
v.. l 

06bE.nHHEHHbltit HHCTHTYT Sl.nEPHblX HCCJlE.nOBAHHtit 

nABOPATOPM.H .H.LlEPHbiX nPOBnEM 

Vf .Vf. rpoMOBa, <t>. nerap, B.Vf. HHK8HOpOB, r. neTep, A.<t>. nHcapeB 

p- 1416 

XAPAKTEPVfCTVfKVf MHOrocnOYiHOYi VfCKPOBOYi KAMEPbl 
C PA3nt.1l1Hb1M rA30BbiM HAnOnHEHHEM 

$$3, /J~'-1, v1.-~ {i9A/Y . 

' 

LlY6Jia 1963 



: !· 

.·, 

\ 

.. _.:· 

~·· 

'-t" 'I 

.• 

'-)' 

.. 

:r:" 
\ 

/ 

.. : 

:.. · .. 
... 

• !I 
/. 

' . 

p- 1416 

XAPAKTEPYfCTYfKYf. MHOrocnOBHOB YfCKPOBOB KAMEPbi 
C PA3nl1'1HbiM rA30BJ:>IM' .HAnOnHEHVJEM 

Hanpaaneao B nTa 

\ 

lly6aa 1963 

'. 
·. 



.) f 

·-
'I 

'B .llBHHOJ! paooTe .npoBB.llBHO, H~MepeliHe OCHOBHblX xapaKTepHCTHK MHOI"OCIIOJ!HoJ! 

, I'' 
, HCKpo'aoJ! KSMBpbl C HanOIIHBHHBM· paanH'IHbiMH I"S3BMH., UellbiO TBKHX HCCIIB.llOBBHHJ!. !IBH-

IIOCb onpe.ll9119HH9 3BBHCHMOCTH aqoqoeKTHBHOCTH perHCTpa!lHH, 'IBCTHfl, H apeMeHH naM!ITH 

,KBM9pbl OT, I=TBnBHH ee 
1
'\IHCTOTbi,· daaneHHH H TK~a HCnOIIb3Y9MOI"O raaa, B71IH'\IHHhl 0'\IH-, 

IUBIOIUBI"C) nOn!!, KOTOpoe BapbKpOBBilOCb B OnblTB B UIHpOKHX npe,llenax 3HB'\19HHil, ,SMnnK-

· .. Ty.llW BblCOK~BOilbTHOI"O HMnyfibCB l{ Bp9M9HH 3S,llep>KKH BI"O OTHOCHTBilbHO MOMeHTS npo-:, 
,· I , , . , 

XO>K.ll9HK!I 3Sp!i>K9l!HOJ! 'IBCTHUbl. qepe3 001>9M KBM9pbl. 

Aaa'norH'IHble xapaxTepacTHKH acxpoacrx KaMep ohlnn no.llpooao H3y'Iefihl n ao MHo-
. . . . · . II 2 3/ 

'rax .llpyr~x paooT!Ix /eM., aanpaMep, ' ' I. O.llliaxo oonblliHHCTBO peayfibTBTOB, oTao-· 

CHIUHXCH K oT,llen&HbiM raaaM, 6crno Iionyqeao paanH'IHbiMH aaTopaMH a ycnoaHHx,' oTnH- · 
\ / I , . • 

·' 'IBIOIUHXC!I .llPYI" · OT .llpyra. 3TO 'OOCTOSITBfibCTBO, B 3HS'IHT91lbHOJ! CTeneHH 38Tpy.llH!IeT npo.:; 

B9Jl9HH
1
e K01lH'I9CTB9HHb1X cpaBHBHHJ! OT.llBilbHb!X noKB3BTenei! ~aoo:rcr KBMepbl C paanH~~ 

HblMH_ raaaMB.' BMecTe c Te~ B 'nHTepaType nO'ITH OTCYTCTBylOT .llBHHble, x'apaxTepaayro-' 

IUHe_'aaMeHeaae napaMeTpoa xa.Mepcr ao apeMeaH, ocooeaao a nepacre 'Iachl. nocne aano~ 
H9Hltll 99 ,CBB>KHM I"B30M, KOI".llB HBKOTOpble xapaKT9pHCTHKH OCOOBHHO 'IyBCTBHT91lbHbl 

.llB;'f'B K, HH'ITO>KHblM Cll9.llj,IM npHMeceJ!. 

