyne c 
ITOCTOSIHHSSI KpeMHHSI 0 s - nnomaa& nepexoaa. OaaaKo onbJT noKaabrsaeT/3,4/, 

'ITO peaynbTSTbi TSKHX H3M9p9HHft '18CTO QSIOT R9BepHbie CB9Q9HHSI 0 WBpHRe 

'IYBCTBHTen&aoa o6nacTB aeTeKTopa. MMeeTCSJ pSJa npH'IBH, npenSJTCTBYIOIIlBX 

aaae:lKHOMY orrpeaeneRHIO W, aanpaMep, TpyaaocTL onpeaeneaasr '~eKTHBaoa• 

nnomaaa S, aaBBCBMOCTL W OT npano:lKeaa_oro o6paTHoro aanpSJlK9HBSJ1 

BnHBHHe HHBepCHOHHbiX cnoeB/S/ B T.Q. 

KpoMe onHcaaaoro cnoco6a nposrsneaasr CTPYKTYPbi nepexoaos, Hcnon&

ayiOTCSJ XHMH'I9CKH9 M9TOQbi1 D03BOnHIOIIlB9 BB3yanbHO Ha6niOQ8Tb pacnpe

aeneHHe cnoes paanaqaoa nposoaBMOCTH/5-71. lllapoKoe npHMeaeaae aawna 

M9TOQbi 0 CBSI38HHbi9 C ranbBBHB'I9CKBM OC8)KQ9RH9M K8KOro-nB60 MeTanna 

( 06bl'IHO M9QH) HB npeJlBBpBTenbHO WnH4JOB8HHbiA BnH npOTp8Bn9HHbiA TO pea 

nepexoaa. 

Llpyroft M9TOJl BbUIBneHHSI CTpyKTypbl nepeXOJlS OCHOBaH HB HCITOnb30B8-

HHH aneKTpocTaTH'IecKoro nonSJ, B03HHKBIOIIlero B6nH3B nepexoaa npH noaaqe 

H8 Hero CM9IIl9HHSI B o6paTHOM HanpasneHHH. nosepXHOCTb Topaa H8TBpa-

9TCSI aneKTpoctJoTorpactJHqecKHM nopowKoM. EcnH ansr nposrsneHHH Hcnonb3yeTcsr 
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IIOSHTHBHbiJ!: 1IpOSIBIIT9Jlb , TO '18CTHUbl IIOpOWK8 1 6yJly'IH IIOJIO>KHT9JlbHO 38pS1-

>KeHHbiMH1 oTnaraiOTCSI Ha p - o6nacTH nepexoJla
181• EcnH npoSIBJieHHe ocy-

wecTBJISISTCSI HeraTHBHblM 1Ip0SIBHT9J19M1 TO OTpHU8T9JlbHO 38pSI>K9HHhl9 'IBCTH

Ubl IIOpOWKB CBJlSITCSI Ha JlpyryiO CTOpOHy nepeXOJlBo 

B pa6oTax/9,1Q/ 6biJ10 IIOK838H0 1 'ITO IIpH nepeM9IIl9HHH CB9TOBOro IISITII8 

no nHHHH, nepeceKaiOmel!: n- p - nepexoJl, <fJoTo-anc ( HnH <fJoTOTOK) saKoHo

MepHo 38BHCHT OT IIOJIO>K9HHSI IISITH8o MaKCHM8JlbHbiJ!: <IJOTOOTB9T .ll86JIIOJl8JICSI 

npH IIOII8Jl8HHH CB9TOBOrO 30HJl8 H91IOCp9JlCTB9HHO HB nepeXOJl - OIITH'ISCKHJ!: 

