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•· . d u I . ---;-:---T IN{x)l=ldx .4rrelx
0

-xnl p p (6) 

ll3 (5) II (6) MOJKHO onpeneniiTb KOHU9HTp8UHIO UpiiMeCe.ll N {x) a o6n8CTII 

p - n nepeXOA8, ecmi H3B9CTHO, K8K II3MeHSIIOTCl1 C UpHTIOJKeHHbiM H8UpiDKeHHeM TOTIUlHHbl 

o6n8cTell nonoJKHTenbHOro 11 oTpiiuaTenbHoro npocTp8HCTaennoro aapsma - xn 11 x P 

En8ron8pH npHCyTCTBIIIO npoCTJlBHCTaenHo 38pM8 a p - n nepexone, oKa3biB8eTCH 

aoaMOJKHh!M ahiSIBHTb uepexon II nccnenoa8Tb ero c noMOUlbiO JKHAKIIX sneKTpo<jloTorp8¢H

qecKnX npoHBIITenell. 

HaMil 6htnH nccnenoaaHht p - n nepeXOAbl B KpeMHHH p -TIIna, nonyqeHHble 

nyTeM AII<!J<jly3HII nHTllll, 

BhiHBneHIIe rp8HIIUbi p -n nepexon8 ocymecTannnocb cnenyromnM o6p830M: 

K nepexony np1IKnanbm8nocb HanpgJKeHIIe - 80 a a 38nnp8romeM nanp8aneHHII. 

)KIIAKIIH sneKTp0¢0TOrpa~IIqeCKIIH UpOIIBHTellb/
4/ 6hln H8HeCeH B BHAe K8TITIII H8 XOpOWO 

OTTIOn1IpOB8HHYIO (non npiiMbiM yrnoM K UOBepXHOCTII p - D nepexona) noaepXHOC'l'b, nun 
/4/ 

yaeniiqeHHSI qeTKOCTH npo>IBUeHHll 6btn UpiiMeHeH AOUOTIHIITeTibHbiH sneKTpOA o 'laCTHilbl 

nponaHTeng, necymHe uonoJKIITenbHhtll aapsm, oTU8raniiCb na P -o6nacTa nepexona (pnc.2). 

0K838TI0Cb, qTO TOqHOCTb B npOllBTieHRII rpaHIIUbl nepeXOA8 38BIICHT TOilbKO OT TOqHOCTII 

mnii¢oaxn. Omn6K8 B npoaeneHHbiX 3Kcnep1IM9HT8X cocTaansma MeHbme 10 MKM. 

C uenbiO npoHBnenHll o6nacTII oTpiiUaTenbnoro. npocTpancTaennoro aap>m8 6btna coa

A8Hbi ycnoaHll nnn ocenaHHH q8CTIIU npoSIBaTenn TOnhKO H8 sToil o6n8CTII. PeaynbT8Tbi noK8-

38Hbi H8 p11c. 3 nnn Tpex npiinOJKeHHhiX H8npnJKeunll. 

T8K xaK unn n -o6n8CTII IIccnenyeMoro p .- n nepeXOA8 Bb!TIOTIHII9TCl1 COOTHOW9HH9 

N n >> · N 
3 

, TO Tonm1IH8 o6n8CTH OTPIIU8TenbHoro o61>eMnoro aap>m8 oKa3btaaeTCII 6onbme 

TOTIUlllHbl o6naCTII TIOTIOJKIITenbHOrO 3ap1IA8 0 H TOrA8 x
0 

p8aencTBO (6) npeo6p8ayeTCII a cnenyromee: 

x =·8 = x • B STOM cnyqae 

r I dU I IN{x
0

)1=1'iT'il ~ • 

n P 

(7) 
,.. 

38BHCHMOCTb U { 8 ) 1 
nonyqeHH8l1 SKCUepnMeHTATibHO C UOMOUlbiO lKHAKOrO sneKTpo-

¢oTorpa¢nqecxoro npoHBnTeng, noxaaan8 H8. pnc. 4 nnH qeTblpex o6p83UOB. KaK annHo II3 

p1ICYHK8, 38BHCIIMOCTb IIBTIII9TCH Til!HeilHOil, :3TOT ¢8KT HeTpyAHO o61>1ICHliTb 0 UOTOMY qTO 

B H8WeM cnyq8e KOHUeHTpaUHII AOHOpOB B p -o6naCTll nepexona ll8A8eT oqeHb KpyTO 

no nyn11 n IN { x ) I;, IN - N I= N • Torn8 na (7) cneuyeT, qTo ~ = const. _ 
p u a a d{ 8.) ' 

Ita H8Knoua npiiMbiX Ha pnc. 4 c noMOUlbiO (7) 6btna onpeneneH8 KOHUeHTP8UliH 

8KnenTopoa N a a xpeMHIIH. PeaynbT8Tbl npnaeneHhi a T86nHue 1 nn11 aoCbMH o6paauoa. 