- ' 
'B .llBHHOJ! pSOOTB CHSITHB XapaKT9pHCTHK .llllll KB>KJlOI"O• I"S3a C.ll91lBHO B CTpOI"O, 

H.llBHTH'IHhlX ycnoBHl!X. Bo a·~·ex' H3M epenHliX 'ucnofibaoaanac& ~.llHa 11 Ta >Ke -'xaMepa · 11, 
' . . ' . 

eneKTpOHHB!I annapaTypa,, napaMeTpbl· KOTOpoJ! nO.ll.ll9p>KHBBilKCb HeHaME!HHblMH•. npa TBKOil 

•nOC_TBHOB~e OnbiTOB npB.llCTBBil!lllOCb B03MO>K,HblM npOBBCTH 'IBTK09 CpBBH9Hlt9 XSp,ax;e~HC~ L 

THK KaMBpbl npll HBnOIIHBHHH ee pa31lH'IHblMH I"B3BMH H C.llBilBTb. Onpe,lleiiBHHble BblBO,llbl OT-:' 

HOCKTBnbHO HX HCnOilb30BBHHll. 

nocT~HOBKa onblTa 

.qnll HCCilB.llOBSHHJ! HCnOilb30BSilBCb 27.;.aneKTPO.llHBll HCKpOBBll · KaMepa, ane.KTpO.llbl 

KOTOpOJ! OblllH C.llo;!llBHbl 113 BlliOMKHHBBb!X ni!SCTHH TOIIIUHHOJ! 6 MM H nnOIUB.llbiO .. ,_ 

23 X 23 c~2 • 3aaop MB>K.lly a,neKTpO.llSMH COCTSBil~ll. 10 MM •. CTB!fKH .XSM9pbl ObliiH H3I"O-
' ' ' 

.TQBIIBHbl 113 nOilOCOK CTBKilB TOIIIUHHOJ! 6 MM. L(nll Cltll9HBSHK!I, CTBKII!IHHbiX nOilOCOK c' < 
BllBKTPc;>.llBMH. H .llpyr C .llpyroM .HCnOfib30BallaCb 3UOKCH.llHBll CMOilS 3nOKCvf-1200. L(e~, 

TanH x~Mepbl nepe.ll oioa'!aTe~bHOJ! coopxoll, o~nK npoTpasneHbi a 10% ·pacTs ope B.llKOro 

HaTpa H aaTeM TIU~TBIIbHO npOMbl~bl 'soaoll K BbiCyUieHbl: Kon~TPYKTHBHO .KaMepa Bcmon-
' ' / ' : ' / r' • ' "' • - ' ' •' • ' ' 

· --aena .a BK.lle · •aTa>KepxK• /cM.pHc. -I I. _'!lnll_ npeaynpe>K.llBHHll B03MO>KHhlX noaepxa'ocTHbiX · 

npoGofia nO. CTBHKBM KaMepbl q'aCTb nllOIUB.llH, 31l9KTpO.llOB, HBXO.ll!IIUB!IC!I B01IH3H CTeHOK, 

'I 3 



(hma noKpbiTB TOHKH~. CliO eM SnOKCHJlHOil CMOIIbl. YfsrOTOBneHHSit 'KSMepa ~Hor'oxp~THO 

"npOMbiBBIIBCb" ueoHOM H B Te~et(ue Tpex uenem, TpeHHpOBBIISCb HB BBK)")"M C OCTSTO'I-:": 
.. -1 ' . : 

HbiM J.lBBIIeHHeM ·rasa OKOIIO 10 MM pT. CT. B npouecce nonroTOBKH KBMepbl K HaMep~-

HHstM ee sneKTpOJlbl JlOnOIIHHTeiibHO O'IHlUBIIHCb BbiCOKO'IBCTOTHbiM SIIeKTpH'IeCKH M pas-
.· -3 . 

pstJlOM. nepen sanOIIHeHHeM B Hell COSJlBBBIICit BBK)")"M OKOIIO 10 MM pT.CT.· npoueny-

pa···uanOIIHeHHit xaMepbl BKIIIO'IBna n ce6st onepauu10 no Tpexpasoaoil "npOMbiBKe" ee o6b

eMa naunbiM rasoM; JJ.nst aanonueuus: xaMepbl ucrrQIIbsoaancst neon •oco6oil 'IHCTOTbi" u : · 

