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B p a6oTe paccM aTpHBae TCH HOBbi lt THn aneKTpOHHo-onTH'IecKoro npeo6paaosaTenH - raao

pa3p H!lHbi lt HCKpOBOlt an eKTpOHH o- onTH'IeCKHlt npe o6p830B8Tenb CBeT8 /rJ.130n/. npHBO!lHTCH 

3KCnepHMeHT8nbHbie X8p8KTe p11CTI1KH n p116 opa H o6Cy)!(!l810TCH B03MO)!(HOCTH ero npHMeHe HHH. 

"' G.Peter, A .F.Ptsarev, J<.M.Vafllbruch 

AN PHOTOELECTRONIC IMAGE INTENSIFIER SPARK TUBE 

Abstract 
= 

A new type of a photo electronic image intensifier using gas- discharges for application in high- energy physics is considered. 

The operating characteristics of the device sre describeci . 

* On leave from CERN. 



1. Bae:aeHHe 

06naCTH HCIIOJlb30B8HHII aneKTpOHHo-onTH'IeCKHX npeo6pa30B8Tenell /30nos/ H 38A8'1H, pe

waeMble C HX IIOMOIUbiO, BeCbMB p83H006p83Hbl, 0AHOll H3 T8KHX o6nacTell npHMeH,eHHH 3Qnoa 

IIBJIHeTCH SKCnepHMeHT8JlbH851 QJH3HK8 'IBCTHU. C STOll TO'IKH apeHHH Mbl H llOAOllAeM K p8CCMOT' 

peHHIO B03MO>KHOCTell HCII0Jlb30B8HHH OIITH'IeCKHX npeo6paaoeaTenell AJIH perHCTpaUHH 38pH>KeH

HbiX 'IBCTHU. CaMoA paHHell pa6oTOll, ony6nHKOB8HHOll B lle'laTH, IIOCBHIUeHHOll BOnpocy HCIIOJI&-

/(/ 
aoeaHHH 30na B QJH3H'IeCKOM aKcnepHMeHTe, 6bma papoTa 3aso.AcKoro • B Hell 6binH npHee-:. 

AeHbl Kp8TK851 xapaKTepHCTHKB 30na ll QJOTOrpBQJHH cne:aa 38pH>KeHHOll 'laCTHUbl, nony'leHH851 ·C 

ero IIOMOIUbiO, 0AH8KO B CBOeM HB'IanbHOM eapHBHTe 30f1 He _ MOr 6b1Tb aQ:>Q:leKTHBHO HCII0Jlb30-

B8H AJIH uenell SKCnepHMeHTanbHOll QJH3HKH, TaK KaK OH 6bin HeynpaBnHeM, HMeJI HeAOCTBTO'IHblll 

KOSQJQJHUHeHT yCHJieHHH 110 TOKy If' Tpe6osan BbiCOKO CT86HJIH3HpOBaHHblX HCTO'IHHKOB 11HT8HHH. 

HeCMOTpH H8 60nbLUOe 'IHCJIO pa6oT, BblllOJIHeHHblX 1103>Ke, BBKYYMHblll 30n TaK H He CT8Jl pa-

60'IHM HHCTpyMeHTOM B npaKTHKe QJH3HKOB - aKcnepHMeHTBTOpOB. npH'IHHO.Il TOMY IIBJIIIIOTCH HeKO' 

TOpbie He meTa TKH HOBblx o6paauoa 30noe, KOTOpbie OTMe'lanHc& y npeo6paaoeaTenH 3aeollcKo

Po. B cnmKHBwe.AcH CHTyaUHH, no-eHAHMOMy, 6y:aeT He6eabiHTepecHbll'f paccMOTpeHHe n106oll pa-

/2/ 
UHOHaJIH3aUHH B paapa60TKe BaKyyMHOro 30na /HanpHMep, Ka K B / HJIH BbiXOA Ha 11pHHUHOH-

8J1bHO HHOll nyTb C03AaHHH OIITH'IeCKOro npeo6paaOB8TenH. 

