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PerllCTPl1Illlll Tp0XOB 38pSOK0HHhlX '18CTIIIl, ABlllKYlllllXCll llOA nIOOhlM yr110M X H8npa-

BII0HIIIO SII0XTpll'l0CKOro llOIIll, MOlK0T Ob!Tb ocymeCTBII0Ha C llOMOIIU,10 TSE H83blBa0MOil 

/1 2/ 
_1130Tponnol! IICKpOBOll xaMepbI ' • 

KaMepa Oobl'IHO IIM00T ABa SII01tTPOAa B BIIA0 npoBOAIDIIIIX lllIOCKOCTeil, pa3A01I0HHbIX 

OTHOCIIT01IbHO OOIIblllllM (10 11 001100 CM) pa3pSUUiblM npOM0lKYTXOMo B Ka'leCTBe J:;830BOro 

11an01IH8Hnll KaMepbl 11Cll01Ib3Y0TCH 'lllCTblil 11eon. H30TPOIIH),le CBOllCTBa KaMepa np11oopeT88T. 

np11 onpeA01I0HHOM pelKIIM0 llHT8HHH, ll03BOIISIIOlll0M 3aA0plKIIBaTb pa3BIIT110 pa3p,tAa na CTa

AIIII oopa30BaHHSI CTpllMepoB , IIOK81IH30BaHHhlX BOII11311 neHTpOB HOHll3an11u. To'IHOCTb onpe

A01I0HHll KOOpAIIHaT TpeKa-ClleAa '18CTll)lbl 3aBHCHT OT AllllHbl CTpHMepon H llOBbllllaeTcsr, 

B000lll0 roBopsr, npu y1top0'18HHH IIX. no11y,ren11e AOCT8TO'IHO KOp0TKIIX CTpHM0pOB CBH3aHo 
. . -1 

C H000XOAIIMOCTblO q,opMHpOBaHHll Ha sneKTponax K8M0pbl BbICOKOBOIIbTHOro ( Eo-15-20KB•CM 

HMnyllbca c KPYThlM q>pOHTOM aapacTaHIIH (10-20 HCeK) 11, ocooeHHO, cnaAa (2-10 ncex) 

npll AIIIIT01IbHOCTH HMHy llbCa 30 - 50 HCeK. 

C STOii TO'IKH 3P0Hllll npeACTaBIIll0T HHTepec ana11113 HMlleAaHca CHCT0Mbl SII0KTPOllOB 

KaMephl_H B03MOJKHOCTH OHTHMll3allHH ee KOHCTpyKllHII. 

I 
TTp11 

1. Hec11MMeTp11'!Hasr cncTeMa 

11 2/ 
AOCTaTO'IHOll npOTHlK0HHOC;II SII0KTponoB IICllOIIb3yeMaH ' KaMepa MOlK0T. 

paccMaTpllBaTbCH no aaa11or1111 C llOIIOCKOBbIMII CIICTeMaMII CBepXBhlCOKIIX 'laCTOT KaK He

/3/ 
CIIMM0Tp11'1Han 111111 OTKpbITaSI CIICTeMa o BolIHOBbie cnollcTna TaKoll CHCT0Mbl MOR<HO 

/4/ 
C AOCTaTO'IHOll TO'IHOCThlO OllllCaTh , ec1111 BOCll01Ih30B8ThCH pe3yllhTaTaMH paoOTbl o 

l-!.c_nollb30Ban11e BOIIHOBhlX CBOllCTB ll03BOIIH0T paCC'IIIThlBaTb Ha peanll38Illll0 B03MOJKHOCTell 

cornaconaHllll KaMephl C q>OpMllpyIOl!lllMII ycTpOi!CTBaMII np11 pa3paoOTKe npOTHlK0HHOll 

KaMepblo 

TTp11 Malloll AIIHH0 Ka~epbl MOlKHO paCCMaTpllBaTh IIMlleAaHc ee CHCTeMbl sneKTponoe 

xaK cocpenoTO'l0HHYIO eMKOCTb. 