. Texuuqecxue apron." re~uii. 1iTo6bi us6aBHTbCst oT aosMO>KHbiX npuMeceil, uanon,nenue 

·_x,a~epbi ocymecTanstnocb qepes TDH nocnenoaaTenhno pacnonomennble noaymxu, oxna>K

--naeMble >KHJlKHM ·asoToM. Bee_ nepe'lucnennble Mepbl npenocTopomuocTH npu uanonueuuu. 
\ - .,. . 

KaMepbl HMeiiH CBOeii UeiibiO COSJlBTb )"CIIOBH!t MSKCHMBIIbHOii_ 'IHCTOTbl pa60Tbl '(: HCCneny-

__ eMbiM. ra~oM·. 

· .' HsMepeuust npoaonunucb c KOCMH'IecxHMH qacTHUBMH. JJ.nst ynpaanenust pa6oToil 
. ·. I . . . 

. KaMep.bl HCnOIIbSbBSIIBCb SIIeKTpOHHBit cxeMa- 3Bn)"CKB, KOTOpBst ·COCTOstiiB HS CHCTeMbl 

-c'leT'IHKOB leilrepa MC-8, BKIIIO'IE:!HHbiX a cxeMy coanai:teauii, ycHIIHTenst, nuuuli aanepm

KH :u ·ablcoxoaon~Tnoro THpaTpouubro reuepaTopa c RC· uenb!O J-Rc = 1,1 • 1o.,.Ycex.t. 

nepeJlHHii ¢p0HT HMn)"IIbCB onpeneiiHIICit BpeMeHeM pBSBHTHit paSpHJlB B T.llpBTpOHe rene• 
. '. . . ·. . -8 . . 
~STOpa Tll-11-325/16, H ero JlnHTenbHOCTb cocTaanstna ~ 4.10 cex. ·_BpeMeHHbie xapax-

TepuCTHKH. HMn)"IIbCB COXpaHHIIHCb HeHSMeHHbiMH B. "Te'lenue Bcero SKCnepHMeHTB. JJ.ns 

aneKTpH'IeCKOii pa3BH3KH snexTpOJlOB KSMepbl HCnOIIbSOBBIIHCb OMH'IeCKHe COnpOTHBIIeHHit 

C' HOMH~~IIbHbl~ s'ua,;'!eHHeM' 62 OM~ npUHUUnUBIIbHBst CXeMa )"CTaHOBKH onbiTB H306pame

H~ ua-;puc~ 2. Ha puc. 3 npencTaaneua .¢oTorpa¢ust KaMepbl, y_cTanoaneuuoil ua ucnbiTa-
,· . _.\ ' 
.-:Te~bHOM ;CTenne. 

P~rncTpauu_u Tpexoa qacTuu ocymecTanunacb ausyanbuo JlB)"MH ua6n10naTenstMU on-

HOBpeMeHHO. Ka,i..ziOM)"•HB61IIOJleHHOM)" CII)"'IBIO npHnHCb!BBIICH BeCOBOii MHO>KHTeiib, npo-; 

nopuHOHBIIbHblil 'IHCII)" cpa6?Taamux npoMe>KyTxoa ~aMepbi. To'IHOCTb auayaiibH?il oueHKH 

'aeca- u~xonunacb a xopomeM cornacuu ~ KOHTpOIIbHOil uu¢pol!, nonyqeuuoil npu_ ai.I6opoq

HOM ¢QTorpa¢HpOBBHUU TpeKOB. Onua US 'TBKUX ¢QTorpa¢ul! Tpexa KOCMHqecxoii 'IBCTHUbl 
' ' . .· ' ' . . 

npencTaaneua ua puc. 4. 06mee 'IHcno qacTuu, npoxonumux qepes KaMepy, perucTpupo-
• . . . - I' 

BSIIOCh nepeC'IeTHb!M )"CTpOl!CTBOM, J-;Ia·. OCHOBBHUH JlBHHbiX Ha61IIOJleHHH Bbi'IHCIIItiiBCb s¢-

