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Tema: DOTOINEKTPOHHLIE NPUGOPI.
(1) PoTosrieKTPOHHbIE ABREHNA.
(2) BakoHb! hoToacbcpekTa l
4. dotosnemenTI BHELLHAM OTOB(HEKTOM.

3. dorosEmenTbi © BHYTPEHHUM dOTOSdDEKTOM. BOTOPEINCTOpS!
5. ConHeuble hOTO3NEMEHTbI., hOTOANOALI, OTOTPAHINCTOPB

1. OTKpbITME sBNeHUs (hoToadhdekTa 1 ero Nepeoe NPaKTUYECKoe MpUMEeHeH!e:
npuHaanexut A. . Cronetosy. MpuGop, Ha KOTOPOM OH MPOM3BOAWN CEOM
OMbITHI, COCTOSN W3  XOPOWIO  OTNOMMPOBAHHON  LMHKOBOW — MNacTuHKM1,
COEAMHEHHOM C OTPULIATENbHBIM NOMICOM GaTapen, W MEeTannuyeckoi cetku,
MOMEWEHHON BOMMSM NNACTUHKA W COBAMHEHHOV 4epes  HyBCTBUTENbHBIN
ranbBaHOMETP 3 C NONOXUTENbHBIM MoMtocoM Gartapey t
z A - YAHKC - fAACT (POTORATER)

1- Merad. ceTed  (AUOR)

3-UBM Pusor (FAARBAHCMET)

MPU CUNBHOM OCBELLUEHWN LMHKOBOW MNAacTUHKNA fanbBaHOMETP MOKasblBarn
HanuuMe Toka B LMW, HECMOTPSA Ha TO, YTO M/A CETKOW W NAACTUHKOWA UMenca
BO3AYLUHBIA 3230p. 3TO MPOMCXOAUNO MOTOMY, YTO NafalolMe Ha LWMHKOSYI
NAACTUHKY fly4M OTA2BAMM CBOK SHEPIMIO SMEKTPOHaM, OTHEro CKOpoCTb VX
[BUXEHWS yBenuuMBanacb, W OHM BbineTann W3 MeTanna Hapyxy. [log
DENCTBUEM HAMPSXKEHNS, NPUMOKEHHOTO W3BHE MEXAY CMMOLHOWM LMHKOBON
ANACTMHKOM — (POTOKATOAOM U CETYATHIM SNEKTPOAOM — 2HOAOM, BbiNeTesLMe 13
VeTanna aMeKTPOHs! ABUranick K aHOAY, U ranbBaHOMETp PErvCTPUpOBar & Lenv
Hanuuue an.Toka (poToToka). OTO sABNEHWe B 1888 roay nonyuuno HasgaHue

dao‘roedu;?m
2. 'BakoH coToabchekTa 3TO  BENMUMHA  OOTOTOKA  KeTePas  MPAMO
NPONOpUMOHarTbHa NYYUCTOMY NOTOKY, NAAAIOLWEMY Ha MOBEPXHOCTb (OTOKATOAA.

1e =5, rae]edotoTok, MKA;  — CBETOBO NOTOK, NaaloWi Ha
~oTOKaTOR, AM; S — KOIMMULMEHT NPONOPLMOHANBHOCTH, HasbiBaeMbilit
HYBCTBUTENbHOCTBIO (OOTOBMNEMEHTA, MKA / fiM.

B pancHenwem  Gbiio  yCTAGHOBNEHO, YTO  MakCUManbHas — GHEepris
(POTOBNEKTPOHOB BO3PACTaeT NUHEWHO C JacTOTOM najaloliero ceeta. 3o
ﬁg@mzamu poTosthekTa N 3akoH OWHLLTENiHA. Kak W3BECTHO, 3HEprus

W =h v, rge h — noctosHHas MnaHKa; vV — 4acToTa aM.MarHUTHOro
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paBoThi Buixoaa e ¥ v Ha COOBLUEHME MEKTPOHY Ha4anbHOI ckopocTy Vo

W=hv=e¥+moVa/2 rem_

Macca oneKTpoHa.

