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. 'K~r.llB '•HiCTHUB npOXO.llHT qepe3 MHOrocnoJinyro HCKpOayiO KBMepy nO.ll neKOTOphiM··· 
yrnoM, .To o6paayeTc!l cTynen'IBTblll TpeK, ·a· KOTopoM KB~.llBH HCKpa pacnonaraeTcSt. 1nep
_nenflHKynHpno. :ilneKTPO.llaM: DpHMenHTenbno K OT.llE>nbnoll HCKpe ao.anHKaeT •aonpoc, KnKoil 

. 3neKTpOn HUH rpynna 3UeKTponoa H3 naKnonnoro Y'IBCTKB· cne.lla,. 3BKUIO'Iennoro Me~.llY 
LlayMH coc'eanHMH 3UeKTp0LlBMH,\06paayeT HCKpy BLlOllb nonS!, JlpyrHMH cnoBBMH, H3 I(a
KOil TO'IKH naKno.inoro' cneaa 'IBCTHUbl aoanHKBeT HCKpa. Jla8ilyro TO'IKY naablBBIOT TO'IKOll 

. cnpSIM~enHSI_ HCKpbl·, (:i>TO onpe.lleneHHe aBe.lleno PaTeprneHOM H DaTepconor:/11 ). . 
'< · ..... · ·· · • · - ' . · . ·· ·· '· , . 11 2/ 
Dono~enHe TO'IKH' CllpHMnenHSI ... HCKpbl H3y'!Bll0Cb panee B pa6oTBX '· ,. OLlHBKO' 

'riony<teHHble 'peaynbTBTbi .oTnocHnHcl, K cn)'<taro ·perucTpauHH a KaMepa~ KOCMn<iecKHx qac
Tuu 6 iteonpe.llenenl!oll 3Hepruell. B · CBH3U :c 3TUM npeacTaamwocb· HnTepecnbiM ·nccm:ao:.._ '. 
aa·Tb, .3TY. xapaKTepUCTHKY Jing. H3BecTnbix' 3HB'IeHHft 3Hepruu 3BpSI>KenHhlX qaCTUU, ,C .. 

3TOll 'uenbi0·6b!nU ucnonb3o'aanbl :npoTOnbl c aneprrien' 25 M:i>B H '280 M:i>B, LlllSI KOTOpb!X' 
Haqanbnag n'nOTHOCTb HOnU3BUUH raaa ·a KBMepe pa3nHqanBCb npHMepno' a' _6 paa, 
' . . . ' . ' -

· Jlna npoae.llenua ·onbxTa-.tShxnu ~aroToBnenbi '.ll~e iicKpOBbx'e KaMe-pb~ c 3neKTpo.llliMu: 
_!13 BJ}IOMUHUea~ll ¢oni.ru' TomriHno? 7 · ~~M!:. B oTnH'IHe ~T onucaHHbll( MeT?_a6a u~roT_oane
HIHI 31JeKTPO.llOB H3 TOnKUX ¢onbr 3 •4 • , B 'KOTOpblX KB)KJlblll 3ll9KTPO.ll_ HMen llHillb oany . 

. -pa6oqyiQ 'nosepxnocTb, 6bma. ocyrnecTanena HHBSI Texnonorua na~SI~enila · ¢onbrH, · noaaon'H~:.. 
IllBSI ncll{y'IHTb/aneKTpOllbl C _ciayxcToponnei!: 1 'pa6oqeJI_ noaepxnoCTbiO, 'ITO .llano aoaMO~HOCTb 
y LlBOUTb 'IUCUO pa60'IHX' npoMe~yTKOa KBMepbl, '· " ' , 
'_., ' , .. : ' ' ' ' 

.. \ 

_Ka>KLlblll. 3ll~KTp0Ll_ H3rOTOBUSillCSI H3 .llBYX CTeKnSinnblX llllBCTitH '_TOllillHnoll 1,8~-MM' 
u I anroMunueaoll ¢onbru TonuiHnoll 7: MKM. n~aCTHnbl KBB.llpa'THOi!: ¢opMbl . paaMepOM · .. 
220x220 MM HMenH B cepe.llHne Kpyrnoe ~TB9pCTHe- aHaMeTpOM 180 MM. Depei:VCKlleHBB~, · 
nueM .lleTanH. gnei<:Tpoaoa Tr.X:t'aTenbno· o6ea:mupHaanu6i, 6en;mnoM u npononacKHaanucb a 
cnnpTe; TexnonoruH cKneHaanuH oi.llenbnoro 3neKTpo.cia 6bma c'ixe.lly'romei!:. B ne<tHI uarp·e-· 

. TOll .llO TeMnepaTyphi · 80-100°C, ita rnaaKyro noaepxnocTb ( ToncToe cTeKno) 'H·acTHna.nacb, . 
• r £Ponbra, H nocne nporpeaa :na nee naKflBLlblBanaCb o.cina :u3, CTeKUSIHHblX ·nnaCTHn ·c: nane-, ·• 

cennblM cnOeM 'imoKCH,llnoi!: CMOllbl 3nOKCH -1200. CMOna nanoCHUBCb na noaepxnoCTb nnac
THnhl nUUlb y anyTp'ennero 

1
Kpasi' B BULle nonoCKH mupunoll OKOno 5 MM.·' nocne ,9TOro .TeM;;. 

nepaTypy B ne'IH no.llnH_MBnU LlO 150 °' c H - Ilbl.ll~p)KHBaim ee 30-40 MHnyT. Docne .... , -
oina)KJlenug gneKTpO.lla '¢on bra no acell nnomaau ,Kpyra HMena' p'oa'noe H