EMKOCTh KaMephl npll IICllOIIh3yeMbIX pa3pll)lllbIX npOM0lKYTJ$aX D H lllIO-
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man mt aneKTponoa S ( v S = D ) onpenemteTCII, B OCHOBHOM, 8MltOCTblO, o6ycnonnemioA 

KpaeBblM acp<j,eKTOM, B CBOlO O'lepeAb, 6nnaKoA K 3H8'18IIHIO co6CTB8HHOll 8MKOCTD CC 

BblCOKOB0nl,THOro aneKTpona. nnsi Oll8HKll co6CTB8HHOA eMKOCTB aneKTp0ll8 MOlKlIO aocnon&

/5/ 
3"1B8TbCS! p8C'18THOl1 q>OpMYnOA 8MKOCTB 6eCKOH8'1HO TOH1toro llHClt8 • paaaoll nnomanu. 

Torna 
D 

C ~ C + C = C ( 1+4,S-). 
k D c D yS (1.1) 

3nec b ( cacTeMa CH 
s 

C 0=•9'" o p8C'l8TH8H 8MltOCTb npoMeJKyTlt8 6ea y'i8T8 

1tpaeaoro aq,¢eKT8, C .= .,,. 4,Sy s - co6CTB8HH8H 8MKOCTb COOTB8TCTBy10111ero llHCKa, 

-12 -1 • • =B,85•10 q>•M - nuaneKTpB'18Clt8H npOIIllll88MOCTb B81tyyMa, • - OTHOCHTenbHall npo-

HHH88MOCTb !lHaneXTpKl(S. Kax BHllHO, 8MIWCTb, o6ycncmneHH8H Kp88BblM \'¢¢e1tTOM, MOJK8T 

B HeCKOnbKO paa npeBblW8Tb 8MKOCTb, paCC'IBTSHHYIO 6ea y'leTa ero. HeCBMM8Tpll'IHllH -

CHCTeMa, Kalt T8X0B811, AOnlKH8 C03lll1B8Tb B C03ll8eT BblCOKHA ypoaeHb aneKTpOM!l.rHHTHOro 

B3JIY'l0Hlrn; pa60Tocnoco6HOCTb K8M8pb1 38BlICBT OT pacnonoJKeHBH OKPYlKSIOIIIBX npeAM8TOB, 

KpoMe Toro, OTKpb1T8S! CHCTeM8 HPJIBOllHT K HOBblW8BHOA onaCHOCTB nopaJKeHHII BblCOK0B0nbT

HblM HMnyn&CHblM aanpIDKeHDeM. 

2. CnMMeTpB'IHa11 CHCTeu:a 

Ilepexon K CBMM8TPH'IHOl1 CHCTeMe, T.e. pacnonoJKeHBIO BblCOKOBOn&THOro sneKTPOA8 

MeJKAy llBYMSI 3a3eMneHHblMH nnaCTHHllMH, noaaonSier ncxnIO'IHTb nepe'IHCneHHbJe H8AOCT8TKH 

OTKpblTOA l(OHCTpYKllHH. Pac'leTbl H SICCnepHMeHTbl IlOK83blB810T, 'ITO npll TaKol! CHCTeMe 

MOlKHO nony'IHTb AOilOBHHT8n&Hbl8 none3llbl8 CBOliCTBa Kl1M8pbl ICBK q>B3H'leCKoro npn6opa. 

J.-13 ( 1.1) BHllHO, 'ITO npn YllB08HHH npOMelKyTKll 8MKOCTb KaMepbI He YABBHBae~'CSI, 

T.e. npn Toll lK8 8MilnBTYll8"BblCOKOBOnbTHOro HMnyID>Ca B He3H8'1HTenbHOM yxynwenun ero 

,jlponTa MOJKHO YABOHTb nn¢opM81lllOHHblH 061.eM V = SO • 

Ilpn H8ll3M8HHOM BHq>OpMBllHOHHOM 06'beMe V - const nepexon K CHMMeTpll'IROA CHCTe-

Me IIpHBOllHT I( CHHlKeHHIO BABOe Tpe6yeMOH 8MHnHTYAbl BbICOKOBOn&Tnoro HMnyn&ca, 'ITO 

cymeCTB8HHO ABH ucnon&ayeMbIX npOM8JKyTKOB, Tai<:• BanpHMep, npn D =30 CM BMeCTO 

600 KB neo6XOllHMO IIOA8Tb 300 KB. KpoMe Toro, npH nepexone K CBMMeTpll'IHOH CHCTeMe 

MOlKHO OlKHAllTb yny'lmeHBII q>pOHTll. B CBMOM nene, ecnu C'IBTllTb, 'ITO llnHTen&HOCTb q,pon