8 HaCTOHIUeA pa6oTe p8CCMaTpHB8eTCH HOBblll THO aneKTpOHHO-OilTH'IeCKOrO npeo6paaoeaTe

JlH - raaopaapHJlHbiA HCKpoeoll aneKTpoHHo-onTH'IeCKHA npeo6paaoeaTen& /f'Vf30n/, npe:anomeH-

/3/ 
Hblll BBTOpaMH , Ero npHHUHI1H8J1bHOe OTJIH'IHe OT BaKyyMHOro 30na aaKJIIO'IaeTCH B TOM, 'ITO 

AJlll YCHJleHHII CBeTOBOrO llOTOKa B f'Vf30n e HCI10Jib3yeTCH paapHA B raae, TaKoll 11pH60p, KBK 6y

AeT llOKaaaHO HH>Ke, o6na:aaeT onpe:aeneHHbiMH npeHMyiUeCTBaMH 110 cpaBHeHHIO c · aaKyyMHbiM 

30noM. 

2. YcTpollcTeo f'Vf30na H npHHUHn ero pa6oTbl 

npHHUHOHanbHall• CXeMa npH6opa H306pa>KeHa Ha pHC, 1, f'Vf30n COCTOHT H3 CTeKJIHHHOA 

Kon6bl c nnoCKHMH TopuaMH, Kon6a HanonHeHa OAHHM Ha 6naropoAHblX raaos lie , Ne , Ar 

Xe HJIH HX cMeC&IO. Ha nepeAHHll Topeu Kon6bl HaHeceH 'IYBCTBRTen&Hbi.A Q:>oToKaTOA. B npocT

paHCTBe Me>KAY QJOTOKaTQAOM H 38AHIIM TOpUOM KOJI6bi paaMeweHbl ABa aneKTpOA8, BblllOJI~eH .. 

Hble 113 TOHKOJl CeTKR. nepBblA aneKTpOA IIBJIHeTCII ynpBBJlHIOIUell ceTKOA, BTOpOA - BHOAOM, 8 

HOpM8JlbHOM pe>KHMe · QJOTOKBTOA 3~3eMJieH, a H8 ynpaBJIHIDIUyiO . ce TKY llOABHO llOJlO>KRTeJibHOe 

CMeiUeHHe. AHOA TaK>Ke aaaeMneH 'lepea BbiCOKOOMHOe COilpOTHBJieHHe. 

npRHURn :aellcTBHH f'Vf30na nerqe ecero npocneARTb Ha ero pa6oTe c OAHHM Q:>oToaneKT

poHOM, 3neKTpOH, Bb!WeAWIIll C QJOTOKaTOAa, llOA :aeJlCTBHeM ITOJIO>KHTeiibHOrO CMeiUeHIIII ABH

>KeTCH K ynpaBmi!OllleA ceTxe. Ecn11 K MOMeHTY ero 110AXOA8 K STOll ceTKe HB aHOA He 6y:aeT 

-IIO.AaH lfM-DYllbC .IIOJIO>KHTeJlbHOrO HallpH>KeHIIII, TO aneKTpOH OCHAeT Ha ynpaBJIHIOIUeA CeTKe H 

npOUeCC ero ABII>KeHIIII B raae aaKOH'IIITCH, 8 npOTIIBHOM cnyqae aneKTpOH 6y:aeT BTHHYT B npo

Me>KyTOK Me>KAY CeTKaMH 11, eCJIII aMDJlHTyAa HMilYJlbCB eenHit8, o6paayeT Me>KAY HIIMH HCKpO -
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BOA p83pHLl. npR onpeLieneHH~ COOTHOW9HIUIX MQ)I(LlY LlaBneRR9M ra3a B npR!Sope R Ll11R

