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MUY JALCHOE CYAEHNE p-a-IIEPEXO/IA
HPH IBYXOOTORHOM BO3BY KTEHUX

B.A.Kosapcrui, H. A Peponan, AB.Cumausesuv, [.A.Fauux

AByx@oTtonnoe noraomenne B OJHOPOHBX KPHCTAAdaX H3YYeHO ;l0CTd-
TouHo no.ipoduo. B awrepurype, o4aKo, HOUTH OTCYTCTRYIOT AdHHINE O
ABYXG.OTOHHOM BOBOY A LCHIU p+n-1ICPEXOJOBR U reTepoliepexoiloB. llocae 1-
HOO MOARNO HOIGITHL. CCH YUOCTh, YTO B TAKUX x;:um‘amax cymecTByerT

1 85



80an0e KOAUUECTBO NpuMeced, IPUBOAMIMUX K ONOG OTOHHOMY MeXalinis
My Bo3Ovachua. Caciayver, 0O4HAKO, OKHLATb, YTO LIPH A0CTATOMHO BbiCO-
KOM YpoBHE BO3OYX1eHKA NpHNEecHbie UEHTPbl Oy 1y T HCTOHICHD W BAUHCT:
cH TeHepalus SAeKTPOHHO  ABPOUHbLIX nap B obbvemes Eean ator npottece
OyAeT N0CTATOUHO UKTUBHDLIM, TO AC.UKHM TPOUIONTH CYULIECTBEHHbIC ¥3-
MEHEHUA CBOMCTB pen-niepexolas C HCIbi0 ODHAPYROHIUS TAKIN M 160-
Hit GbiJ NOCTABAEH CAeNYIOmMUA dKCHEDUMENT,

v..,?
¢2 Y
I.g Vez
s 83F V]
02
1,2 o1
o i 1
N 2%
wr 41\ Jr nhawm[cm?-cex
-42,

7] T ,lJ,', Puc.l. 3aBucumocrp V,, ot
o 0 Jj, xbanm /‘.,z.g,,, MHTEHCHBHOCTH BO30YX/eHHA
Veg, 8
nold
ﬂ.l
0,5
14 p l
_ nceZs Kunernka peaaxcaumn V.,
42 a ~Maimh ypoBenn Bo3b6yxeHns
. N n (J < J;), 6 - Boabwoir yporensb
0 20 J0 tauwcen BO36yxnewns (J > J,)

lereponepexoa p- ZnTe —n- CdSe Bosbyxnaacs seonumonmm OKT
(aneprus B umnyabce 0,4 0, AIMTEILHOCTD UMNY ABCA 110 HOJAY WUPUHE
35 neek, hw = 1,17 36) B pesyabTare Yero MOXHO Bbl10 OKKIATH ABYXGO-
Touuyw reHepaline 51eKTPOHHO-IbiPOUHBIX NAap, KaK B TealypHie UuHKa
'E = 2,26 4¢), TaKk 1t B ceJeHude KaIMHs (E = 1,7 56). H3mepaaoch Ha-
npamenue xoroctoro xola V,y, TOK Koporxoro saMbikanus |, v noKe-
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amilepHas XapakTepUCTHKA reTeponepexoaa B wOTOAHOAHOM pexume. Pe-
FUCTPALMA NIPOUIBOILMAACH O CTAHAAPTHONR METONUKE C MOMOIBIO OCUuA-
Jorpaga ¢ HaMATLIO. ‘Bpemennde paipewenne cxembl 10-8 cex.

PesyabtaThl M3Mepe Hus HalpsaxeHnus xorocroro xona V., (usmepennoe
10 NUKOBOMY 3HA4YcHuio) npusejienbl Ha puc.l. Ha puc.l,6 upusenen s no-
rapMgMuYeckoM MaciiTabe YUacToK KpUBO# 4, COOTBETCTBY Ui ABYX-
@oTonnomy noraoutenmo. Ha puc.2 npusesena kuneruxa peaakcaumn V.o
npy pa3ANYHLIX UHTEHCHBHOCTAX BO30Y X nenus.

Kak cacayer w3 pucel,a npu J < J, ynyr npouecch oanogoronHoro
Bo30ykAeuus, a npu J > J; wabawnaerca kBaapaTuytias 3aBUCUMOCTb
V,x OT MHTEeHCHBHOCTH BO36yxaawuero cBera. Pocrt V. x OrpaHuyusai-
¢S paspylienyeM MaTepHaaos, a MaKCMMaJbHoe 3HAYeHHE He NpPeBbWANo

Beauuunbl saiipewetnoi 30un CdSe.
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Puc.3. BoabT-amnepuas xapakTepu-
CTHKa: 4 — TeMHoBad, 6 — cseroBas
npu J <J ]» 6 — cBeTroBas  NpH
J0 J > Jl

s KaveceTBennoi olleHkn 3aBUCUMOCTH Vxx OT MHTEHCUBHOCTH K3~
Jyuenus neodXoauMo BOCI0Ab30BATbCH YCAOBHEM PABEHCTBA HYMO MNOA-
HOI'O TOKY4 | retepo@ortodieMeHta. C yuetom nayktyowonnoro MeXaHH3
Ma BO3OVAIEHHA CBETOBOH TOK i ¢ AmoAa onpefeasercs QopMmyaoi

i(t :A"’“ﬁl)'l +B(’-BZ)JZ'