Ta nepexonaoro nponecca aa ane1tTpo1tax KllMepbI orpaHH'IHBaeTCn peaoaaacaoii -qacTOToii, 

onpe)lensteMol! Hllll)'KTHBHOCTblO BBOllll BblCOKOBOnbTHOro HMnyn&ca Il 8MKOCTbIO K!IMepbl, 

H npHHHTb n11HeAny10 38BHCHMOCTb )lnHHbl BBOllll OT 8MIIBHTYAbI HMil)'n&Ca, TO KBanpaT OTHO

~eHHH nepHOllOB pe30HllHCHb!X 'l!ICTOT neCHMMeTpH'IHOil T I H CHMMeTpH'IHOil T 2 CHCT8Mbl 

COCT8Bl!T; 

-, 
( 

4 

r 
' 

i 

d 

.1 

~ 

D 
1+4,5 _ fn 2 2 

c-.'.!J > = 2 
T 

__ ____;y._,S::__ ( 1 + --- ) , 
4+ 4,52 £n JJ.. 

(2.1) 

2 Vs d r. 
~ 

rne £ g - llnHH8 BB0ll8 B cny-qae CHMM8Tpll'IHOA CHCT8Mbl, 

npHHSITblA ollHB81tOBblM a 06011x cny'IBSIX. 

llnll 
D 
-= 1 
,JS • 

T t = 1,2 

~ 
1,3. 

d t - llH8M8Tp BBOllB, 

Bonaoaoe conpOTBBnenue npOTHlK8HHOA ltllM8pb1 MOlKHO onpenenHTb, nonb3yl!Cb BblBOllBMII 

/6/ 
pa60Tbl • 

rne 

z = 0 

t 
X= l-1), 

94,15 

v'f' ! ~ + .]_ [ 2 £n l+x - ( 1 - x ) £n 1-x 2] I l 

xD ,r x x x• 

- :ronmaaa1 

a - mnpnna BbICOICOBOnbTHOro aneKTpOllB. 

3. n poaono'IHble ane1CTpOAbI 

B K30TpOHHOli ICSMepe q,OTorpa,j>HpOB8HH8 OllHOll K3 npoeKllllH Tp8Kll (nnn llBYX CTepeo) 

npoH3BOllHTCII no aanpaaneHKIO aneKTpK'lecxoro nonn, nu6o no.n ManblM yrnoM 1t aeuy, T.e. 

'lepea COOTB8TCTBYIOI11Be ane~TpOAbl KSMepbI. 

3nexTpOllbI, -qepe3 KOTOpbie npOH3BOAHTCll ,jloTorpa,jlnpoBaHBe, nonJKBbl 6b1Tb ll0CT8"'. 

TO'IHO np03p8'1Hbl. 06bI'IH08 BblnonaeHBe sneXTpOAOB .nnst TSKOil nenH - nonynpoapa'IHbIH 

17 I 111 
npoaonsmnil! cnoA Ha cTexne nnn npoaono'IHbIH sneKTpOll , pacnonoJKeHHblA caapylKB 

K8M8pbl (B aoanyxe) H OT!leneHHbl8 . OT 8TMOCq>epbI paapm1noro npoMeJKyTK8 CT8KnOM. 

Taxoe a1,1nonaenue snexTpOAOB ue cny'laAHo. Ilpoaon11111uA cnoll, o6bl'IHO HaliblneHHbil!, 

H8XOllstCb B 8TMOCq>epe paapsinaoro npOM8JKyTK8, HHT8HCHBHO pacnblnneTCH, annOTb no nOTe-
/1/ 

pn xaMepoll: pa60TocnocooaocTu. MexaHB'18C1toe nepeaeceano npoaono'IHoro anettTpona 

xopomo pa60Ta10111ero HS aoanyxe, BffYTpb KaMepbl TSKJKe He npnaollHT IC y.noaneTaopuTellln 