¢eKT.UBHOCTb perucTpauuu sapum'eu~:~oi! 'lacTHUbi OJlHHM npoMe>KyTKOM x'aMepbl. Ha 

pH~. 5:-8 npencTBBIIeHbi KpUBb!e s¢¢eKTHBHOCTH H BpeMeHH IIBMHTH, nOII)"'IeHHb!e IIpH pa-
' . - . . ' \ . . . ' 

60Te C ·pa3Hb!MH raSSMH~ ]J.IIH KB>KJlOil TO'IKH KpHBOii HS6HpBIIBCb CT,BTHCTHKB. H3 60 CIIy-, 

'IBeB npOXOJlHlUHX qepe3 KBME!PY KOCMH'IeCKHX 'IBCT~u.· 

Hume ucnonbS)"IOTCH cnenyiDmue o6oauaqeauu: '1 s¢¢eKTHBHOCTb perHCTpSUHH 

'IBCTHUbl Ha OJlHH npoMe>K)"TOK.. KSMepbi; T - apeMst sanep:iKxu u·Mnynbca, nonaaaeMo-
3 • . 

HB KSMepy, OTHOCHTeiibHO MOMeHTB npoxom.neHHH 'IBCTHUbl qepea ee o6beM; 

_Ka~_epbii U oqum.- uanpstmeaue oquujaromero nonst, ·nonaaaeMoro ua 
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. s_IIeKTpOJlbl KBMepbl C ,IIOII!tpHOCTbiO, 06paTH.Oli. nonstpHOCTH· Bb!COKOBOIIbTHOrO, HMII)"_IIbCB;, 

p· -naaneuue uccnenyeMoro rasa •. 
.~ ' . 

}\ 

' PeaynbTaTw naMepenul! u ux o6cy>Kneuue 

3aBHCHMOCT~ ~¢¢'lKT HB HOCTH >' KSMepbl OT BpeMeHH 
. ' 

u M n y lib ca. 3Ta xapaxT'epucTHKa ·.6h!na cnst'ra · nrui Tpex Tunoa uanonuenul!: Ne + 0,4%';4~ 
san e p >K_.K H 

He - ' ' 
u 'so% Ne + .::0% He 1 • B xa>KnoM cnyqae' _naaneuue a KaMepe 6bmo p~_auo' · .

1 

760 MM pT,CT, 

. ' .< 
BpeMst sanepmxu BhiCOKOBOIIbTHOro HMnY,IIbCa MOriiO HSMeHstTbCit OT 0,5/ MKCe!{• 

no 20 Mxcex. '; T 0 ~ !dicex - .·Mu~nManbuoe apeMst aanep>Kxu,- nonycx~eMoe · uc-. . . 
noJ_I~soaaauoii annapaTypol!/. AM nnuTy:Ua nMnynbca · nn~ · xa>Knoro · rasa no.z:l6ilpanacb oT:./ 

~nenbuo u ycTanaanu'aa;acl. .paauoii_ ee suaqeuu!O a' cpenaeli T~'IKe UnaTo.· npu us~ep·,;-:. 
.. .· . / : . ' ' 

nustx' c .relmeM aMnnHTyna HMnynbca cocTaBnstna 12,5 KB, a a ocTanbub!x-cnyqasx '' ..: 
1 

. 
" . '.· . _:\_ ,,_ 

10 KB,' 
\ 

Ha puc. 5 a -Jao6pameuo ceMeilcTBo KpHBbiX saBitCHMOCTH ~¢¢eKTHBHO~TH peruc_Tpa'!~ '<: • 

uu~>qacTau a ra<;~oaoli cMecli Ne + 0,4% Ar : Kpuable 1-5· 6blna CHSTbl u~no.cpen~T~eu+:' 

:no ~.-nocne uanonueaus ,xaMepbl, a 6-9. -:; ciiyc;H· 50 . qacoa. Mom no 's~;~MeTHT_~.: ·'I_T~. xapa·x~· ·. 
• -,. '. • ' l ' :\ • • • ' •, ' . - • • ~ " ' ~ • 

TepacTUKH xaMepbi:co· apeMeneM ueana'IHTeiibHO cnaara10Tcs anpaao. Ha &To o6cTos-
-' . . Ill . ' . ' .. . .. .. ·, . 