1 
xopowe'e ~BTSI- -

_ )Keitue. KpaSI· ¢onbru 'aaTeM oTpe3anucb c TBKuM pac<teTOM, ;<To6i,x ee ·: paaMep no KB~.llo-, 
MY Kparo 6bm;MeHbill~: paaMepa nn.[!CTHnbl na .10_ MM·, TaKHM )Ke nyTeM- naKneuaanacb if 
BTOpBH nnBCTHna, no· MeCTO CKnel!Ku· npOXO.llHllO no napy)KnOMy' KpBIO 3llElKTpOJl8, Jln_g 
imKaU.llanuu ocTpbiX Kpaea yron MEl)KLlY. ¢onbroll H-. KpaeM cTeKna ·no oKpy:lKnocTH a·amu3a:1J..:. 
CSI_ '3nOKCU.llnoll 'CMonoll, HaroToariennhiA TBKHM cnoco6o~ '3neKTpOLl (eM. puc.1) '. HMen 'xo-
. po'tuyro, Mexanu'!eCKYIO )KeCTKOCTb, rnaaKyiO noaepxnOCTb H naJle)Knyro H;OUSIUHIO 'no' KpBSIM 1 

cponbrl{. • ..- . ' 
1 1 1 

..__ ._ r , ~ 1 , ' 
1 

-

. KoncTpyKUHSI KpennenHSI :ilneKTpoaoa a .KaMePEl u no.llaO.ll nanpa)Ke,nug K·nHM n_oKaaanbi 
na puc. 2. KaK· BH.llno ua·_ 3Toro plicynKa, 3ne'KTpo.llhi aaKpennenbi a na3!lx_ cneuHanbnoro 
KBpKaca, caenannoro U3 nucToioro oprcTeKna TOU!llHHOll 18'·MM, rny6Hna '. naaoa .6hina ,BaSI
T_a pannoll 10 ·MM, '1To6bl o6ecne-iHTb abxBo.ll· K'pag· '¢on·b~u a a 'npe.llenbi pa6oqero. o6'beMa , .. 
KBMepbi, Do.llBO.ll nanpSI)KeimH K Ka)K'JloMy: 3neK;po.llyrocywecTanen c noMOUlbiO YX:X!"Pni>ro ,' ~ 

. annTa · .u nepexoano~ KneMM.bi c 'aaKyyMnhiM ynnoTnenHeM H3 peaunoaoll npoKnB.llKH, - ' · 
' '· r • ..... ..._: v;' · 

' 06mull IlH.ll KBMepb;. C Tp9MSI C9KUHSIMU, UO O.llHnnBLlUBTb sneKTpO.llOB UOKB3aH na 1 
• 

. puc,. 3. 3Ta KBMepa· ucnonh3oaan.ach' a 'on biTe. no· 'paccegnuro -npoT·onoa c . :i>Heprnell 280 /V',:ila, 
Jlpyrai KSMepa H'>iena ananoruqnyro KoncTpyH:uuro, no' co.llep)Kana' .z:iae · ceKuuu no 7 gneK- , 

·.TpO.llOB u I pa6oTana ·a ny'!Ke ' npoTOHOB c anepruell· 25 M:i>a; '' . . . J 
' ' 

3 

\ 
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... :. -. De~~; ~aqanoM-' Ka)l(.llOrO. ~~-biTa KaMepbl 'OTKa~HBanHCb ~: ,OaarieHRH l(J- 1 Mti\pT;CT~. •:· .>. 

' •·. ~- aa;eM· Han'onn..nRcb i-aao'soa c>.iecbro,cocToiniieA 83' 99,6% HeoHa: 11 0,4% aproHa,···.oo' '.oaa-
: neiinH ,760 MM p.f:c1-. ( 10 i325 HlM2 )' :<t>o-i-orpaq,!i,.· 1-nnR'IHoro cnyqall ,pp·_-paccel!HRH 5. KaMe~ 

·.' p~ iio~~3EIH_B 'Ha_ .P~C~- .4; _AM,nn~Ty:O.a HMnynbCoB, no.oaaaeM~X Ha KaMepbl,. COCTas_muia 10 K~.-~: 
a senH'IiiHa O'IRIUaromero .nonn 6hma Bbi6paHa P.aBHol! 30.,a. YIMnynbCbl RMenR. aKcnoaeHuR-

., · .anb~biil cna.o C llOCTOSIHHOl! BpeMeHH t :o2•10':'7ceK,- . . • ' - . _. ... 

·. _ , 'a· 'p~ap~aHOil uenR reHe~aTopk, pa6oTasmero Ha KaMep:y: ·c 3S an!1KTpO.OaMR 1 . CTOHna . 
'eM,KOCTb. c, HOMimanbHbiM aHa>ieHKeM '11,1' T:n¢; ,_.a BO BTOpOM 'reHepaTope, OHTBIOIUeM .opy-; 
'ryro;Fa~epy c 14 aneKTp~,llaMR_- ,8,6 T.n¢. _Ha o6pa3o':amle 'o.olioa HC~§hl B :pei<e; nepsoa 
KaMepb!'3aTpa'IHBanaCb SHeprHSLOKOnO 12•10 3 Jl)l(, BO.BTOpoll.~ 23•10 .Jl)l{, ,•,· ·'' , · 
. ' . - ' .· ' -: ·- . -: ' ,· 5' . ' .. ', . '. . . ·-'. ' -

_ •Doi::ne per11cTpaun'H oKono :5·10 cnyqaea pacceHHHH npoTOHOB so BTOpol! KaMepe cTanR_ 
n~nBiiH.TbCH ·JtO)!{Hble npoGoR; 0co6eHHO' MHOloO npo6oea ,B03HRKano 'Iia· BHyTpeHHeM' Kpae' 

-·· 
:,'· 

!'')" 