HbIM peaylll>T8T8M H3-38 B03HHIC8101118ll HHTeHCHBHOil xopOHbl, HC1Cn10'l810meA B03MOlKHOCTb 

peI'HCTPSllllH Tpe1toa. C npyroll cTOpoHbl, OTCyTCTBHe aaMKayToll D;enn .nnn Toxa npoaonn

MOCTB npn paapm1e M8lKA)' anexTpOll8Mll lt8M8pbI npHBOAHT K B03HHKH0B8HHIO S!pKOro CB8'1e

HHH CTeXJUl BOKpyr xauana paapm1a, 38Tpyltilmomero perBCTp81J:HlO Tp8KOB. Bu.n CBe'leHHSI 

· /8 1/ 
uanoMKHaeT ,j>urypbI nuxTea6epra • • 

Ilepexon X ClfMM8TpH'IHOll CHCTeMe,_ e=ec;:TB8HHO, HaH6onee npOCTO MOlK8T 6bITb cne-- /1 7/ - .. 
naH nyTeM ynaoeHHII npoMeJKyTKa pa6oTbl ' • O.naaxo Tpe6onanne o6ecne'leHHII MHHHMYMS 

5 



xon!l'!eCTB8 aemecTB8 B KaMepe !I Heo6xonHMOCTb yCTp8H0Hlllt cae'leH!ISI CTexna XOTSI 6bl 

Ha nnoman11 snexTpOAOB 38TPYAHSieT np!IMeHeH!le CTexna C Han&IneHHblM npOBOAltlllllM cnoeM 

!I Tpe6yeT BBeneH!ISI npoaono'IHblX sneKTpOAOB BHYTPb xaMepbl. 

Pac'!eT snexTpocTaT11'1ecxoro nonsx npoaono'!HblX snexTponoa, npoaeneHHbtli a 
191, no-

xaaan, 'ITO onpeneneHHblM au6opoM paAByca npoaonoKB r O H paCCTOltHHSI MelKAY H!IMH 

80 , onacHOCTb B03HHKHOBeHHlt xopoHbl Ha npoeonoxax snexTpona aHyTpu xaMepbl MOlKeT 

6bITb ycTpaHeHa. 0CHOBHbie pac'!eTHble COOTHOWeHBR ltlllt paCCMaTpHB88MblX cny'laeB npuao

ltltTClt HHlKCa 

IIocxom,xy xpast snexTponoa o6bl'IHO HaxoASITCst B eoanyxe u nponneHbl c nellbIO 

BblpaaHHBBHHlt nonlt B paapsmHOM npoMelKyTKe, TO Kpaeeoli Scpql0KT npB paC'leTe nonst BHyTpB 

npoMe;>KyTKa MO;>KHO He y'IBTblBaTb. Torna nnst HeCBMMeTpB'IHOll CUCTeMbl, COCTOltlllell B3 

3a3eMll0HHOH npoaonltllleli nnOCKOCTU U npoBOlIO'IHOl'O sneKTpona, HBXOltltlllCl'OClt Ha paCCTOlt-

HHU d OT Hee, nanpmKeHHOCTb snexTpB'leCKOl'O nonst B TO'IKe, pacnono;>KeHHOll Ha pacCTO~ 

HBB r OT OCH npoBOlIOKB B HanpaaneHHB HOpManu K 3a3eMneHHoli nnoCKOCTB BblpS;>KaeTCst 

cneny10muM o6paaoM: 

( I) 1 
E (r)= - -~-....2.tzr. 

1 - e ao 

Uo --, 
d (3.1) 

rne U o - Han!'HllMlHHe, npBJIOlKeHHoe K sneKTpOASM KaMepbl, 

E 
_ Uo 

0- --
d 

Pac'leT npouaaene11 B upennono;>KeHHB, 'ITO d >> a O >> r O • MaKC!IMallbHalt HanpsilKeHHOCTb 

nonst Ha noaepXHOCTB npoeonoxu: 

___:g_ Eo 
211 r 

0 

E(I) 

max 
(3.2) 

CooTseTCTBYIOlllaR _ff8npmKeHHOCTb nonst nnR cpenHero sneKTpona CllMMeTpll'IHOii C!ICT8Mbl 

s Tex lKe npennonolKeHHsix: 

Ee ZJ 
max 

(I) 
2E a o E o 

"'o 
C TO'IKH 3peHHlt CMKOCTB nposono'IHblH sneKTpon npll 

OT nposOnltllleli nnOCKOCTB. 