TenbcTBo yxasblaanocb H pau~e B pa6oTe Kpoaaua ·• CMeruenHe ·aTo; no;-aanuMoMy, 

.~ BbiSbiBB!'!TCS MonexynaMa 3nexTpi>oTpauaTe1Ibuoro raa8', KO~~bi~ ~onanaro; rB 'o6ieM.I:a'-
. .•. . . . . I . , - . .. . . . - . -

Mepbl c ee 6oxoBbiX noaepxuocTei! H sneKTponoa, oco6euuo a MoMenT ucxposoro ·pas-
'.'·' . ' ', . :- . . . . .. ·.,.; ~ . ' ' 

psna. KpaBble, npuaenenuble aa pac. 5 a, HMeiOT nns acex .au'aqeaalt O'IHlllBKH.ua·x no-

I, 

. ' . ' ' . \ ' . ' 

nell KpyToil cnan a cTopouy 6onblllH)(_ sanep_mex. c. TO'IKH 'speuast acnonbsoa~uas ·ucxpo-

, ab!x xa~ep ,a_· sxcnepaMeHTax. aa nyqxax 'IBCTH~ --?~ yc'xopnT':nel! Taxol! xo~ · KpHBblic sci>-
'< . . . . . . . ' , I .. . • . ~ . 

. ¢eKTHBHOCTH.' liBIISeTCS ilaH6onee 6naronpHSTHbiM, TaK 'KBK · IIOSBOIIsteT SBJlBBBTb BpeMS ' na~stTa .:;a~epbl 6n~3K~M ~: senn~uae • annapaTy~uol! a~h~p>KKH T
0 

. .' D~HHble; ~~ny- c\ 

qennble nnst cMecu rasoa, aMeiOT ueaua<iuTeiibHOe .'pacxomneuue' c pesynbTaTaMu Ea10:_· 
'/4/' . . ' . ·-. ' . '•\ ·' : -·. • ... · 

,KOBS H Jlp. ·, KOTOpb!e paOOTaiiH C KBMepoil,· HMeaweJ! 3a30p Me)KJl)" SIIeKTpOJlBMH 
. ' . . .. t ' ' . . 

10 MM H uanonueuaoi! 'IHCThlM. ueonoM. JJ.ns sanauuol! aenH'IHHbi oqama10mero· nons. . ' . \ . . . . ...... . 

BpeMH na~ltTH KBMepbl -C · HeOHOM OKSSSi!OCb HeCKOIIbKO. 60IIbllle , ·qeM Ltlllt CMeca ue~ua 
'. . . ~- -- . \. 

C · aprOHOM. 3Ta He60nblll~H .PBSHUUa BO, ~P?MeHSX BbiSbiBBeTCst, ,no-BHJlHMOr.,;y ;· "no6!1B.-: 
~ I , . • , 

KaMH aproua K HeOH)" H pa31IH'IHeM TeXHOIIOrHH H3rOTOBIIeHBS H.HBnOIIHeHHS KaMepbl, 
' . ~ ~ , ' ~· . .. I -.. . . - \ 

. . ,.. - .. t 

f C _pOCTOM BeiiH'IHHbl O'IBIUa!Olllero nOIIIt BpeMst naM~TH KSMep.bi yMeHblUaeTCS, B . 

.nns nons, paauoro 30 a/~, ·ouo ··nocTHraeT sna'IElHBst oxono 0,5. MKcex •• JJ.anhneiliuee .. -. 

yaen~qeaue nonst c~BHrano )p~Bble-·anea~ :.._oT · T
0 

u. n~uaonlino x yMenbm_e.auiO ;s¢¢e~'"" ·· 
' . \ ·- ' ' .. - ' ' ' ·.. . . . 