'.--.· sneKTPO.lla (Iia'rpaHiiue:q,onbrH-_co CTeimoM). nocne 10 6 cpa61lTbiBaima BTOpoll ~aMepbl '' ' 
;. -·· ·'<lncno no)I(Hblx" paap11.oos'cTano. eme ·6onbme; a a<P<P~KTHaHocTb perRcTpauRR qacTnu · CHRsR- • ·' , 

; •
1 -nacli,' .!lnii ee 'soccT,aHoari~all~ noTpe6osanocb ysenR'IRTb aMnnRTY~Y· RMnynbcos .oo ,11 R:a .... ~. f • ·--~ 

B ·nepaoa ,Ke-·KaMepe aa ·ace··apeMw pa6oTbl ~imKaKRX. R.3M~HeHRl1 lie: Ha6mo.oanocl,.: ·. · ·. _ 7. ·.-

- ,Qo~ne ,;'i,,IionkeHHSI ;;or~BMMb;\cpR~R~ecK~X- Rc'c;e.llOB~HHll Ka~e~bl 6blnR' .i:te~OHTRposa:: ~- . 
.. ·. ... . .. , ~ ', --- . . ' " ' . ' '; . . ' . 

., _. ·Hbl.· '.llnH • Bb!HCHeHHH: npR'IHH 'B03Hl!KHOB8HHH np060eB;, "· 

~--. .,\ .. 

.. , .... 
. ·. 1./ ... : ':' . . .. ; ,'. ,, ', . . ; -",····. 

·. Dospe)l(,ll8HHe ·aneKTpO.llOB--HCKpaMR H CHH)I(8HRe acpcpeKTHBHOCTH 'perHCTpailiiH qaCTl!U. 

'· nocne•"pa360pKH" KaMep 6!>In0 o6Hapy)i{eHo, .'ITO sneKTPO.llbl --BTOpoil KaMep!>I, B KOTOpoll na;_ 
: '6~roi:tanRci.' nmKHbie'paapsr.Obl n Ha. o6pa3osaHHe o~Hoil (.nc'Kpbl: B K~Topol!' atiTpaqHsanacb ---. 

_aHeprRH. 2_3, • 10-·3 a)!(;,· HMenH-., 6(:>nbll!Oe; ~Reno liOK~nbHbiX TIOBp'e~,lleHRil; Bbi:'!B~HHbix. npo,KR:..•-; 
raHReM. cponbrR HCKpaMR·, 0co6eHHO MHOro ·noape)l(,ll8HHil 6binO cocpei:(oTO'IeHO. a6nR3H cepe- . 

'.llHHhl "aneKTPO.llOB, r.ll~ .pe,rHCTpHpOBanacb OCHOBHaH Mace a qa6THU •. Ha i:mc. 5. npe.ocTasne:-: ; 
: Ha: cp~TorpacpRH o.llHor'o .Ra Ta K·Hx anei{Tpo.ooa; 'B _ e~o ueHTpe, BH.llEo!H TeMHbill ·. isa.opiiT; KOTo-_: 

pbill. o6paaoeancii- na-ia ,6onhmoil · nno,iiocTR ~.llLipoK, · npo~)l(eH~>Ix a cponbre ( Kaa.opaTHaH ', ::' 
¢opMa cooTBeTcTay_eT cpopMe onpe.oenllromero cqeTqnK.a, cT.ollsm'ero. ~ · cxeM~-oT6opa: q'ac..::, 
THII). :Y :3neKTPO.llOB; HM.eamnx. 60libiUOe 'IHCno nospe)l(,llelil~biX_ yqacTKOB,' 6blnR ""05Hapy)l(eH!,i . ' 
MenKiie • c6opi<R' · cponi.rH y Kpyrndro Kpasi;' Ylx,_.onRaa ne. iipesblmana .· ·a.:.4 eM, ·a"' aMnnnTy- .; : 

.-

· · • • .oa ~p-orH6a ·cocTasnnna~ 1-2. MM.' B TO'IKax • MaKcnManbnoro'nporli6a, RMeriRc·l,,npo)K':>KeHnbie' • · 
HCKp.oil o.f13epcT.in· .onaMeTpOM .oo o;5 · MM, • HeKOTopbie y<iacTKR noaepxHOCTH' cTeKna .H'· ario;:, 

,kCH.llHOro cnOH p~aaanRC.b noKpbiTbi-MH ;paC~blneHHbiM MeTannoM; 'acne.oqsRe q1!ro oaii.'RMe,-.' - i :·: 

~.' n~£ .He.6onbWYIO, n'poBDll.HMoCTb. . _ _., ·· - . ~.. J. 1 
• ~ • _ :··.;. •. •, .. 