Ha (3.1), (3.2) BHAHO, 'ITO· B 38BUC!IMOCT!I OT ao ll 

(3.3) 

d >> a O Mano OT11B'l88TCR 

r O nanpmKeHHoCTb nonlt na 

nosepxHOCTB nposonoKB MOlKeT 6&1Tb so MHoro paa 6om,we E 0 , onHaxo, oHa 61,1cTpo 

cn&AaeT, nocTBrasi aHa'leHBlt 1,lE 
0 

Ha paccTOSIHHB r = a 0 • I1p11 ysenH'leHHB a 
0 

pacTyT B E max • H o6naCTb E(r' > 1,1 F.,,, 'ITO npHBOAHT K 6blCTpOMy B03HHKHOB8HHIO KOpO

Hbl Ha nposonoxax npB nona'le BblCoxosom.THoro BMnym.ca. Hao6opoT, nnlt a 
O 

= 1 MM, 

xpoMe nepe'!Bcnennhlx cj,axTopos, BMeeT MeCTo scj,cpeKT ysel!B'18Hllst n11sneETpU'lecEoii npo-q-

6 

t 
(f 
!) 
l 
-:1 
'J 

I 
-{ 

i 
') 

if 
IJ 

' ,, 

~, - n1w -
HOCTB raaa • HaaeCTHO TSKlKe • • 'ITO npll OTpUllaTellbHOli nonstpHOCTB nposonox xopo-

Ha B03HBK88T Il03l1Ce • .nnsi nony'l8HHSI MBHHMyMa eemecTBa B npOBOlIO'IHOM sneKTpone H806-

XOABMO YM8Hb111BTb paAHyC nposonox r O • AlllK8 npn OAHHaKOBOM COOTHOWeHHU a / r O • 

C npyroli CTOpOHbT, CHH)K8HB8 MeXalDI'leCKOli npO'IHOCTB orpaHB'IBBaeT npBM8H8HB8 nposonoKB 

' C AHSM8TpOM M8Hee o, I MM. 

TaxuM ·o6paaoM, uaroTOBnltSI snexTpOA B3 nposonoxa nuaMeTpoM 0,1 MM, c maroM 

a o=l,2 MM, MO;>KHO yCTpaHBTb B:Opoey. JipB STOM KOnB'IOCTBO semecTsa BHYTpB KaMepbl 

Hesenu11:o. 3xeBsaneHTHan TOlIIIIBHa Taxoro npoa0110'1Horo snexTpona n nepec'!eTe Ha cnnom

Hoil 1!BCT COCTasnlteT - 7 MBKpoH. 

OnaCHblM MeCTOM B CMblCno B03HHB:IIOBeHBSI B:OpOHbl smn!IIOTCR xpaR snexTponos. IIpaB

na, B 9TOM Cny'lae o6pa30BaHBe E:OpOHbl 38TpYAH8HO, TaK KaK Kpasx HaXOASlTCR B aoanyxe. 
/11/ 

.nnR pac'!eTa nonsr Ha xpa10 snexTpona MolKno BCHollb3osaT& paayllbTaTN pa60Tbl : 

.E = .3_ ~o 
m1>x 11 r a 

r
3 

- pan11yc aaxpyrneHHR 1tpaR. 

2 

11 

d 
E o , 

r a 

MeHSilt panHyc, MOlKHO !ICKJIIO'lllTb o6pa30B8HBe KOpOHbl H Ra xpa=. 

4. OnTHMSJibHoe 'D'ICJIO IIpOM8JKYTKOB K8M8pbl 

(3.4) 

J1pHHllTbl8 HCXOAHble nonymeHHSl - AllBTOllbHOCTb cppOHTa nepexonnoro nponecca na 

sneKTponax xaMep&1 onpenenlteT<;SI BHnyETHBHOCTblO BblCOXOBOJibTHOrO BBOAa, nmma fg 
EoToporo npB nocTOSUIHOM AHaMeTpe d '& nponoplUIOHam.Ha aMnnBTyne BMnym.ca, 

u 8MKOCTblO KaMepbl - noaaonmoT pacCMOTp8Tb sonpoc 06 onTHMSJibHOM '1'.HCJie CBMM8TpB'I-