THB!fOCTH. Opuaxo npu nona'le a a· xaMepy eru.e 6onb~~ro 10'IHIUaiOruero. ~ons 'a¢¢exTHB- ·' 

I 
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./ 

I 
HOCTb perHcTpaUHn '!aCTIIU· CHOBa. soapacTana'. '3To .BBneH!Ie Ha6mo.llanocb. TaK>Ke Kpo-

/1/ . . ' ,, ' . ' ' 
HIIHhi:-' • npii no.lla'Ie 6ollhWIIX O'III!lla!OWIIX nonel!; Eonee' no.llp06Ho' aToT a¢4>eKT ·6y-

,lleT' o6cy>K,llaTbCSI HII>Ke, '3.lleCloo fiiiWb OTMeTIIM, 'ITO .llflSI O'IIIWalOWero UOfiB C HaUpB

. >KeH~OCTbiO )30 BicM acj:><Pe~-i-IIBHOCTb periiCTpaUIIII. 3apg>KeHHblX '!aCTIIU COCTa~nBna 
.. /. . ~ . . . ' ~ 

0,85. O.i:I.HaKo. np11 caMoM ·HeaHa'!IITenbHOM ysenll'!eHIIH aa.llep>KKII IIMnynbCa aTa scpcpeK:-

TIIB,HOC;b, pea~o na;ana .llO. HynB /eM. KP_H~YlO .5 p11c. 5 ·a/. 3To ~.llH~ 113 .npii'IIIH, no Ko

. TOpoA 'Ha6nlO.lle.HIIe, OUIICbiBaeMOrO SIBUeHIISI BeCbMa. 3aTpy L{HeHo, TaK -KaK CAB III". T 
.· ;· ·-.· . ' ' . ' . . - . . -· . . 0 

·snpas<? scero n11~1;o· Ha 0,01 MKCeK. IIPIIBen .6bi s .llaHH~M onhiT; K nonHoMy IIC'!eaHose-

HlllO. · Ha6.nlO.llaeMoro acpcpeKTa. 
'· 

Yfccne.llOBaHIISI C· ren11eM npOBO.llllfiiiCb _B .llBYX Bap!laHTaX: npll HanOfiHeH!Ill ·KaMepbl C 

··aaoTHhiMII, nosywKaMII ~. 6ea .HIIX. Ehmo saMe'leHo, 'ITO B o6o11x cnyqagx xapaKTepllcTHKII 

'I!Menll npll'i.tepHO OLli!HaKOB~ll Bll.ll • O.llH~KO B cuyqae .. HanqnHeHI'"'· KaMepbl renlleM oes . 
• •• ,· f '·. • ,'· ,' _,I~·· . • • .· .. , 

IICUOfibSOBaHIISI noByWeK Tpe6yaMall .llflSI pa,60Tbl aMUfliiTy.lla IIMUyllbCa B03pacTana np116-

nHsnTenbHO Ha ·2 ·K;,;, Ha puc. '56 1 npiiBO.llBTCB pesynbT~T~! IISMepeHIIii c renaeM, • O'!ll

·weHHbiM B no~ywKax; CpaBHI!Ba~ 9TH KpHBhie c cooTBeTcTBY!OWIIMII xapaKTepHCTIIKaMII 
,;! . . J • • -- ' .-- • .\,I_ . . ·. 

nuB' . Ne + 0,4% Ar .,_, M?>KHO SaMeTIITb, 'ITO OHII 11Me10T SHa'!HTenbHO 6onbll1Yl0 nonorocTb. 
.. •• ' « l : . ;_'- . ' •. , ~ . , . . ,' : . 

Bcne.llCTBHe aToro HcnonbsOBaHHe .TeXHH'!ecKoro remrB a Ka'!ecTBe HanonHI!TenB IICKpo-. 

/BhiX 'KaMep np~ · paooTe s ycno.BIIBX G~nbmoro cpo~a llsnyqeHHB BBnBeTcB MeHee ne~cneK-
, ~ '. • ' y • 

Ti!BHbiM, He>Kefill npli_MeHeH!Ie ·cMe;::ll liS HeOHa .II 0,4% apr?Ha, 

CMecb' 80%' ,HeOHa II_ 20%. renaB IIH'I:epecHa B 'TqM ,OTHOWeHII~, 'IT,o OHa SIBUS!eTcB 
'.- -- - ·. . -- . 