B nepaoll H BO BTOpOll KOTIOHK9 T86TIHUbl npHBeAeHbl ATIH Cp8BHeHHII KOHU9HTp8UHH 8KUeTI-
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i 

;t 
J 

ft 
·'\ '! 

Topoa, Bhi'IIICnenHbiX na cneiiB¢Hqecxoro conpoTHaneHHH xpeMHIIH (npH npeanonoJKeHHH, 

qTO ace 8K!l911TOpHb19 npHM9CH UOUHOCTbiO HOHH3HpOB8Hb1) H UO U3Mepe!IIUO 9MKOCTH p -n 

/5/ . 
nepexona • Krut BHAHO ua Ta6nHUhi, peaynbTaTbi, nonyqenHbie 7p9MH p8anuqnbtMII cnoco6a-

MH, 6nuaxu MeJKAy co6ol!. :3ToT ¢axT nonTaeplK!l8eT o61>eKTIIBHOCTb npeanar8eMoro MeTO!l8, 

KpoMe Toro, MeTOil snex'l'po¢oTorp8<jJBn p- n nepeXO!l8 o6n8a8eT qpe3BbJq8Jirioll npocToToll 

H 6biCTJlOTOJ!, XOTOpbie ll9TI810T ero yno6HbiM H nepCil9KTHBHbiM, llo-BHilHMOMYt STOT MeTO!l 

M0lK9T 6biTb UpHM9H9H C ycneXOM H H8 upyriiX nonynpOBO!lHIIKOBbiX M8Tep1I8TI8X, 

AaTopLI Bbip8lK8IOT rny6oxyro 6naroa8pHOCTb pyxoaoaiiTenro rpynnht E.n. OcHnenxo, 

!lOKTopy ¢naBxo-MaTeMaTHqecxHx nayx B.M. <l>pH!lXHHY H KSHJlHilaTy ¢naiiKo-MaTeMaTHqecKHX 

Hayx A.E.np8BHHY 38 aeTanbHoe o6cyJKAeune p860Thi 11 38 oxaaaHnoe conellcTaiie. AaTOpbl 

rrp113HaTellbUbi T8KJKe n.E. KpeliHHHY 38 RHTepec, npoganeHHblll K IIX pa6oTe, . 

06paaeu 
Nl 

2 

3 

4 

8 

9 

11 

12 

T86n1Iua 

KouneuTpaunH axuenTopoa 

no cneuii¢uqecxoMy 

COnpOTHBTI9HHID 

1,77 

1,86 

1,94 

2,33 

4,23 

4,83 

6,32 

7,15 

N a a xpeMuna p -THna 

10-13 , Na (cM.-
3 ) 

no H3MepeHHID 
eMKOCTII/5 / 

1,77 

1,84 

2,19 

3,47 

5,79 

5 

no sneKTpo¢o·rorpa-
¢aH p - n nepexona 

1,06 

3,21 

0,69 

1,1 

1,42 

4,01 

14,6 

3,22 



nHTepaTypa 

1, W,Shockley, &11 Sy.stem Techn. J., ~ 3, 435-489 ( 1949 ), 

2, S,P.Morgan, F,M.Smits, Bell System Techn. J., ~ 6, 1573-1602 (1960), 

3. r. Knel!HKH9XT, K. 3ellnep. KpeMHH9Bb!e MOHOKpHTannb! II p- D nepeXOAb!o C6. •nonynpo
BOAHIIKOBb!e npeo6pasoaaTenH sneprHH H3nyqeHHSI", 11n, Mocxaa, 1959, 122-146. 

4. 11.11. :>KHneaHq, E .n. HeMHpOBCKHll, 3nexTpo,PoTorpa¢HSI , .11cxyccTad: Mocxaa, 1961. 

5. n.c. EepMaH. HenHHellHB.SI nonynpOBOAHHKOBB.SI eMKOCTb • <I>H3MB.TrH3, Mocxaa, 1963. 

PyxonHCb nocTynHna B H3AB.TenbCKHll OTAen 
12 ,Peapang 1965 r. 

6 

v 

.......... 

~ 
Xp No__ -x 

n~ o6.Pacmb P~ OOJ7QCmb 

Pac, 1. PacnpeAeneHHe xonneuTpanBH npBMeceA 
N ( x) •· N 

11 
- N a B o6nacTB p-n ' nepexoaa. 
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0,5HM 

Puc, 2. KapTBHa p- n nepexoaa a xpeMHBB', npoS!Bnennag· 
_lKBllXHM sneJtTpo<PoTorpa,PaqecxaM npoSIBHTeneM, · 

-0,5MM 
Pac, 8. KapTBHa o6nacTH oTpanaTen&noro npocTpaHCTBeHnoro 

. 38pS!ll8, npoganeHH8SI lKHAKHM snexTpo<PoTorpa¢HqecxaM 
llpOSIBBTeneM npa· HB.npS!lKeHHSIX: a) 1,8B; 6) 50 B 
ll a) 80 a. 
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