' ,: Sn~KTp~~~~ ~~pa~a KaMepi.I, Ha oGpaa:aaHR~ o.oH'oa RCKpbi s KoTopoli aaTpaqRaano~b • 
. - 12·10-3 .ll)!{, Haxo.onnnch/B xopoweM cocTOHHH~; 0Hri·. ae 'co.zi;,p)!{anR c6opOK cponb~H R nMe- • 
' ·, JIH. _H~60nb':'-'Oe 'IHCno nhrpoK. . ; . . I - " • • - ' ••. - "" ' ' 

· ·-: ·: via ~bnocTasne~R·,.. cocToHHRH aneKTpo.ooa .osyi KaMep, )iaroT~aneHH!>IX no·· o.oHoll -r;;x:. ~ < 

··.,;,. 

~- HOnornn' H 'npopa6oTaBUJIIX O.llHHa.KOBOe. BpeM·SI, ,MOlKHO ·aaKmoqifTb
1 

'ITO TIOliBneHHe_·. nospe')l(_:·' ' 
: ~ i:teH~ft . B u_:HTpe aneKTpoaoB l3TO,poil , KBI\,!Spb!· 6bino Bhi3Ba~o. q'peaMepHO ~~!-UHblM/ p'8_3p":lla~~ , . ._\ ''. 

( ·w ;-23•10 3Jl)K);--06paaoaaHRe )l(e 6onhmoro 'IRena npo)!{uraHnil·· B 'cponbre npHaeno. K 'l!lc-: 
Th~HoMy ocm16neHRIO . ee HaTn~eHRH. R ·riOH~~e!mid: c6opoK: y. Kpyr:noro Kpag a,;eKTpo.cios,' B·- '; 
,pe3ynbTaTe_paCCTOSIHH~ 'Me)I(.Oy aneKTpo.i:taMH B 'MeCTaX c6opoK' yMeHblllllriocb 'R nOHBRnHCb ,, 

· ·no)!{ll'bie npo6oR: ·3ToT- npouecc aa-TeM nporpeccRposan na-aa -M-eianRaaulm "noa-epxH~CTR · 
cTeKna ·R, · cne·nosaTenbHO,• eme. 6onbrnero ·coKpameHRSI · M·e)I(Jlyan~KTpo.oHoro:·aaaopa. -Yaenrr-' 
'leHn_e. 'IRena nomHbl~ pa3pll.llOB,: ecTec~n~HHo:• CHH)I(-I'Ino 'acpcpeKTRBH.OcT'b: p'erHcTpBUHn',..:ac_:.,, ·, · ; 
,Tiiu.' i-la si-Hx :O.aHHhix .C:ne.oyeT 1 B.biBO.ll, noJie3Hbil1:.onH npaKTHKR :.. fi cn'yqae1Rcnonb3oaaHHB ··.· · 

". cpon,hrR TOnlU~Hoil .llO 7 MK .On!! ~n.:.KTpO,IlOB ormcaHHQil .KOHC'I'py~UHH aHeprRH; B.PI.OenH<:"M8H .. 
'';. s· RCKpe, .~~- .oon>KHa ~~eabll.naT.b ,1o-2.-_u)l(·;·, -- ·. ·-· ;_ ·. · · - · - ,:•·· .: :;· ·:'.'; ·· 
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_ . _ • :·>a~Pelle~~Hlte. To'leK cnp~MneH~II HcKp, B. p~~ee nbmonHeHHbiX .onb;Tax'Ha. ic~cM'!~.:,.;.· 
'.:·cKHX qaCTHUax'·-ObinO'nQKaaaHo/1,2/; 'ITO B cnyqae. OTCYTCTBIISI O'IHIUaiOIUero nonit;TO'IKB _ 
-~np!!Mnef!IISI OTCTOHT OT OTpHua~.:.nbHOrD ~neKTpO.lla (no o'THOIU8HHID K'non!!pHOCTH aMnynb~:--

-~ . , :: ·c~) ita, paccTO~HHH. a·._, -~aBHOM -0,2 d ~· r.lle d:.: ae~H'IHHa;Me)l('i:J.y's~eKTpO.llHOr;, aa~opa •. 
_' ;

1
: _ ,B _onbl~e, onHcaHHOM B ~ I, npo~e~yToK M.e)I(Jly.-an_eKTpo.oaMH :paBH!InC!I 6;4 -MM. DpH _ ·:; :c -> ~ Ha;'O?KeHiiH HB KBMepy O'IHIUBIOIUero non!! Hanpg)l(e~HO~Tbi0.100 ~/0,~- .CM .sen'!q~~-a a ;. 

.. ,.,soapacTana -.llo 0,75-d... -. _ , . _ 
.. ~. .• < '. -' .. , ~. ; .. ·: ·\ .. ;· .. • .. ~- . ! . / '. , . . . -. , ' . • . I ! ~ , 

- YIHHURRpOsaHRe' RcKpbi aneKTpoHaMR, Haxo.ll!IIUHMHCII B6nHaH oTpRuaTenbHOro sneKTpo-:-
,,_ ,lla; 'He SIBITS!eTCSI yi:tRBHTenb~b!M, 'TaK.'KaK .llnll aTHX aneKTpOH;B Ha~6on'.:.e nonno' Bbmo:'mn-

eTCSI ycnOBRe PeTepa' -a X > 20'-6'.·r.oe" a; __ K~:.cpcpRUHeHT Taync~H.lla,- a X -; ny-'ri.;· ·-· 
':~poxoJiRtibllf naBHHOl\:.llO sJ'aHiiKHOBeHRSI CTpHMepa, 0.llHBKO npe.llCTBBn!lnOCb HHT~peCIIbiM 
--Bb!SICHHTb. BOTipOC ·o .TOM,, 3BBHCHT -riH 118nH'II!Ha· a· OT-yrna HaKnOHa 'cne.oa qaCTHUbi•H 
HaqanhHOll ~noTHOCTR iioHRaauRR raaa •. .!liisi pemeHRll -a-ioro son poe a 6i.1m1 R·aMepeHbi 'cpe.zi,-' 
HRe' paCCTO!IHHll i Me)l(i:ty coce,OHHMH' RCKpaMH B TpeKaX qaCTHU.' 3TH RaMepeRHSI 6blnH: Bbl-~oir·~' 

