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Dm1 CHCTeM C IIpOBDnO'IHbIMH HCKpOBbIMH KaMepaMH, pa6oTaIOIUHX B ycno

BlllIX aHatJHTenhHbIX qioHOBbIX: ·aarpyaoK, Ba)KHoii xapaKTepHcTHKOii: lIBnSieTclI aqi

. ·qieKTHBHOCTh perHcTpaUHH TpeKa qaCTHUbI. ·oAHHM H3 crroco60B,ynyqmeHHlI MHO

roTpeKOBOii 9qJqJ9KTHBHOCTH KaMep . cny)KHT IIpHM9HeHne pa3BlI3b!BaIOIUHX co

_! I/ 
rrpoTHBneHHH • 

PaccMoTpHM qiaKTOpbI, OIIPE:AenlIIOIUHe BenH'lllHbl pa3BlI3bIBaIOIUHX corrpo

THBneHHii. Ha pnc. la nao6pa)KeHa KaMepa C pa3BSI3aHHbIM BbICOKOBOnhTHb!M 

aneKTpOAOM. Bee IIPOBOnO'IKH BblCOKOBOnhTHoro aneKTPOAa CO9AHH9Hbl C Bbl-

·coKOBOnhTHOii llillHOii qepea COIIpOTHBneHHlI R' G H.Me)KAY co6oii - qepea 

corrpoTHBneHnlI R· ·• KaMepa_ o6naAaeT xopoweii MHoroTpeKoBoii aqiqieKTHB

HOCThIO, IIOTOMY 'ITO rrpn o6paaoBaHHH HCKpoBoro Ka.Hana HaIIplI)K9HHe IIaAaeT 

TOnbKO Ha yaKOM ytJaCTKe KaMepbI, lliHPHHa KOTOporo orrpeAenSieTClI qiyHK

uneii oTHorneHnii R O . H R 

3KBHBaneHTHalI cxeMa K8M0pbl C MOMeHTa IIoAatJH BbICOKOBOnhTHOro 

HMIIyllhCa AO o6pa30BaHHlI HCKpbl IIOKaaaHa Ha pnc. 16. ITocTOlIHHalI BpeMe

HH aapSIAa KaMepbI orrpeAenSieTClI H3 Bblp8)K0HlllI! 

.r 

rAe n - KonnqecTBo rrpoBonoK B KaMepe, 
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ITocne oKoHqaHHR nepexo~HhIX npouec~oB, BOSHHKmux rrpu o5pasoaa-

HHH HCKpbI, 3KBHBaneHTHyro cxeMy KaMepb! MO:1KHO npencTaBHTb B BHne • 

uenu, K KOTopofi npuno:1KeHo rrocTQRHHoe.Hanpg:1KeHHe E (puc. la). Conpo

THBneHue HCKpbI cqHTaeM SHaquTenbHO M_eHblliHM, qeM R G. • . B .cnyqae 

ucrronbsoBaHHR pacnpeneneHHoro conpoTHBneHHR aTa uenb npencTaBnReT 
. 1 

co5ott nnHHHyIO nHHHIO c napaMeTpaMH - conpoTHBne-R uG=1f:;R 
a· 

HHe Ha enHHHUY nnHHhI, G - yTeqKa Ha enHHHUY nnHHblo HanpR:1KeHHe 

H TOK B nHHHH OilHCbIBaroTCR ypaBHeHHRMH 

~+ Ri=O 
dx 

di 

dx 
+Gu= 0. 

/2/ 

( 2) 

ilH~~epeHuupyg nepaoe ypaBHeHue H npHHHMaR BO BHHMaHHe BTopoe, 

rronyquM 

d
2 

u 

d x
2 - RGu =0. 

PemeHHe ypaBHeHHR 

rne 

-bx 
u( x) = C e · 1 . 

b=yRG 

( 3) BbII'mIJlHT 

+C . bx 
2e 

(3) 

cnenyromHM o5pasoM: 

ITepBbIH qneH orrHChIBaeT rranaromyro iiomiy, BTopofi - OTpa:1KeHHyro. 