T8/1bHOCTb~ BMnynbCA RCKpOBOI KaRan pA3pBLlA !5yll8T TOHKRM R CO CTOpOH~ 8HOL1HOI C8TKR 

OH !5yll8T Ha5n~LlATbCSI 8 BRL18 TO'Ie'IHOA BCn~WKR, 

B aTOM npH5ope 05paTH8H OnTR'IeCK8H CBH3b no ¢oTOK8TOLlY OTCYTCTBy~T 5narOL18pB Ta• 

KOMY nOLI6opy Ll/1HTe1lbHOCTR RMny/1bC8 H8npH)K8HRR r u , DpR KOTOpOM BpeMH LlpeA¢a r d 

¢oT03/18KTpOHOB OT K8TOL18 LlO ynpaB/JH~WeA C8TKR npea~waeT BpeMH LieAcTBRH RMfiY11bC8 

H8 8HOL18, .llpyrHMH C/10B8MR, npR B~n0/1H8HRR YC110BRH r u < r d BTOpH'IHbl8 ¢oT09/18KTpOR~ C 

K8TOD.8 He ycneBa!OT nonaCTb B Me)I(CeTO'IHOe npOCTp8HCTBO 80 BpeMH aeA:cTBHH HMny/1bC8, 

npHHUHn D.eACTBHH npa6opa OCT88TCH HeH3MeHHbiM H D./151 cnyqasr MHOrHX S/JeKTpOHOB, O~

HOBpeMeHHO B~XOD.HWHX H3 ¢QTOK8TOD.8, 3neKTpOH~ T8K)Ke 6y D.YT BTHHYTbl B npOM8)KYTOK 

Me)KD.Y ceTK8MH H K8)KD.~A: H3 HHX /HnH nO'ITH lt8)KD.~A/ D.8CT HCKpy, 

.Unst perHCTpaiJHII 38pH>KeHH~X '18CTHU npH60p D.O/J>KeH HCn0/1b30B8TbCH BM8CT8 CO CllHH

TH/1/JHTOpOM, T8K)Ke K8K II o6&1'1HbiA B8KYYMHbiA 30n, 

Vfao6pa>KeHHe Tpexa B rVf30ne 6yaeT COCTOHTb 113 COBOK)"nHOCTH CB8THWRXCH TO'IeK 

/scxp/. 

B rH30ne . CO'IeTaeTCH rH6Koe ynpasneaHe ¢OTosneKTpOH8MR c B03MO>KHOCTb!O nonyqe

HHH 6on&woro xoact>¢auueaTa ycuneaHH ¢oToToxa. Oaaaxo npaKTH'Iecxaa peanH3aUHB TaKoro 

npa5opa conpH>Keaa c aexoTop~MH TpyaaocTHMH ¢H3H'IecKoro xapaxTepa. npe*D.e _Bcero B 

np116ope aeo6XOD.HMO C03D.8Tb onpeaeneHH~e YC/JOBHH npeo6p830B8}lHH KB8HT8 CB8T8 B HCKpy , 

o6ecne'IHB810WHe ycuneaue cna6ocBeTsrmeroca o6'beKTa 6ea HCKa>KeHHH, 3Toro MO)KHO D.OCTH'I~ 

/JH'Wb npH XopoweA /10K811H38UHH HCKpbl H ee MHHHM8/1bHOM 60KOBOM pa36poce no OTHOW8HH~ 

It· TO'lKe B&Ixoaa ¢oToanexTpoaa H3 KaToaa. EcnH TaJtHe ycnoBHH o6~'1HO nerKo s&monKHJOTCH 

B HCKpOB~X K8M8p8X C M8/1~MH Me)KD.yaneKTpOD.HbiMH npoMe)KyTKaMH H npH Ll8B/18HHH raaa, 

6nH3KOMY K 8TMOc¢epHOMy, TO B rVf30ne, HanpOTHB, 60/JbWOe D.aBneHHe ra3a HenpHeM/18MO, 