HblX npOMOJKYTKOB ESMepbl C HHcpOpMaitHOHHblMH o6'beMOM V= SD • 

C't11Tasr He 38BHCHMOH OT eenu't!IHbl npoMelKYTKa B onpeneneHHblX npenenax 8MKOCTb, 

o6ycnoeneHeyIO KpaeBblM acj,cpel!:TOM, MO;>KHO aanncaTb eMB:OCTb KaMOpbl 113 

npoMelKYTitos, EaB:: 

HHnyxTHBHOCTb eaona, 

2 
Ck= C

0
.n +4C 0 n 

o6mero MSI n npOM8*YTKOB /12/ 

-9 
Li= 2. 10 

f1, 

fi ( fn 

uo 

E np 

4£& 

d t 

E
0 

D 

2E n 
DP 

7 

- 0,75) 

n CllMM8Tpll'tHblX 

(4.1) 

( 4-,!) 



3,lleCb uo - 8MllJIJITY.llS BbICOKOBOJlbTBOro HMnym.ca, En;- npo6HBB8H npO'IHOCTL B03-

nyxa, onpenemnomssr nmrny Bnons, 0 - Bb!COTa Z:SM0pbI. 

KBanpsT nepB0.118 pe30B8BCBOli '18CTOTbI: 

2 • 9 F D 
(211) Lg C = 2.10 _o_ (fn 

k E n 
np 

2 E
0 

D 

E np dt n 
-0,75)(C + 4,5 C n). 

o D (4.3) 

MBIIHMSIIbROMY 3Ha'leHHIO OTB0'180T: 

c. 
E D = n e 4Cnn 

2,9Enpdt 

IlpH -./ S = D 
c. -- = 1 • 8 neBal! 'ISCTL Bbip8lK0HHSl = 2 -3 .!Inst peam,BbIX KOHCTpyE:-

4 D 
nnll: B B nepBOM npHOJIJllK0HHH: 

n 
OllT 

E
0 

D 

2,9 Enp d t 

0,05 D 

dg 

npn Eo =20 KB/CM, Enp=30 KBICM, D =10-40 CM. 

=1-3 (4.4) 

B cnyqae cornacOBSHIISl KSMepbl C ,j,opMBpy10mBM ycTpOliCTBOM OllTBM81Ib!IOe 'IHCno npo

MelKyTKOB .11onlKBO BSXO.llHTbCH 113 .11pyrux cooopIDKeHHli. 

3xpsBupoB8BB8H CHMMeTpB'IBSSl xaMepa 

Ilepexo.11 K CHMMeTpH'IBOli CHCTeMe H pacnpOCTp8H0Bll0 pe3y1IbT8TOB onpeneneRHSl 

/13/ 
xpaenoll: eMKOCTB pa60Tbl . HS aeCb nepHMeTp BbICOKOBOIIbTHOro snexTp0/l8 ll03BOnSlIOT 

onpe.11ennTL 3Ha'leHHe 0MKOCTH KSMepbI npn oxpylKeHHB BbICOKOBOJlbTBOro sneKTpOltS npstMO-

yrom.BbIM ·1topo60M 8Kp8BOM. 

a+ L 
ck= 4 c 0 [ lT 2 __ fn ( 1+ cth ~ ) ] , 

11 a L D 
(5.1) 

a - mnpnna, L - .11nuBa sne11:Tpona, b -paCCTOHBH0 TOPllOB snexTp0.118 OT OOKOBOli 

CTeBKH . Kopo6a. 

nm, cnri:a.11 b = D 
-2 

a+ L 
Ck= 4 C O ( 1 + 1,47 D -- ). 

11 a L 
(5.2) 

Jt8K ll0Jt83bIB8lOT paC'l0Thl H H3MepeBHst, eMKOCTL B03paCT8eT H03H8'1HTe1IbHO, 8 KSMepa 

nonHOCTLIO 81tpaRHpyeTCH. 

IlpH HeOOXOJlHMOCTH ,POTorpa,pnpoB8RHR OOKOBOH npoeKlUIH onua H3 cTeROK Kopo6a-

8KpaBa MOlKeT 38MeRSITbCH npononO'IHOli ceTJtoil. 