MeTOJlo 

HsMepSIS! pacnpeJleneHHe noTeHuHana Ha Topuosol!: nosepxHocTH JlSTeK-

Topa/11/, MO>KHO OIIp9Jl9JIHTb MSCTO p- D.- nepeXOJl8o 

TaK KBK OCHOBHOe II8Jl9HH9 IIOT9HUH8J18 y Kp9MHH9BblX p-i-n- Jl9T9KTO-

pOB IIpOHCXOJlHT Ha i - p - nepexoJle, a D. - 06JIBCTb H9 H3M9HSI9T 1Ip8KTH-

'19CKH CBOIO TOJllllHHY BO Bp9MSI JlpeA<fJa, T0 1 H3M9pSIS1 rny6HHY saneraHHSI 

i- p -nepeXOJl8 1 MO>KHO OIIp9Jl9JIHTb OJlHH H3 C8Mb!X BB>KHbiX napaMeTpOB 

Kp9MHH9Bb!X p- i-n-Jl9T9KTOpOB- WHpHHY KOMII9HCHpOBBHHOA o6JIBCTH-\V • 

B H8CTOSIII19l!: pa6oTe IIOK838H8 B03MO>KHOCTb H3M9pS!Tb WHpHHy KOMIIeH-

CHpOBBHHOJ!: 06JIBCTH w H BHsyaJibHO ua6JIIOJlBTb CTPYKTYPY TOJICTbiX 

p-i-n -Jl9T9KTOpOB B IIpOU9CC9 o6pa60TKH TOpUOBbiX IIOB9pXHOCTeA, KOTopaSI 

IIpHM9HSI9TCSI JlJISI 38IIlHTbl H CT86HJIH38UHH HX IIOBepXHOCTHblX CBOJ!:CTB. 

B pa6oTe/12/ 6b1Jl OIIHCBH M9T0Jl OKCHJlBUHH TOpUOB TOHKHX p-i-n -KpeM

HH9BbiX Jl9T9KTOpOBo 0KCHJl8UHSI IIpOBOJlHll8Cb IIOCJ19 :3J19KTpOJIHTH'19CKOA IIOJIH-

pOBKH B BOJlHbiX paCTBOpax HF KHCJIOTblo 

3TOT >Ke M9TOJl 6biJI HCIIOJ1b30B8H JlJISI OKCHJlHpOB8HHSI TOJICTbiX KpeM

HH9BbiX p-i-n - Jl9T9KTOp0Bo 

06paseu 38>KHM89TCSI B OIIpaBe, KBK IIOK838HO HB pHCo 1, norpy>K89TCSI 

B :3JI9KTpOJIHT - 1% BOJlHbiJ!: paCTBOp HF KHCJIOTbi C Jl068BJ19HH9M rJIHU9pHHa, 

IIOCJie qero IIPOH3BOJlHTCSI :3J19KTpOIIOJIHpOBK8 H IIOCJ19JlYIOII18SI OKCHJlBUHSI IIpH 

COOTB9TCTBYIOII1HX 3H8'19HHSIX IIJIOTHOCTH TOKB OKCHJlBUHH (nonO>KH-

T9JibHbiA IIOT9HUH8Jl IIpHKJ18JlbiB89TCSI K D. -o6JiaCTH Jl9T9KTopa) • 

B pa6oTe/ J"3/ IIOK838H01 'ITO npH IIOJIO>KHT91IbHbiX IIOT9HUH81IBX1 

M9HblllHX 0, 1 B, 8HOJlH09 IIOB9Jl9HH9 Kp9MHHSI D. -THII8 H P -THII8 

HJl9HTH'IHOo flpH 6onee Bb!COKHX IIOT9HUH81I8X 8HOJlHbiJ!: npoueCC CTBHOBHTCSI 
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38BHCHMbiM OT THIIB IIpOBOJlHMOCTH. Hs 8H8JIH38 KpHBbiX "HaiipSI>K9HH9 - TOK" 

JlJISI KpeMHHSI D. -THII8 H P -THIIa/14/ BHJlH0 1 'ITO o6JiaCTb :3J19KTpOIIO• 

JIHpOBKH Kp9MHHSI p -THII8 H8'1HH89TCSI IIpH "KpHTH'I9CKHXw IIOT9HUH8JI8~ 

H IIJIOTHOCTH TOKa 6onee HH3KHX1 '19M JlJISI Kp9MHHSI D. -THIIa H OXB8Tb!B89T 

lllHpOKHJ!: HHT9pB81I H81IpSI>K9HHSio flyTeM yB91IH'I9HHSI HaiipS!>K9HHSI Bhllll9 on