rae A, B — KolcTauTnl, 34BUCHIUKE OT CHA OCUHAAATOPOB COOTBETCTBEH-
HO O/IHOWOTOHHOI'0 BO3OY XK lHUA IPUMeECH U ABYXGOTOHHOrO Bo36yXae-
HUA SNEKTPOHHO-IbIPOUHBIX 1ap; B, B, — Oe3pasMepHbie KOOQPULUUEHTI
pekoMOunauum HOCUTE el IPU ORHO- ¥ OABYXQOTOHHOM MeXaHnu3me Bo36Yx-
deunsts Tok "yTeukn” j, uepe3d 3anopubili caoli (B nupuGanxenun skcno-
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HeHUuadbHOr'O pacnpejaeieHus no'reuuua.na) MoxeT ObiTb 3anucaH B Buje:

TA€ j_ = TOK HAcHilleHud, r — ¢eHOMEHUNOrHUECKHt napaMeTp yUnThi-
Baiownii MeXaHu3M NpPoXox AeHus ToKa yepe3 reTeponepexon (o6biuHO
r~10 u6oxee (1, 2]). Mpu cHAbHLIX UMAYABCHBIX CBETOBBIX NOTOKAX r
HaYMHAET 3aBHCETb OT MHTEHCHBHOCTH U3JAYUYEHUS, YTO AOJKHO NPUHAMATD-
cs BO BHUMAHue NpU CpaBHEHUU Teopun ¢ IkcnepuMmentoM. Haxoaum:

In{l + Al +

e i i

BJ 2},

XX ©

Kak caeayet u3 kuneTuxu npouecca (puc.2) npu UHTEHCUBHOCTAX COOT-
BETCTBYIOMUX 06.1acTH KBaApaTUYHOro pocra, Vyy HMMeer pe3kuii cnap,

BCAEACTBUM 4Yero Kod¢uliueHTnl pexombunauuu LB; u B, Oau3zkum K
ejunute. B aTom cayuae
rkT
Vg 2 . {(1-B,)Ad + {1 -B,)BJ%.

llpn yBeanuenun uurencuBiioctTy J BKAad AnHEHHOro YJaeHa "Hachimaer-
ca" (npumech ucromaercs), a vauunaa ¢ J > J; (puc.l) saBucumoctsb
Vyux = f(J) cranosurcd ksaaparuunoit. [lposan Ha BoabT-MOKCOBON  Xxa-
paKTepHUCTHKE, BO3MOXHO, CBA3aH CO CMeHol MexaHu3ma pekoMbunalunu.

3amMeTuM, YTO 3HAUMTEAbHOE yBeauueuue Vyx CBHIETEIbCTBYET O
pacxoxaenun kpasuyposheli Pepmm u CooTBETCTBYET pe3KOMY CyXeHMIO
nepexoja Ha BpeMd 1o kpalineli Mepe nopsaka Bpemenu aeficTBua aasep-
HOro uMnyabca. CHUMANUCh TaKXKe TEMHOBble BOAbT-aMIIEpHble XapakTes
pucTuku (KpuBas a), BOAbT-aMMepHbie XapakTepUCTUKKU B pexume aasep-
Ho# noAcBeTKM MpH Maabix unTeHcuBroctax J < J; (kpusas 6) u BoABT-
amnepHble XapakTepuCTHKK Npi G0AbMUX YPOBHAX ONTHYECKOLI'O BO3OY x-
newus J > J, (kpusas ¢). Beauuuna Toka npu CHATHM KPUBBHIX 6 ne
onpefeasjach noero NMKOBOMY 3HaueHuk. BaxHo oT™MeTUTH, 4TO KpuUBas
f no cBoeMy BHAY He OTJAMYAETCH OT BOAbT-AMIEPHON XapaKTepUCTHKH
CHATO} B CTATHYECKOM pexmume npu ocBemenun retreponepexoaa [3l.

Kak caeayer u3 pueyuxa, npu J < J,; XapaKkTepuCTHKa AMOAR HOCHT
o6biunbiifl xapakTep (06paTHbi#t TOK MeHblle NPAMOro TOKa NP OAKHAKO-

Bbix Hanpsixeuusx)s C yBeauyeHueM MHTEHCUBHOCTH Ja3epHoro cBeTa
{4 > J,), xorna nauunaeT urpaTh onpeieAfouYI0 Poib ABYX@OTOHHHA
MEeXaHU3M reHepaluy 3JeKTPOHHO-AbIPOYHBIX Nap, AMOAHAA XapaKTepUCTHKE
cranoBurca obpaumentol (npamoe conpoTuBienue amona 6oapbme obpaTHO-
ro). [locaeanu#t @axT ceupereascreyer O TOM, 4TO 6iarojaps WMMYabc-
HOMY CYXeHMI0 p-n-nepexoaa HAYMHAT UrpaTh PoJb TYHHEAbHbie Nnepexo-
Abl, ¥ BOJbT-aMNnepHas XapaKTepucTUKa pen-nepexoja uMeeT BUA cXoxull ¢
XapaKTepUCTHKOH TYHHEALHOrO AMOAa.

[IpuBenennne pe3yibTaTh yKa3nBalOT HA BO3MOKHOCTb WMNYJAbCHOTO

ynpaBleHus SJeKTpPHYECKHMU NapameTpamu p-n-nepexoaa ¢ nomoubio OKT,
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