TaK KaK 'IYBCTBHTen&HOCTb ¢oTOK·aToaa, pa6oTa~mero B raae, peaxo naaaeT c ysenuqeaHeM 

14 5/ 
ero D.8B/1eHHH ' , 0TCIOD.8 B03HHKileT 38D.8'18 0 H8XO>KD.eHHH KOMfipOMHCCHOrO peweHHH M8)1(-

D.Y TO'IHOCTb!O 110K8/1H38UHH HCKpbl H 'IYBCTBHTe/JbHOCTbiO ¢0TOK8TOD.8, 

KpoMe Toro, cymecTBYIOT H TeXHH'Iecxue cno*HOCTH B H3rOTosneaHH npu5opa. Oaaa H3 

HHX CBH38H8 C nony'leHHeM ¢ 0TOK8TOD.8. 3aaop Me>KD.Y K8TOD.OM H nepsoA CeTKOA B rVf30ne 

D.0/1>KeH 6~Tb He6011bWHM / < 10 MM/ H n011b30B8TbCH STHM npOMe>KyTKOM D./151 Han~neHHH 

cyp&-M~ H U83H51 H8 TOpeu K0/16bl BeCbM8 38Tpy D.HBTe/JbHO, 

3, HcnbiT8HHe MOD.enH rH30na 

nposepKa npHliUHna ynpasneHHH aneKTpOHSMH H o6pa30B8HHH HCKp Me*D.Y CeTX8MH 6&1-

na npOBeD.eHa Ha MOD.enH rVf 30 na /pHC, 2/, M OD.e/Jb 6&1118 Bblfi011H8Ha H3 nnexcHrnaca H 

1 2 
HMena D.Be TOHKHe /0,} MM/ naTyHHbie CeTKH C 'IHC/JOM OTBepCTHA 30 X 30 /eM R 8/110MHHR8• 

BYIO nnaCTHHKY BMeCTO ¢oTOK8TOD.a, 3aaop~ Me>KD.Y aneKTpOD.8MH 6~/JH paBH~ H COCT8B/1H/1H 

10 MM, Moaen& aanonaanac& cMec&JO H3 aeoaa H 0,5% aproaa D.O aasneHHR 760 MM pT,CT, 

3KcnepH:MeHT npOBOD.H/JCH Ha KOCMH'IeCKHX '18CTHU8X no cneD.yJOmeA CXeMe . • B MOM8HT 

npoxo)KaeaHH qacTHU~ qepea aaaop KaToa-ceTKa aa BTopyJO CeTJty noaasanca ynpasnaeM~A 
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IIOIIO>KHT9llbHblll HMIIY llbC H811pSI>K9HHSI C 8MIIIIHTY .a oft 10 XB B .QIIBT911bHOCTbiO 1 ,2,10-
7 

Celt, 

K ynpaBIISIIOW:elt CeTX9 6blll0 llpHIIO>K9HO IIOCTOSIHHOe H811pSI>K9HB9 100 B, B Clly'lae IIOIIO>KH

TellbHOI"O CM9W:9HHSI H8 C9TX9 llpOXO>K.Q9HHe · 38pSI>K.9HHOft '18CTHUbl qepe3 r1130n CO!Ip0BO>K

.Q8110Cb o6pa30BaaHeM caeTaw:erocsr Tpexa a _npoMe>KyTxe Me>K.ay ceTxaMa. EcnH ynpaBIISIJO

w:asr ceTxa nonyqana bTpauaTen&aoe cMew:eaae, To B npa6ope HHxaxax pa3psr.aoa ae aa6nJO

.aanoc&. Ha pac. S npe.acTaaneaa ¢oTorpa¢asr cne.aoa xocMH'Iecxax qacTHU, npowe.awax qe

pe3 rVf30n. c+!oTorpa¢HpOB8HH9 ocyw:ecTBIISIIIOCb· cPOT0811118p8TOM "<;13.0• C OT!tpblTbiM 3a-