Hs rrepaoro ypaaHeHHR (2) orrpenenuM i(x) 

. { ) b ( C -bx C bx ) 
1. x . = .R 1 e + 2 e • 

5 



QqeBllDHO, qTo rronoca·rroacaaKll HaIIpH*0HllH llM00T KaKyID-TO KO

HeqHyID wnpnHy, llHaqe HaIIpH*0Hll0 yrraaeT Ha BCefi KaMepe ll IIpllM0H0Hlle 

pa3BH3brnarorunx corrpoTHBneHnfi rroTepHeT CMhicn. IT osToMy B Bb1pa*eHHHX 

anH TOKa ll HaIIpH*0HllH BTopofi qneH, orrpeaenHID!UllH OTpa*eHHYID Bonay, 

MO*HO. IIpllHHTb paBHbIM Hynro, a nnmnq. cqnTaTb 6eCKOH0 11HO DnllHHofi: 

u(x),,.c·e 
I 

-bx 
i(x)=l.c 

R I 

-bx 

e 

ITocTOHHHYID C 1 orrpeaemrM na rpaHnqHhIX ycnoBnfi: 

u I = E. 
x=O. 

ITpn 9TOM rronyqaeM 

-bx 
u(x)=E e i (x) 

= E. b -bx 
-e 
R 

BxoaHoe corrpoTnBneHne Z 6yaeT: 

R --. 
z = b = v' R RG • 

PaccMoTpllM Terrepb IIOKa3aT_enb 9KCIIOH0HTbl B Bbipa*eHllHX DnH 

u ( x) n i(x) • 3HaqeHne rroKaaaTenH orrpeaenHeT rronocy, Ha KOTopofi 

HaIIpH*0Hll0 rraaaeT IIpll o6paaoBaHllll llCKpbI, ll BbI6op ero orrpeaenHeTCH 

cneayIDIUllMll c!iaKTopaMll. ITpn B03HllKHOB0Hllll llCKpbl B raae PO*DaroTCH 

*0CTKll0 c!ioTOHbI, crroco6Hbl0 llOHll3llpoBaTb aTOMbl raaa nnn BblpBaTb 

sneKTpOHbl ll3 MaTepnana rrpoBonoK. 06paaoBaBllill0CH IIpll 9TOM ~neKTpo

Hbl MOI'YT CTaTb llCToqHllKaMll HOBbIX naBnH. 8 peaynbTaTe BOKpyr OCHOBHOH 

llCKpbI B03HllKaeT cepllH nO*HbIX. ITo9TOMY Heo6XODllMO o6ecrreqnTb TaKoe 

pacrrpeaeneHne HaIIpH*0HllH_ Ha KaMepe, IIpll KOTOPOM o6pa3oBaBllill0CSI 

sneKTpOHbl He Mornn 6bI CTaTb llCToqHnKaMn HOBbIX naBllH. 3Tn rrpouecCbl 

rroapo6Ho nayqeHbI B pa6oTax no nccneaoBaHnro raaoBoro paapHaa B cqeTqn-

6 

i1 
·, 
: 

r . ·r 

·~ 

! 
·1·1 

:t 

'l 
\ 

I 
I 

'\ 

l 
I 
iJ 
•I 
\ 

1; 
1r 
i\ 

/3/ 
Kax reurepa • OueHKll IIOKa3bIBaroT, qTo Ha paCCTOHHllHX - 10 MM OT 

OCHOBHOH llCKpbl ll3-3a pacrrpeaeneHllH HaIIpH*0HllH !IO rrpoBonoKaM ll ra

CHIUero aeficTBllH rrapoB C!IllpTa BepoHTHOCTb o6paaoBaHllH c!ioT09neKTpOHOB 

ll sneKTpOHOB, B03HllKarorunx rrpn llOHll3aUllll aTOMOB raaa *eCTKllMll c!ioTO

HaMn, Y*0 DOCTaToqHO Mana. 