• oT~,o7lo~·,npo113BOACTBa >Kll.llKOro 'asoTa. Ha Kpllore~H.hiX · npe.llnpHBTIIBX. ·. E e _cTOIIMOCTb 
'\ ' • l . ". • ' 

.ll01i>KH8.6b1Tb SHa'!I!TenbHO HII>Ke CTOIIMOCTII HeoHa 'oco6ol! ''IliCTOTbl', KOTOpblii 06bi'IHO 
.' \ ' • • ._ ' ' . ~ \ , ' ' ' : , I • ~ . . ' ~ . • 

. : \IIC.UOIIbSyeTCSI B IICKpOBbix. KaMepax. nony'!eHHaB B OUbiTe ~ SaBIICIIMOCTb 3cpcpeKTIIBHOCTI! 
~'- • .. · . . ' : • I / ; • , - - I . . ' , . ,. 

Ka":fepbl ·o_T Sa.llep>K_Kll IIMnynbca II Befiii'IJ!Hb! O'IIIlllalOIUero,,~OIISI npeL{CTaBneHa Ha ~IIC, 5B 

. YJ3. COUOCTaBneHl!SI 3TIIX i:taHHb!X C Kpi!Bb!Mll acpcpeKTIIBHOCTII ,lliiSI 'ren!IB /pnc., 5 6i 11. 
'•, '· ' ' , • ' I • •, 

:.~MeCH HeOHa :C aprOHOM /pH C. 5 a/ Bll,llHO,. 'ITO· OHII 6ninKe .CTOSIT K nocne.llHIIM ,pesynb'.:., 

. ~aTa~: 0co6eH~O· 6onb~oe. C~OACTBO .lliiB H~X · H~61l~,llaeTCSI Upll UO,lla'!e Ha Ka.Mepy ·~·qn
lualOlflero no:m, paa'!oro io 's. · 11 6onbwe. 0TC!O.ll~ c~e,llyeT, 'ITO rasosaB cMeCb. liS 80% 

HeOH~- II 20% reii!ISI 'MO>KeT C ycneXOM IICUOIIbSOBaTbC!I B. IICKpOBblX KaMe pax,' 

0TMeT!IM, 'ITO 6binS C,llellaHa UOUbiTKa IICCIIe.llOBaTb HapB.lly· C yKaSaHHbiMII rasaM!I. 
. . . I 

BO.llOPO.ll, .apr.oH140% Ne + 60% Ar 11 75%He + 25%Ar • O.llHaKo 16 KB IMaKCHManbHaB. aMn-
. . \ . ' ' .. . . 

. UHTy.lla IIMUYIIbCa~ UOIIy'!aeMaB OT reHepaTOpa/ OKaSaiiOCb He,llOCTaTO'!HO• .lliiSI o6pasosa-

HIIB CB_eTBtUerocsi':' Tpelta, 

.AH~liliSI!pyB UOliy'!eHHble ·Xap.aKTep!ICTIIKH- .zing IICCIIe,llyeMbiX raaos, 'MO>KHO. 3aMeTI!Tb 1 
' \ ' . • ' . I 

'ITO Upll~. Hafili'Illll B. KaMape O'!l!IUalOIUero· UOUSI Kpi!Bble .3aBIICIIMOCTII 'scpcpeKTIIBHOCTII 

;cpaBHIITenbHO 6biCTpo cnaAalOT .llO uynB; TaKHM o6paaoM, s ·on~rTe ·u€! 6blnll saMe'!eHbl 
. ' ' ' ' •. : ' . . . /3/ ' 

MB,lllleHHO crra~a!Olll.lle·, XBOCTb!•, KOTOpble, KSK OTMe'!eHO B 06sope . , qaCTO Ha6UIO,lla-

·6 

. I 
J 

. I 

\ : 
I'~ 

,: \ ' .... , .. _ .. 
' 

'.--. ~ ' 

'r f: 

·r 

IOTCSI Upll pa6oTe C IICKpOBbiMII KaMepaMII II 06t.SICHSI!OTCSI UpliCYTCTBHeM Upi!MeCH 3119KTpo· 

OTpi!UaTellbHOI"O rasa, 0TcyTcTime •xBOCTOB~ y. KpliBbiX s<jlcpe~TIIBHOCTII KaMepbr B' .llSH

HOi! .pa6oTe 6b!IIO L{OCTllrHyTO HCKIIlO'IIITeUbHO 6narOLlapg C061llOL{eH!IlO BceX YCUOBIIH CTe

pll1ibHOI! c6opK~ KaMepbl 11 ee uauonHeHnB nccne.llyeMbiM rasoM. 3ToT cn.oco6 risrOTosne~ 