180p0M, 

AaanorH'IHblll excnepaMeHT 6bln Bblnonaea Tax>Ke c ¢oToaneJCTpOH8MH, nony'leHHbiMH c 

IIOBepXHOCTH 81110MHHH9BOft llii8CTHHXH C IIOMOWbiO YllbTp8cPHOII9TOBbiX IIy'le-ft OT 6nau-naMIIbl, 

Pa60Ta 6nau-n_8MIIbl H HMIIY llbCHOA YCT8HOBXH 6blll8 COOTB9TCTBy IOW:H!"f o6pa30M CHHXpOHH30Ba

H8, no.QCB9TX8 IIOB9pXHOCTH 81110MHHHeBOA 11118CTHHXH OCYW:9CTBIISIII8Cb CO CTOpOHbl 8HO.Q8 qe

pe3 YllbTP8cPHOII9TOBblll cPHIIbTp, ny'l CB9T8 .QH8cPpar~HpOB811CSI W:911bl0 WHpHHOA 1 MM H .ana

HOI SO MM. 8 STOM 8KC119pHM9HT9, Jt8Jt H C ICOCMH'IeCKHMH '18CTHU8MH, H306pa>KeHHe w:enH 

IIORBIISIIIOCb TOIIbXO B TOM CIIy'l89, ecnH H8 ynpaBIISIIOWYIO C9TKY IIO.Q8B8110Cb !IOIIO>KHT91JbHOe 

cMew:eaae. 

06a 11pOB9.Q9HHbiX 8KCII9pHM9HT8 IIO.QTB9p.OHIIH 11p8BHIIbHOCTb H.Q9H 00 y 11p8BIISieMOM npe

o6pa30B8HHH CBeTOBOrO H30opa>K9HHSI B rVf30ne. 

Cne.ayiOW:Hil 8KCIIepHMeHT 6blll BbiiiOIIHeH Ha Mo.aena rMaOna, c.aenaaaoa 83 CTeltna. 

3neKTpO.Qbl HCIIOIIb30B811HCb T8KHe >Ke, lt8Jt B nepBOM B8pH8HT9 llpHOOpa, 3KCIIepHM9HT CTa

BHIICR C uen&IO Bb160pa THII8 !"83a-aa IIOIIHHTensr H H8XO>K.Q9HHSI ero OII'J;HM8IIbHOI"O .Q8BIIeHHSI, 

0IIbiT llpOBO.QHIICR B cne.ayiOw:eA IIOCII9.QOB8Ten&HOCTH: MO.Q911b OTX8'1HB8118Cb .QO B8KyyMa 

5.10-
6 

MM pT,CT, H Tp9HHpOB8118Cb B T9'19HHe 8 '18COB, 3aTeM MO.Qellb H811011HSIII8Cb HCCne.ay-

9MbiM !"830M .QO .Q8BII9HHSI 760 MM pT. CT. y 11p8BIISIIOW8SI C9TK8 llpHoOpa 3839MIIS1118Cb.l 8 H8 

BTopyiO C9TKY IIO.Q8B811CSI OT reaepaTopa BbiCOKOBOIIbTHblA HMIIyllbC C '18CTOTOft 1 I"ll H .QIIHTen~-

-7 
HOCTbiO 2.10 CeK. AMIIIIHTy.aa HMIIyllbC8 !IO.Q!>Hp8118Cb T8KOI, llpH ltOTOpOI B 3830pe M9>K.Qy 

ceTKaMH B03HHX.ana . .11po6.oa · a aa.ae TOJUULX H.C.Jtp • .B .a.allb.Heitw.&M .aasneaae ra3a nocTeneaao 

IIOHH>K8110Cb IIyTeM '18CTH'IHOI 0Tit8'1KH H .QIISI lt8>K.QOI"O 3H8'19HHSI .Q8BII9HHSI YCT8H8BIIHB8118Cb 

8MliiiHTy.Qa HMIIYIIbC8, COOTB9TCTBYIOW8SI HC!tpOBOMY 11po0010 !"838 Me>K.ay C9TX8MH. 