peJl91I9HHOrO "KpHTH'I9CKOro" 3H8'19HHSI npouecc :3J19KTpOIIOJIHpOB8HHSI nepe

BOJlHTCSI B 1IpOU9CC OKCHJlHpOBBHHSio flpouecc OKCHJlHpOBBHHSI D. - Kp9MHHSI 

H8'1HH89TCSI npH 6onee HH3KHX IIOT9HUH8J18X1 '19M npouecc OKCHJlHpOBBHHSI 

p - Kp9MHHSio 

B npouecce aHoJlHOA o6pa6oTKH TopuoBbiX nosepxuocTel!: TOJICTbiX 

Kp9MHH9BbiX p-i-n -Jl9T9KTOpOB 

6onee HH3KHX IIOT9HUH8J18X1 '19M 

p 

u-i 

06JI8CTb BCer}la HBXOJlHTCSI IIpF. 

o6nacTb. TorJla, ecTeCTBeHHo, 

MO>KHO HBJ!:TH T8K09 3H8'19HHe IIOT9HUH81!81 IIpH KOTOpOM n -1 -o6naCTb 

y>Ke OKCHJlHpyeTCSI 1 8 p -o6nBCTb :31I9KTpOII01IHpyeTCSio 

H, Jlel!:cTBHTeJibHO, nepeJl nonHpoeaJIHeM Topubr JleTeKTopa TpaBHJIHCb 

B CP-4 H B Te<~eHHe uecKOJibKHX MHHYT BbiJl9p>KHBaJIHCb B aneKTponHTe 6es 

H8IIpSI>K9HHSio flocne :3TOrO BKJIIO'IBJIOCb H8IIpSI>K9HH9 1 KOTOpOe M9JlJ19HHO IIOJl

HHMBJIOCb '19pe3 "KpHTH'19CKOe' JlJISI :3J19KTpOIIOJIHpOBKH n-i -o6naCTH JlO 

3H8'19HHSI 'IYTb BbiW9 "KpHTH'I9CKoro• JlJISI OKCHJlBUHH n- i -06JiaCTH 20-30 B, 

Ha'IBliO npouecca OKCHJlBUHH xapaKTepH3yeTCSI IIOSIB1I9HH9M H8 IIO

B9pXHOCTH n- i - o6nacTH paJly>KHOJ!: .nneHKH. IToKa n- i - d6nacTb OKCHJlH

pyeTCSI 5 - 10 MHH1 p -o6JI8CTb HM99T 6onee HH3KHJ!: IIOJIO>KHT91IbHbiA 

IIOTeHUHBJl H HBXOJlHTCSI 9lll9 B npouecce :3JI9KTpOII01IHpOBKHo flocne BhlHOC8 

o6pasua H3 BBHHbi SICHO 38M9THO 0'19pT8HHe i-p-nep9XOJl8 ( pHC. 2) • 

Ebma npoS!BJieHa cTpyKTypa p-i-n- nepexoJla llPYF'HMH MeToJlaMH: Me

TOJlOM paCIIp9Jl9J19HHSI IIOT9HUH81!8 IIO IIOB9pXHOCTH TOpUa, MeTOJlOM CB9TOBO~ 

30HJl8 1 raJibB8HH'19CKHM M9TOJlOM OCB>Kl::t9HH9M M9JlH H 8HOJlHOJ!: OKCHJl8UHI! 

n-i-o6naCTH. PesynbTBTbi noKaSaHbi B Ta6n. 1. 

Hs Ta6nHUbi BHJlHO, 'ITO pesyJihTBTbi, nony<~eHHbre aceMH MeTOJlaMH, 

JlOBOJlbHO XOpOlllO COBII8Jl8IOT. 

YJlo6CTBO aToro MeTona npoHBJieHHSI CTpyKTypbi rrepexoJla B TOM, 'lTC 

OH SIBJISI9TCSI IIpOM9>KYTO'IHbiM :3T81IOM IIpH o6pa60TK9 TOpUOBbiX IIOB9pXHOC• 

Teii JlJISI salllHTbi H cTa6HJIH3BUHH xapaKTepHCTI•K JleTeKTopoB. ITocne H3Mepe

HHSI lllHpHHbl nepeXOJla o6paseu MO)KHO CHOBB norpy3HTb B :3JI9KTpOJIHT H 

qepe3 H9CKOJibKO MHHYT IIpOBOJlHTb npouecc 9J19KTpOIIOllRpOBKR R OKCHJlBURH, 
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