--' _' lieHbl .orill :aileprRI£ npoToaon 25 .Ma~ R 280 Mas: R .onll- paanR'IHblX: -RHTepaano8 yrnos · · , ·
, .: HaKnoHa T'peKoa, 1-13 nonyqeHHblx--'ilaHHbiX 3a-'reM onpe.oenstnRCh 3aaqeHHll- amiR'IRHbi a • · ' · 

-' PacCTOliHH~ ;Me)l(.lly . .llBY~H coceaHHMH HCKpaMH; -KaK~ ~nnao- H; ~HC~ .6;- ·aaBRCHT OT 
, r "r _ ' ' "0 f ' ,, - - '>J • -, •' '• , __,- _ 

0 

'• 

, , ~eTblpe~ 'MO!deHToa: nono)I(~Hllll TO'IeK cnpHMneHRH B- aTRX 'l!CKpax; yrna. HBKIIOIIa TpeKa • 
'\' qaCTHUbl

1 
BenR'IHHbl CMeiUeHRH Ha'lilnbHbiX. aneKTpOHOB. nO.ll ,OeilCTBReM O'IRIUaiOIUero nonH 

~ , H nonHpHOCTR ane~Tpo.oa·, Ha· nosepxHOCTiix ,. KOTopqro, aa!CaH'IRBSIOTCll 'auwuiaRpyeMble.' 
>- >HCKpbl. , * .. ~.·"' ,..·' , · .. ~ ~ ~ •. i ". 

1 
:. , ·~·· 1_ ~·"\; ,, '. \; -. . ' 

·_r. ·. CBSI3b, Me)l(.llY 'napaMeTp;MR,: xapaKTepRayro~~~H Toq'Ky ~npliMneHiiH, CMBIU~~~e , 
\ . ' ' • , f ' . , ' I ' ~ i , . • • 

·\aneKTPOHOB. R ·-yron ;HaKnoHa TpeKa nerKo ycTaHaBnRaaeTCH Ra aHanRaa ·cxeMbl pacnono)l(e-
. ~- ~HiiR HC:Kpn .TpeKe ,(eM~. P":c.· 6). OTKy~a ,cne.oyeT: '". ~{ I . -

... ·, 
~.1 ·2(S •. +o_)tg·,o ~ ·· (l ), . ,.,.• 

\." .... , 
..... _. ~ 2 = 2[d-;-(S'+o)]lgO. .:\· ,• ,. 

·, • ~ > ' 

~ 

. ' .. - '' . . .-;-. - ' ... • . . . 
'\ :• •' 

·,: ... •" 
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. 06oanaqeHRH
1

' . .-RCOOnb30BaHHble· I\ STiiX · Bbipa)l(eHRHX 1 . nOSICHeHbl B .TeKCTe TIO.ll pHC,' 6,'. 
·• •.:· _-:· .;. • ·.· ,•·',. • ;: ,." ,'' ·,' ' '.' , ' :·.'- l :, :·• ,' ' -- .. \. •. I'- " I I'. - ', • .. _, ·:. . \; 

' _' · ·<,3a!"'eTRM
1

, 'ITO senR'IUHa-cMeiUeHRH aneKTpOHOB_ 
1
5' no,ll ,lle~CTBHeM_;O'IRtqaromero \ 

'. TIOJIH He. aaUHCRT, OT 
1 
yr~a ·. HaKnOI~a;cne~a. '18CTHUbl, H _nn~THOCTU R<:>HR3aUHH; \DOSTO~Y ,. , 

SaBHCRMOCTb , 0 OT, aHeprRR 'perRCTpRpyeMblX,.'IaCTHll. II yrna; no,ll KO,TOpblMOHH nepeceKa
lOT KaMepy~:6yiie1-'ia~oa )l(e, KaK:H_y·senR'IHHbi s +a _ •• HaaoseM aTy aemi'IHHY napa~-

: MeTpOM acpcpeKTHBHOr'o . cnpHMneHHll H 'o6oaHa'IHM -iepe'a -8 a¢• 'Tor.oa .COOTHow'eHHSt ( 1) 
R. (_2)_ MoryT 6b!Th 3anRca!li,' a cne.oyrom~a cpopMe: , ~-,: 

~ . . • _.(. I /'.' • ' ' . ,. . '·,. ' I ' : - '' '\ .:' f' ' • ' ' • 

., .-. 

' - ,· --~ =- 2 ai.q,.tg 0 
l . ' 

.{3). 