6bJIIO 011p060B8HO .QB8 !"838: H90H H ' KC9HOH. 0K838110Cb, 'ITO MHHHM8IIbH09 .Q8BIIeHHe, 

IIpH KOTOpOM MO>KHO ewe IIOIIY'IHTb TOHKHe HC!tpbl / ~ . 1 MM /a HH>Ke ltOTOpOrO o6pa3y10TCSI 

pa3MblTbl9 8119KTpH'19CXH9 IIpOOOH, .QIISI H90H8 COCT8BIISIIIO 60MM pT.CT, H XC90Ha-5MM pT,CT, 

AMnnaTy.aa HMnyn&ca npH &THX 3Ha'leaasrx .aaaneRHA nonyqanac& paaaoA S xa. Ecna y'lecT& 

/4 5/ 
pe3yllbT8Tbl 8KC119pHM9HTOB C cPoTOIC8TO.Q8MH ' , TO HSHIIY'IWHM H3 .OBYX Ollp060B8HHbJX ra-

30B cne.ayeT C'IHT8Tb ICC9HOH, T81C lt81C npH .Q8BIIeHHH !"838 5MM pT.CT, 'IYBCTBHT911bHOCTb ue-

3He&OrO cPOTOX8TO.Q8 .QOII>KH8 COCT8BIIS1Tb 50% OT ero 'IYBCTBHT911bHOCTH B B8ItyyMe, 

.Llan&aeAwae axcnepHMeHTan&able ycanasr no peanH38UHH OIITH'Iecxoro npeo6pa3osaTena 

6b!IIH aanpaaneHbl a a nonyqeaae 'IYBCTBHTen&aoro ¢oToxaTo.aa. M aTepnanoM .ansr aero 61>1n 

B3RT M9T811IIH'I9CKHI 1193HI, 8 .QIIR IIO.QIIO>KKH cypbM8. nepBblft 06pa3eU cPOTOK8TO.Q8 B 

rVf30ne nonyqea R8 IIO.QBH>KHOA CT9KIISIHHOft IIII8CTHHKe, HO 'IYBCTBHTellbHOCTb ero OX834118Cb 

H93H8'1HTellbHOI, nocne.aaee 06CTOSIT911bCTBO, IIO-BH.QHMOMy, MO>KHO 06'bSICHHTb aecoaepwea

CTBOM JCOII6bl 1IpH60p8, KOTOp8H HMena H9CKOIIbKO Cltii99Jt SIIOKCH.QHOft CMOIIOft, .Una y .Q8119HHSI 
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a.acop~HpoaaaRoro ra3a c BH)'TpeaHeA noaepXHOCTH xon61>1 nocne.aRIOIO cne.aoaano 61>1 Harpe

'o 
B8Tit .LlO TeMnepaTypbi - 400 C, RO H3-38 Ranli"'HR 81IOltCH.LlHI>IX CltnaeK T9MIIapaTypa HarpeBa 

0 
61>1na orpaHHqeHa 100 C, 4yBCTBHTan&HOCTit ~OTO!t8TO.Ll8 61>1na H9.Ll0CT8TO"'H~ .LlnR 1IpOB9.Ll9RHR 

sJtcnepRMaHTOB c "'SCTRUAMR, O.aHaJto c STRM ~OTOKaTo.aoM O&In npoaepeH npRHUHn ycRnaHRI1 

~OTOTOK8, 3KCII9pHM9HT IIOIC838n, 'ITO K09~~RUR9HT ycRnaHRSI TOIC8 B T81t0M 1IpHOOpe narltO 