YacToTa cBeTa Vie MpU KOTOPOM SHEPIUA (OTOINEKTPOHOB, BHINETAIOLIMX ©

JTa 3Heprus Npu MOrMOLIEHNN €€ JMEeKTPOHOM PacxOAyeTcs Ha CoBeplieHue 2
A
NOBEPXHOCTY MeTanna, pasHa Hymio (V=0) cooTseTcTayeT Vo= e ¢ / h 1

JlyuaucTsili noTok ¢ wacTotoil ¥ < Vre, KakM Gkl OH CAbHBIM  He Gbin, He
BbI3bIBACHDOTOIMMCCUN BNIEKTPOHOB, Tak Kak SHEPTUA KBAHTA B STOM Criyuae
HEAOCTATONHA ANA COBEPWEHIA PaBoTbl BLIXOAA 3MekTpoHa, T.e. & ¥ > hv. Mo
aToMy YacToTa Wp GbiNa HassaHa Kp U T 1Y @ C KO /i 4aCTOTOM, MM «KPacHOR

rpaHuueii» doToaddekTa. i

KpuTiueckast AnvHa BonHbl A= € /Vep, TA€ C — CKOPOCTb PACTPOCTRAHEHUS:
3N.MarHUTHBIX BonH (¢ =3 10 w/c).

=) - g
/\3; “BHYTPEHHUI  POTOIMMEKT. FlBNEHMEM (POTONPOBOAMMOCTA  HA3BIBAGTCA 7y
ysenuuyexHvne BNEKTPONPOBOJHOCTHA H/HDOEOAHMKG noa BO3ASUCTBMEM
3N.MarHUTHOTO U3NyYeHUs.

P! OCBELUEHUN INEKTPOHHO-ABIPOYHOTD NEpexXopa 1 MPUMBIKAIOWUX K HEMY
Y4aCTKOB M/MPOBOAHNKOB M/A HAMWU BO3HUKAET 3.A.C 3T0T ahPEKT HasbiBaETCH
¢oToranh@§quacKmM

PaccmMoTpiM p-n CTPYKTYpY, Y KOTOPOW P-N- MEpEeXOop M HEnoCpencTseHHO
npUneraloLLas K Hemy YacTe p- v n- oBnacTeil noasepraTes AENCTBUNIO CBETA.
il

RARKARA!

[MoToK napaloumx Ha n/NPoBOAHUK (DOTOHOB CO3AAET B HEM HEKOTOpOe KOoM-Bo
TIOMBWKHLIX HOCUTENEN 3apsoB — OMEKTPOHOB W AbIpok. YacTs us Hux
aucbhyHaVPYs K NepexoAy, AOCTUTAET ero rpaHuiLibl, HE YCNes PeKoMOUHUpoBaTE.
Ha rparifle anexTpOHHO-ABIPOYHbIE Mapbi PaspensioTes ari.nonem nepexoaa.
HeocHoBHbIE HOCWTENW, AfS KOTOPbIX Mone p-n- nepexopa senAetcs
YCKOPSIOLMM, BbI6pacHIBAIOTC 3TUM MONeM 3a Mepexod: Abipkv B D-, &
3NEKTPOHB! B N- 06n1acTb. OCHOBHbIE HOCUTENN 3aPAA0B 33AEPXUBAKTCA NoNem
nepexoga B cBoeld obnacTW. B pesynbTaTé MPOMCXOAUT HaKOMNEHUe
HEKOMNEHCUPOBaHHBIX 3apSR0B W Ha pP-n-nepexope Co3pagres AoGaBodHas
PasHOCTb MOTEHLMAnos, Hasbiaemasi (POTOBNEKTPOABWKYLIER curoil (doto
3.8.C.)

9./1.C. 3aBUCAT OT WHTEHCUBHOCTA CBETOBOIO MOTOKA ¥ OBLIMHD
ble Aonu BorbTa. Ecni Lenb p—n —CTPYKTYpbl NPy 3TOM
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3aMKHyTa, TO B Heil NoA AeicTBuMeM
CMna KoToporo 3aBucHT OT Benud
Harpyaku.

oT0 3.4.Cc. cospaéres ANEKTPUYECKUiA ToK,
MHbI CBETOBOTO MOTOKA W CONpOTMBNEHMs

(L ®oropesucropsi warotasnmeaior Ha ocHose cynbuaa  kapmus,
KaaMus, CepHUCTOro CBUHLA. KOHCTPYKTUBHO CBETOMYBCTBUTENbHbIE
MOMELLAITCsH B NNAacTMAcCOBbIA UMW METanAUYecKui
cnyvasx 6es Kkopnyca. |

ceneHuaa
AneveHTb!
KOPMyC, a B OTAEmNbHbIX

(%)L PoTopesucTop sriovaeTen B Lenb NocneposaTENBHO © VICTOUHUKOM HanpsxeHus

ooy | r‘onpom:nenmem Harpyaku| csﬁr\&: ¥ ey caboe

Rix
241 Iry
- —ore—()

/ Ecnn hOTOPE3NCTOP HAXOAUTCS B TEMHOTE, TO Uepes Hero TeYET T & M H bl it Tok |

Li=E/Rr+ Ry, raeE - aac ucrousuka numaHns; Ry - senvuna
E71.CONPOTUBNEHNA CpOTOpeJMCTopa B T@MHOTe, HasblBaeMas T € M H O B bl M
COMPOTMBIEHMEM; Ry - CONPOTUBNEHNE HArpy3Ku.