8 

3xcnepHM0HT8Jil,Hhl0 pe3ym.T8Tbl 

nnst llpOBepKH p800TOCllOCOOBOCTB CHMM0Tpll'IHOli CH=0Mbl npononO'IBbIX 8ll0KTpO.llOB, 

ocooeBBO cpenaero snexTpo.11a, 6blna narOTonnena 1taMepa (p11c. 1) c ro -<l,l MM, a 0•1,2 MM, 

D =300 MM. 3xpaRHpOB8HH8Sl Z:SMepa llOK838B8 B8 puc. 2 • 

3Ra'leBHSI paCC'IHTSHHhlX JI 38MepeBBbIX 0MB:OCT0lt B:8Mephl connana10T C .11o=aTO'IBOil 

CTeneBLIO TO'IHOCTH ( 10-15 %) • KaMepa Ohlna HCllhlT8R8 C llOMOmLIO J<OCMB'lecxnx 'la=nn. 

Ha pnc. 3 np11ne.11eBhl THllH'IHhle ,poTorpa,j,nn TpeKOB npu pa3HhlX yrnax naxnona - nnnOTL 

.110 conna.11a10mnx c nanpsnneBHeM nonsr. 

BhlBO.llbl 

1. 3xcnepnMeHTSJil,BO )'CTSROBneno, 'ITO CHMMeTpH'IH851 CHCTeMa npoBOnO'IBblX sne1<Tpo

.llOB, BblllonReBB8H B COOTB
0

8TCTBBH C BhlmenpnneneBHhlMB paC'leTaMH, pa6oTocnoco6Ba. Kopo-

Bhl Ba npOBOJIOKSX Be na6n10.11anocL, nnnoTL JlO E =70-80 KB•CM-
1

(pnc.3). 
max 

2. TO'IHOCTL H3MepeHHB KOOpJlHHST ( z - npoexnnn) B KSMepe C CHMMeTpH'IBOH 

CHCT0MOil sneKTPOAOB Bhlme 38 C'leT J<OBTponnpyeMoro CMemeBBSl CTpBMepoB OTHOCnTenbHO. 

Tpe1<a (pa3BononupHOCTL nona B npoMelK)'TKax - pnc. Sa). 

3. BneneBHe npoBOnO'IHhlX sneKTpO)lOB ( a 0 = 1 MM) BHYTpb Z:SM0pbl 3STpY.llBBeT 

o6paaonaHHe ,j,nryp nnxTeH6eprs Ha nnomsnu sneKTpo.11on. 

4. C TO'IKH 3p0HHH nonyqeHBB, 38Jl8HHOro nmj,opM8JlHOHHOro OO'b0MS KSMepa C CHMMGT-

• /1 2/ 
PB'IBOli CBCT0MOB sneKTPOJlOB BhlronHo OTnH'l80TCB OT OOhl'IHOlt ' , B:pOMe Toro, OHS nerKC 

MOlK0T Ob!Tb nonHOCTblO sxpaHHpOBSHa, 'ITO C03)l80T 0030ll8CHOCTb o6'psmeBBst H MHHHMYM / 

sne1<TpOMarHHTHhlX H3ny'l0HHil. 

5. B psne cny'laeB MOlK0T OKS38TLCH BhlrOJlHOli H30TponHaB KaMeps, COCTOBmSB 

nnyx-Tpex OJlHHSKOBhlX CBMM0TpH'IHhlX npoMelKyTKOB. 

B3 

6. Ps3nH'IH0. B CBGTBMOCTH Tpexa B 3SBHCHMOCTB OT OTHOCHTenbHOro yrrw. no Hsnpanne-
; 

HBIO X non10 npe)lCTSBnBeTCB MeHee BhlP8lK0HHhlM, B03MOlKHO, BJIHBeT CTPYKTypa aneKTpona. 

7. Pe3ym.T8Tbl paoOThl MoryT OhlTL pscnpocTpaHeHbl Ha KOHCTpyKilHIO K8Mep C 6'om.nmM 

/14/ 
npoMelKyTKOM H nocne)lOB8T0Jil,HhlM llHT8HHeM 
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6ea sxpana n nayx Bnnax. 
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