Bap&RpyeTCSI B WRpOICRX 1Ip9.1lenax nyTeM H3MeHeHHI1 8MIInRTYLlbi HMnyn&Ca, IIO.Il8B89MOrO H8 

8HOL1HYIO C9Tlty, 8 H8CTOSIIUee BpeMSI IIpOBO.IlSITCSI SKCII9pRM9HTbl IIO nony"'aHRIO B rYf30ne 

~OTO!t8TO.Il8 C xopoweA "'YBCTBHTan&HOCTbiO, 

4. 3aJtniO"'9HRe 

3KCII9pRM9HTbl, 1IpOBe.lleHHbl9 C MO.Ilen&IO r830p83p11.1lHOro RCitpOBOrO snaKTpOHHQ-OIITH

"19CKOrO npeo6~830B8TenSI 1 IIOK438nR, 'ITO CO"'9.T8HH9 B O.llHOM IIpROOpe . ~OTOK8TO.Il8 R p83pSI.Il8 

B ra3a II03BOnSieT C 6on&WOA rHOKOCTbiD ynpaBnSIT& K09cpcpRUR9HTOM ycHneHHfl CB9T8, 

rYf30ll OTnH"'89TCSI OT OObi'IHI>IX B8KyyMHbiX 30nos B03MO>KHOCT&IO RMnyn&CHOro ynpaa

neHHSI, OH He cnO:lK9H IIO ltOHCTpyKUHH R npOCT B paOOTa, 0.1lH8KO B rYf 30 ne H9B03MO>KHO 

nepe.aaT& CB9TOB~e nonyTOH8 OO'b9KT8 B CHny H90.LlHH8KOBOCTH HC!tp, 00p83YIOIURX R306pa>KaHHe • 

rYf30n H8A.Il9T IIpRM9H9HH9 IIpH perHCTp8UHH 38pH>K9HHbiX '18CTHU H 1IpR pemeHHH 3a

Ll8"1, ile Tpe6yiOIUHX TOHKOI nep9.1l8'1H H300p8>K9HHfl, 

CneayeT OTMeTHT&, oaaaJto, B03MO>KHOCT& nonyqeaasr aopMan&aoa· nepeaa'IH H3o6pa>Ke

HHR B rYf30ne, 3Ta B03MO>KHOCTb MO>KeT Ob!Tb peanH30B8H8, H81IpHM9p, cne.llyiOIUHM OOpS-

30M, EcnH H8 BTOpyiO ceTJty CO CTOpOHbl cpoTO!t8TO.Il8 H8H9CTH cnoA sneKTpOniOMHHOcpopa, TO 

p86oT8SI H8 nponOpllHOHan&HOM Y'IACTKe KpHBOA pa3pfl.ll8 ra3a, MO>KHO IIOIIY'IHTb H8 cnoe niOMII• 

Hocpopa TaJtoe pacapeaeneHHe nOTeHuHana, KOTopoe oyaeT nponopuuoaan&HO nnOTaocTH cseTo

aoro IIOTO!ta, II8.1l8IOlU9rO H8 cpoTOit8TO.Il, Yf 1 H81tOHeU, ecnH niOMHHOcpOp 6y Ll9T HM9Tb H8 !tpH-

BOA caeqeausr nRHeAHbii y'laCTOK I aanpHMep, sneKTponiOMHHOcpop Z n S : C u B OIITH'19Clt0M 

Knee/, TO HHTeHCHBHOCTb CB9'19HHSI lt8>K.IlOrO Y"'8CTK8 CIIOfl snaKTpOniOMHHOcpOpa 6y .ll9T npo

IIOpUHOHan&HO ero noTeauuany. TaKHM nyTeM, no-BH.IlHMOMy, MO>KHO 6yaeT nony'IHT& nuaeAHyiQ 

nepeaa'ly H3o6pa>KeHHI1, 
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