[ Tpw ocsewennn. dotopeancropa aHeprus dotoHos pacxoAyeTcs Ha Mepeson
STIEKTPOHOB B 30HY NPOBOAWMOCTY. KONUYECTBO C3060AHBIX 3M-ABYHAIX nap

203pacTegy, COMPOTUENEHHUE (POTOPE3UCTOPa NaaaeT U YePed HEro TEYET C B & T
0B O TO

Ic =E/Rc+Ry ﬁ’asnocrb MEXRY CBETOBLIM U TEMHOBbLIM TOKON Aa&T
3Ha4eHMe Toka Lp , MONY4MBLUErO HASBAHME € P B U Y H O T O hOTOTOKA
nposoammocTy | ¢ =lc-Tx.

Korga nyuncTsiii nOTOK Wafn, MEPBUUHbIA OTOTOK WMIMEHRETCR  MpAMO
MPONOPUVIOHAMEHO BEMMUYMHE NYYMCTOTO MOTOKA, NAfaioLero Ha (hoTOPesHCTOp.
Ilo mepe BospacTaHs Ny4MCTOrO MOTOKA YBEMMUMBAETCA YUCMO SMEKTPOHOS
MPOBOAVIMOCTY, OHW [BArasiCb BHYTPU BELUECTBA M CTANKWBAsCh C aTOMaMK,
#OHU3UDYIOT X U CO3AAIOT AOMOMHUTENbHbIA NOTOK 3N.3aPAA0B MOMY-MBLLETD
HASBAHME B TOP M Y H OO (POTOTOKA NPOBOAMMOCTN. YBENMUeHHe Hucna
¥IOHU3NIPOBAKHBIX 3TOMOB TOPMO3UT ABWKEHWE BMIEKTPOHOB MPOBOAUMOCTY. B

Pe3yneTege  3TOT0  M3MeHeHWs  (POTOTOKA  3anasabiBaloT BO  BpeMeti
OTHOCHTENbHO CBETOBOIO NOTOKA.

lgoToaneMenTaMM C BHEWHUM (bOTOSdeJeKTOM Ha3bIBAKOTCH INEKTPOHHBIS
Npubopbl, PaBoTa KOTOPsIX OCHOBAHa Ha ABMERUM oTosNEKTPOHHOM BMUcTUN ¢
kaToa. KOHCTPYKTMBHO mpepcTaesnsieT CoBoit CTekmsHHBIA GanmoH BHYT|
KOTOPOTO NOMELUSHs! (IOTOKATOA U aHOA. BHyTpeHHss noBepxHocTe Bannoxa 1
8 TOHKUM Cricem meTanna (06bluHo LLieNn04YHO3EMENbHOro), KOTophbiit

0 50% BCeli BHYTPeHHeil NoBepxHOCTY GannoHa, JToT cAoil
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B CXeMe BWIOMEHMS B LeNM aHOAA HAXOAWTCS UCTOUHMK MOCTOSHHOTO
Hanpsxeus Eq (150...200B) u conpoTvsneHue Harpyaki R . Mpy oceeLieHnn
coTo3NeMeHTa €ro KaToA HauMHaeT SMUTUPOBATL SNEKTPOHBI U B AHOAHON Leni
BO3HVKAET (pOTOTOK Ly, BenMumHa KOTOPOro NPONOPLMOHANbHA UHTEHCMBHOCTM
CBETOBOrO noToka ®. I=s®

Mpu M3MEHEHNM BENUUMHBI CBETOBOrO MOTOKA MPONOPLIMOHANBHO U3MEHSETCA 1
OTOTOK, M BENMMHA BLIXOHOTO HANPSKEHUS

Ugims I Ra =s Ry o BOCMPOM3BOAUT UIMEHEHUS CBETOBOrO
notoka. Takum o06pasom, B (HOTOINEMEHTe OCYLIECTBNSETCS YnpasneHue
SbIXOAHBIM HAMPSKEHUEM C MOMOLLIIO CBETA.

BaxHew1mn xapakTepucTukami hoTo3NEMEHTOB RBIISIOTCS!