TaKllM o6pa30M, Terrepb MO*HO OU0HllTb IIOKa3aTenb 9KCIIOH0HTbl 

B Bbipa*eHllHX amI TOKa ll Ha!IpH*0HllH: 

bx ;: 3 • 

ITocKonbKY paccToHHne Me~y rrpoBonoqKaMn paBHo 06b1qHo 1 MM, 

rrapaMeTpbI R n Ra. 6epeM Ha 1 MM nnHnll n rrpn x = 10 rronyqaeM 

R T'"-;. 0,1. 
G 

(4) 

ITpn 9TOM Ha!IpH*0Hll0 Ha paCCTOSIHllll 10 MM dT OCHOBHOH. llCKpbl 

COCTaBllT - 5% OT E 

ITpll ll3I'OTOBneHllll pacrrpeaeneHHbIX CO!IpOTllBneHnfi, KpOMe R ll RG • 

#Y*HO 3HaTb ll 3HaqeHllH R ll R 2 ( cM. prrc. lB), rae R 2 .- co-

rrpoTllBnemre M0*DY DBYMH rrpoBonoqKaMll ll R l - corrpoTllBneHne Me~y 

rrpoBonoqKofi rr BhlCOKOBOnbTHOH llillHOfi. 3Tn CO!IpOTllBneHllSI brrpeaenHIDTCH 

qepea R 

R 

n R G cneayrorunM o6paaoM: 

'l -Z, 
2 

R 
2 

2RZ = -.---,--- • 
R +2 Z 

IToacTaBnHeM aHaqeHne z· 

R 
1 -~ 

=-v'RR. 
2 • G ' 

'2y'RR 0 
R2= .• 

1 +2 v' R R 
G 
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BasrB .OTHOWeJme R l ./R2 

R. i 

R2 
.= 2. 

c Y'IE:!TOM ( 4) 1 rronyqaeM: 

(5) 

ilmi Ha.ue:11rnoll: aarr11c11 c11rHana R ·2 Ha ~eppl!TOBoe KOnbUO Heo6xo.Ul!M01 

tIT06b1 TOK, rrpoxo.usnu11ll: qepea Konbuo, rrp11· rrpo6oe KaMephI cocTaBl!n 

10a rrp11 HarrpmKeHl!ll Ha KaMepe 4-5 irn. I1 a aToro ycnoBl!SI orrpe.uen11M 

aHatieH11e 

R -::. 400 - 500 OM. 
1 

Ha ( 5) orrpe.uenl!M R
2 

R = 225 - 280 OM 2 

TTapaMeTpb! nl!Hllll IIpll STOM 6y.nyT paBHhI: 

R 
O 

-::.. 2,5 - 3 KOM1 R ~ 
~ 250 .;;. 300 OM. 

BHyTpeHHee COIIpTll.BneHl!e reHepaTopa orrpe.uensieTCSI 113 ycnOBllH: 

r 

Rrs; 23C 
' K 

---·• Ra 
n 

TaKl!M. o6pa30M, Mb! orrpeJ:1en11n11 rrapaMeTphl BhlCOKOBOnhTHbIX uerrell: 

KaMepbl C pa3BSI3aHHhlM aneKTpO.UOM. BoaHl!Ka10m11e B KaM.epe IIpll o6paao

BaHl!ll l!CKpb! rrepexo.UHbie rrpouecCbl He Y'il!Tb!BaIOTCSI, IIOCKOnbKY .Unl!TenbHOCTb 

11x AOCTaTotIHO Mana.(.- c. R . ) 
1' 

B aaKn10tieH11e aBTOp Bb!pa)KaeT CBOIO IIpl!aHaTenbHOCTb n.r. 3acTa-

BeHKO aa rrone3Hh!e COB9Thl ll o6Cy)K.U9Hl!SI. 
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