'~ \ .) ..; 
~. ( 4) ~ 

2 
= 2(d - l>acp,) tgO 

paaeHCTB 
' . ' 

UOJIY'Ia~TCSI( Bblpa)l(eHRE! . .llnH, 0, ~cp' 

"•' ;. " ' ' . ~l (5), 

1.1 '. . ~;·a7q,.= d -~ +~-. . .. . ' .. , 

B ~blpame~~~~-(p) aenH'IHHbi a ~<P -~. ~·/ sia.rl~0ic" '¢ynKun·~~i' yr11a .e .~Ta_K~M o6~a~o;;,, 
uaMepHll _ _-.onH Ka)!{.ooro aHa'leHRSI yrna- ~ 

1 
R .• ,/1 1 'Mo)I(HO .o~pe.ri_em"Tb l>s¢• , 

" '· ' ' ~' 1 , '' ,'j '· . ~·, , ; 1), ' -··. • ' ,.' ,"' , 2 , , , . . , : , . . , . , ' 
YlaMepeHRH~ 1'>. ·_R · /',. · 6blnR BbinOnHeHbi .onn npoTOHOB · c _aHeprReli 25. Mas a RHTep-

.• almeyrnoaoT00·.do'600/·a'.c:inSi280'Ma8'-oT10'?no.400,'' · ·' · ; 

"'-,·, 

··.~-;~ ·: '·· .-···.----~ ' .• :- .• , - / ... -·. ~"' ,. ; - ' - -. .f 

·. , '· _ peaynbTaTbl. naMepeHHll npe.ocTaeneHbi . s, Ta6nHue., TaM' )1(8'. yKaaaHbl. aHa'leHRH cTan-, , 
,OSpTHbiX OIUR60K, RaMepelmil~ :fMHQ)I(ag ,llBHHbie nocne.oaell CTpoqKH Ta6nHUbljHa senH'IHHY .. 
M:e_)I(JlyaneKTpo.oHor;> _aaaopa ·-: d- ~ 10 MM1 nonyqae""' aasR~H.M?C'I'b · .onH I> a¢. c;:,.· 'aHeprRR. · .. 

· ~ qacTHUbi n··_yrna: miinoHa TpeKoB •. 3-ia 'aaancRMOCTb npe.ocTasneaa ~ KPRBbiMR 1. u 2 Ha pRe. 7 ;· . 
' !f ,\ ., • ~"' ·~ . """ 

,~ . 

.. 
' ~:' ~ ' 

•' 
·'' 5 
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- ~ J 
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,. ,. 
~ Ta6nHua aenH_~nu· 

1

.11
1 

/ t., ~. /\ /(f>, +·t.. J' 

' ' ,,·. '' ; '. 
3HeP,riJSI, 

' 25 280 ., 
·Mae· .. 

Yrnhl, · , 
,·. ' I ' .. 

0-10 '·. 10-20 2~30 30-40·. '40-50 '5Q-60 10-20 ' 2Q-30 30-40,. 
rpa.a. 0 

!J.z ..;M ·0,8±,0,10 1,8:t,O,IO 2,9:!:9,13 3,9±,0,17. 6,3±,0,20' 8±,0,40 1,6±,0,10 3,0±,0,20 4,0:!:9,30· 

' f.~ MM 1,4±,0,10 3,4±,0,18 6,0:!:!J,I6, 8,0:t,0,25- t2,t:t,o;7o 17±,1,0 4,0±,0,25 7,1±,0,50. 9,1±_0,50 

..J.L. ' ' 

o,29:t.o,o2 o;30:t_0,02 o,30:t,0,03 ' t., + lJ. • o,36:t_O,o5 o,35:t,0,02 o,~3:t,O,ot o,33:t,O,ot o;34:t,0,02. o,32:t,O,o2 

~ J.13 paCCMOTp8HH~- S~HX, Kp~~biX BH.QHQ, '"qT_O. aen~,'i~HB 0 $cp, ~afi_ne:H~~SI llJl5! · np~TOHOB C f 

'· sueprneA: 25 Msa, _so. seeM' HHTepaa.ne yrnoa' 6onhwe, '18M .anR npoTOHOB c sueprHeA 
· -~80 'Marl~ 3T'o cfm.neTeitbCTsyeT ·a· TOM, ,t!To ycnoBee PeTepa ~JO). 20,..~a _nepaoM cn~'H~e Bhlii?~-' 
..._ HSieTC?SI. npn ~eHhw~i. suaqeunsx x0 -~ qe~. ao B_To~oM (sil_ecb _x0-:_d-S_ScP ).; _· 0Tcro.u8 'cne.o.y,~T, 

'ITO Koa<P<PHuHeHT a (25 .Mae)·> a (280 Mae). ¢>HaH'!ecKil aTo MO>KeT oaua'!aTb, 'ITO npH·: 
no~biWeuuoa nnoTHOCTH. uattanbHhiX ::meKT.poii9B _a. Cne.ne 'qaCnru~:.r· npOHcxo.ziu:T HH.TeucHauoe . · . 
a3aHMo.nettCTBHe' ·oTLienh~hlx naaHu .a.pyr. c .opy;r-oM, KoTOpoe npuaollHT K -scpcpe·KTna·a:OMY· po~- · 
TY xoacP¢t~uHeaTa 1a • Yf, uao6opoT, npu npHH>KeHuoA .nnoTHOCTH ·aaqanbHhiX snexTPoaos 
(xax sTri HMeeT MecTo · npH i .;.280 'M3a). xonn'eKTnsuOe a·aauMo.o.eacTaue · naauH '6y.a.eT. a~
pa>KeHo 'cna6o, . u. aenuquaa'' a 6y.o.eT • onPe.aenHTbcH a. ocaOaHO'M aeliuq~uoa ''aaewHero \ 