1. Cetosas I_=f ( ® ) npu Ug = const, 3aBUCMMOCTb BENUUMHBI OTOTOKA OT
BENMUMHbI CBETOBOTO MOTOKA, NAJAlOWEro Ha KaTOA MNPW  MOCTOSHHOM
CMIEKTPArbHOM COCTaBE CBETa Y HEUIMEHHOV BENMYUHE aHORHOTO HANPSKEHNS.

2. BonbT — amnepHas I = ¥ (Ua ) npn ® = const, 3asucumocTs hotoToka ot
BEMNYMHBI MPUMOXEHHOTO K (hOTOBNEMEHTY Hanpsikenust Uq Npu MOCTOSHHOM
CBETOBOM NOTOKe.

3. CnekTpanbHasi, BblpaXaloLas 3aBUCUMOCTb HYBCTBUTENBHOCTI POTOINEMEHTA
« caeTose¥i noTOKaM pazHO AMUHbI BOMHBI.

Cxema BKnioYeHusi (HOTOAWOAA TakoBa, HaNPSKEHWe WCTOUHMKA nUTaHUA

NPUNOXEHO K (OTOAMOAY B 0BpaTHOM Haiiiﬁerm |Koraa avon He ocsewen &
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Tlph ocBelueHU hOTORMOAA MORBMIAETCA AOMONHUTENbHOS YKCTIO AMEKTPOHOB 1
AbIPOK,  BCMIEACTBME YEro YBENMGWBAETCA NEPEXOA HEOCHOBHBIX HOCUTEre
3apAAA GMEKTPOHOB U3 p- OBMAacTW B N-0BNacTs ¥ AbIPOK B OBGPATHOM
HaNpaBneHnn. 3TO NPUBOAUT K YBENMUEHWIo Toka B Uenu. Mpu NPaBWnsHO
N0A06PAHHOM CONPOTUBNEHMM HATPY3KH Ry U HANPAMXEHUA WCTOWHUKA NMTAHNR
E STOT TOK GYeT 3aBUCETH TOIMLKO OT OCBELLEHHOCTA NpWBOpa, a napeHe
HANPTXEHNS Ha CONPOTVBMEHUM HAMPY3kd GYAET Kak NOME3HbiA cUrHan,
BO3AEUCTBYIOLLNI Ha APYrUe 3M-Tbl CXEMbI.

E

1 necregrues
2 WSoAAerh
3 popaye

4 oTmatie At
5 TRourp NAA
¢ Lohresror

1 RPACTA ANCARPN ATeAS
MuTrer

Rt on

RO A
CASOBUL Binifio,

€ o

=3

Cxema BKMIOYEHWsI MpuBeaeHa Ha puc. Mpu Takom BKMIOYEHWM BLIBOA 633wl
¢hoToTpaH3UCTOpa OCT2ETCA CBOBOAHBIM, T.€. Tok 6askl | i = 0. IMpu ocseLyermn o
6asbi B Hell NOMBMSIOTCA CBOGOAHbIE 3NEKTPOHbI U Abipkid. Ans Gasbl
©oTOTPaH3MCTOPa TUNA P-N-p-NEPEXOAa  AbIPKM SBMAIOTCS  HEOCHOBHBIMIA
HOCUTENSMU 3apsAoB. [MOSTOMY OHM BTATMBAIOTCS MONEM  KONMMEKTOPHOrO
nepexoaa_B KOMMEKTOp, yBEenu4MBas Tok B ero uenu. Ocrasiumeca B Gasze
0CHOBHI® HOCUTEN 3aPAAG ~SNEKTPOHbI- COSARICT MPOCTPAHCTEEHHBIIH 32D,
CHUXaKLMIA BbICOTY Gapbepa 3MUTTEpHOro nepexopa. Mpu atom obnervaercs
nepexop AbIPok U3 aMUTTEpa B Gasy, a 3aTeM B KOFINEKTOp, YTO NPUBOAUT K euls
GonblueMy pPOCTY KOMNEKTOPHOTO ToKA, MPOXORALIETO 4Yepes Harpy3ouHos
conpoTUBreHie. Takim 0Gpasom Aaxe NpU Marnom CBETOBOM NOTOKe, NafaioLuem
Ha 6a3y, TOK KOMMeKTopa OKa3biBAETCH [AOCTATOMHO GOMblMM, uTO
CBUAETENECTBYET O JOCTATOMHO BBICOKOW HYBCTBUATENBHOCTY (POTOTPAH3NCTOPE