·nonH. 06 _aTOM ~axTe .roaopHT, u' aeaaaqu·T~JlbHOe yMeabrueauy .x'oscpcpiuueaTa _.a (25 ~ai!).' 
c· po'CTOM yrna H8KJIOH8 TpeKa. nnoTHOCTh 'H8"1MbHhlX 9J19KTpOHOB, 9CT9CTDeHHO, He .;38BHCHT 
oi. Yrna · HBKJIOHB Tpexa

1 

~ac·THUhi,, o.aaa.xo ·. niiTeacHBH06Tb. aaaHMo.a.eH:cTaust · oT.o.enbHbtx· n'aanH .. · . . ' . . ' . . ' . ' " ' . / 
.o.pyr_ c .apyr?~ _ocna6n,srec'T~st c pocTOM Yt;n~ 8 , Tax· xa~. peaynhTnpyromua ·· aexT_!JP ~Hew- , 
aero u. BHyTpeauero. nonSJ CTBHOBHTCSJ MeHhwe, 'ISM a cnyqae. pacno nu>KeHHH uenoqxu anex-
Tpouoa· B.llOJib Baewaero' nong. '. · ' · / 

Kpnahre ·s " 4 a8 . !me. 1_ Bbtpa>KaroT · saaHcHMocT~ 0 ( PacC~oSIH·~e Me>Kny· ·oTpHua
··TeltbHbiM a:nexTpollOM._H. TO'q~oa, ~npSIMJieH.HSI HCKpbJ). OT a~eprMH perHCTpap)teMbiX, l:J:BCT~Il 

H Yf'!JB H8KJIOHB'..-Tpexa.,,'3TH Kp'HBhle .nonytieHb} 'nyTe~ naJ)anJien:bHoro nepe~oCa KpHBblX 1 H .2_: 
HS a9nH'IHHy. S ' •. - . . , . , ' • - " ' 

.... , \ ' , I, .... , ' l, :. ~- '' 
' ' 

,I 
.·. 3Ha'leHae senH'IHHhl :, S ,. 6blno ~aa.aelfo no cpopMyn? 

S
._ 

' - u • .T , (6) -,, ' 

I".lle u·- CKOpOCTh .ap_~AciJ~a 9~~KT~OH~~ 1 fl0.0. ,lleAC"TBH9M QqHlUBIOill.9'r~ _n~JISI, 8 T - BP.!;MSI 
aa.nep~x~ ... BbiCOKOBOJlbT~Ot:'c;> HMny~bca. . /_.·.· __ . \ ·, ~ _

6 
. ~~., ... 

.LlnR Hcnonb3oaauuoll annapaTyphl apeMSI , T ccicTaangno (0,8 + 0,01) •10 . ceK.·. Benn- ·:. 
'IHHa' CKOpOCT·~ .o.Pe&icpa azieKTpOHOB u· ,6biJ18 aaHTa u3 ~.08HHhlX.,pa6-;Tb/7J. :,D.ml oqumaro.-' 

' !Uero UOnSI, pBBHOrO 30' a/eM, U', Q (2,2 ±,0;1) ~105 CM/CeK, no,aCTBBUSISI S'rH .<18HHhl8 B <PoP-
Myily,(5);.nony'IHM S =(1,76±,0,0~) MM; - \'' . ·., 

;ycpe.nieuHe ,IJ (25 M'aa). H ll (~so' M~a) (Kp~Bhie a';, 4 puc:7) no, ace.:.y uuTepaany 
, yrnoa iipHao.nHT ~ aenH•UiH~M , _l1,54 !.,0,08) 'MM '·n { ~,24:t.0,98). MM,' CooTaeTCTaeHH_o. 

B pa5oTe1.1' -aenn'IHH.:i 0 ·, .HaA:.aeaHast a onhtTi c xocMnqecKHMH _;,qacTHuaMn,' Paausmacb 
· lt28 ~M;. TaKH~ o6paaoM, p_eaynbTa~·hl,· .·nohY,qeHa'hle, a :u~CTOH~ea p85oTe u· a, pa5oTe11f xo-. 
powo cornacyroTCSI -.opyr. c .npyroM.· · · ' · · 

·' ... \ . ' '\ 

, Heo6xo.O.HMO aaMeTH~h, 'iTO nonyqeHHBSI. saaHcHMOCTb 0 oT aHepreH· qacTnu H ·yrna 
· .HaKnoHa_ TpeKa_ ·xap&,KTepH_ayeT 'ct>H3H'I9CKHA np0tl~CC p83BHTHg HCKphl B. KaMepe H .He SIBJISie'T-
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CSI XBpBKTepSICTHKOa KBMepbl, HCUOUb30BBHHe KBM9p. C TOH.KHMH aneKTpO.<IBMH, ,aano BOa-, 
MomaocTb perHCTpnposaTb · npoToHbi c HH3Koa · aHeprliea · H BbiliBHTh sTy. aaaHCHMOCTb, · 

. • r ', I ,•; ·~. : . ·, , . . . \ . , 

B, aaKniO~euue OTMeTHM, :."T?. HBH6onee npocTall H TO'IIi!'ISI o6pa6oTKa ,TpeKoB qacTHU~ 
pacceSIHHb!X' B KBMepe UO.Il 6onbWHMH. yrUBMH, nony'I89TCll · B .TOM cnyqae, KOr,aa OT,aenb
HO" H3M9pS110TCll yrnhl .TOnbKO UO 1 '19THbiM' H TOnbKO. 1 H9'19THblM 1 HCKpBM .. H nony~el!Hble pe_:; 
aynhTBTbl ycpe.aHliiOTcSI. 3ToT BbiBOA cne.ayeT Ha auanuaa cxeMbi pacnono»<eH~ll HCKp~ a · 
TpeKe 'IBCTHUbl , ( CM. puc. , 6) ,' ' . . 

•, / ,. • ~ ~ .J ~ 

AaTopbl 6naro.llapHbl A,A.TBnKHHy, IO.M.KaaapHHoay, 
aa noneaHble AHCKyccHH H noMOlub B·pa6oTe; · · . 

I - ''. . ',·· ' ,'· 

K.M. <l>anh6pyxy H · M.Maim 
~.... \ ' ' 

.. n s T e'p a -r:y·p a· !) ! ,. 
1; J.G.Ruthe'rglen, '·I.M.~a~erson'. Rev,· Sc~ .Instr., ',;g, 519, 522; ( 1961),. 

·_. ',! • : • ' \.. .·, • • ' • /, .. • ' ' • •• \ 

2. B.A. Mnxaanoa, B.H.PoaHHWBHn'H, r.E; liHKOB8HH. nTa,; 1, 39 ( 1961). 
\ ' • , ' • : J ' • , ' ' , •._ '"\. , ·.:;·;-..~ I I": ,' ., ' ~' . ·. . . 

3, F,Fisch~r, G,T,Zorn. Spark Chamber ·Symposium,' Rev.- Sci.· Instr., ·~ 480 ...:531· 

,4. 'A;A.T~~KH~; . U;oy ~»<:y-~siii:. ·npenp.HHT. ~·l-HH1~ jl-870, jly6sa, 1962,_ : '(-1961)•. 
' , . ,,·., ' j '.' ' :' I ' ' · • ··.._, . . J ., 

. '•5. IO.jl. BaroKoB; r.A.neKCHH, ·jl.A.Cy'IKOi:'• ·.a.a:Tene}!KoB. ·nTa, 6 45 ( 1963 ); 

6; H.Raeth~J; :E~g~bnis~e d'er
1 ~~~t.;n"~.;,t~ri:iss; 22 (:1949); 

. I . , • ' '_- . . :;t 

•'· 7. I,.C.Bowe; Phys, ·Rev.,' 1117,:1411 ( 1960). c; 
j '• ' , ' -. I- • ... ~ _. ' 

\· I 'I 

.. ' . 1~ 
'. 

..,. 

:,_ ';;.$ ":" _.:: ' ~ -
·, 

) ~\ " ' __ /1 

,· ., ,· 
r ·. 

,: PyKOUHCb 
~ ;' I , 

nocTynHna B Ha,aaTenhCKHa 
· 20 Jl9Ka6pll 1983 r.. · 

oT,aen· 
,•, 

'\• i.~. -~'\ ... 
, .. _ 

- .. : 
I' 

·' ' I 

I .. :. 

/. 

r 

:·,, 
\. 

I '· 

._, 
I c• .. ~ 

-· ••• -.1 

\ ::< 
\' 

'I 

·,; 

... ' . 
"'"' -~. 

'~,-~.~~::;~ :(l·~·.~ .r•o 

, '. 
'·~ ' ' F: 

~::--

,•' ·'it 

'<!:::~/, 
..... ·:~ 

..... 

~~{:";-: 
·.:· "" . 

·. 

t· 

7 

--_,·· J• 

-i· 

\ 

·" 

;.._.., 

· .. 

\' 

. 
,· 



·/ 

,; 

. :/ ' ,, 

~- ... 

;·-' 

« ' 

J· ( ~-.' 

·..:.-. 
~~ I :· .... 

'' 
•;,. 

!· 
,- .. , 

,>· 

.. \• 

:\ 
.; 

.-.· ·,I 
. \ 

I 

,_.1 

,I._. 
.· :~-' 

:J I ~ , , 

; . 

' .· .. · 

< '· 
... 

·~·;:: 

.\ 

·"'- ~ . 

,· 

,( 
., . 

·· .. ., 
'r 

. ~ ~ ~ ' 

·'· 

· .. 
···.·'. 

·.\··.· 

.. , 

,,;,· 

/ 

. PHC. 1:: Ot5mHI! BHi:J. ane~:rpo.lla •. · . 
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_ . .. _ • • • _ , ·: .._ _,. 

:·1 -;. ?TeKII_liHHbie· nnacTHHbi, 2 -. cjlonhra, 3 - nenecT~K Jlnll nclJlBOJla 
ilanpl!,KeHHll, 4 - 3fiOKCHJlH8ll CMona~ • • 
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2. ~CxeM~: c6opKH. an~KTflOAOB H. OO.llBO)la llanpl!>K8HHll. .-
1 ~ HapymH)>Il!· Komyx, CJlenaHHbill. H3 oprci-eR:na;, 2 ,.;.'aHyTp,:,;,HHI!I KOpo6, 

3 - sneKTpOJlhi, 4 -. ynopllblll BHHT, 5:.- 'npOXO.llH6ll KneMMa. 
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PHc. '4." <Po-TorPaci:ms ·_ TpeKoB ·.anSI· npoTgH.oa, 
'np0sailHM01leAcTaoaaauiHx. B 'KaMepe.
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