HHB KaMepbi 11 o6pameHHB c Heii MO>KeT 6biTb peKOMeH.llOBSH so· scex cnyqagx, ior.lla 

Tpe6yeTcB .nony'!HTb KPIIByro 'sasncHMOCTII scj:lcpeKTIIBHOcTn_ c 'oTce'!KOii' • 

3aBHCIIMOCTb ScpcpeKTIIBHOCTII KaMepbl OT Be 1111 'Ill H b! 0 'I II lU a-

!Olllero UOIISI, Bblwe 6hl1i0 OTMe'!eHO, 'ITO Upll cpHKCllpOBaHHOM· MIIHIIMallbHOM Bpe-. 

• MeHII sa.llep>KKII IIMnynbca, pas HoM T
0 , Scpcpei(TIIBHOCTb KaMepbl C pOCTOM BeiiH'!HHbi 

O'!IIIUSlOIUero UOIIB, HS'!IIHaSI C HeKOTOporo 3Ha'!eHIIB, na,llaeT, a SaTeM BHOBb paCTBT, 

BnepBhle o6 aTOM BBIIBHIIII coo6mnn KpoHIIH ua cnMnosnyMe no HCKpOBbiM KaMepaM/1/.· 
. /3/ " ' . . 

· AsTOphl o6sopa n~o6yroT o6t.BcHHTb sTOT sltcnepnMeHTallbHhiii cpaKT TeM, ·'!To ·a 6onb-

lllHX O'!HIUalOIUIIX UOIISIX HS'!allbllble SlleKTpOHbl CUOC06Hbi BbiSb!BaTb HeKOTOpyro IIOH113a'!'' 

lllllO, ~oropag II yBellli'IIIBaaT 9cpcpeKT_HBHOe BpeMSI UaMBT_ll, .0.llHaKO STOT MeXaHH3M, iio.:. ,,, 

Bll.llHMYMY; 11rpae": uecym ecTseuuyro ponb B paccMaTpnsaeMoM npouecce. B.onee npas~'6-

noAo6uoe 061oSICHeH!Ie STOMy SIBIIeH!IlO MO>KHO .llaTb /IICXO,llSI liS IlL{ ell, KOTOpag 6blll8 B~ID.-
/5/ " 

snuyTa s pa6oTe BHwHBKosa 11 Ap. Ana HHTepnpeTaUHH auanorH'!Horo scpcpe~tTa, o6-

Hapy>Keimoro s Hli3KOBOIIbTHbiX ranoreHHhiX c'!eT'!HKax. Corn.acuo sToii rilnoTeae, nepBH'!

Hbie SlleKTpOHbl C pOCTOM O'III!llalOIUero UOIISI 6onee IIHTeHCIIBHO o6paSylOT MeTacTa6!111b-

Hble COCTOSIHIISI aTOMOB OCHOBHOrO rasa, He>KeiiH UpOIISBOL{SIT ero IIOHHSaUlllO np~ npg-

MOM COyAapeH!Ill, Bos6y:lK,lleHHble aTOMbl CO BpeMeHeM. IIOHIISYIOT aTOMbl .llpyroro rasa, 

IIOHHSaUHOHHbiH UOTeHUllall KOTOporo HII>Ke ypOBHSI MeTacTa6HIIbHOrO COCTOBHIISI. BpeM!I ; 

npe6biBaHHSI aTOMOB B MeTaCTa6!11ibHOM COCTOS!Hllll yBeii!I'!IIBaeT naMSITb np116opa, a BTO

pii'!Hble SlleKTpOHbl, o6paSOBaHHble Sa C'!eT COyAapeHHii BTOporo pO.lla, UO.llHIIMalOT ero 

a cpcpeKTIIBHOCTb npn sospacTal!IIH oqnr.ua10mero nonB_. Ecn11 npliHBTb sTy .H.lle!O sa ocuosy, 

'--TO MO>KHO O>Kll,llaTb, 'ITO B· KaMepaX CO C·Be>KHM ra30M OUIICbiBaeMoe BBIIeHne i:tOII:lKHO 

ua6nlOAaTbCB npn cpa~HHTt;llhHO ~na6bix O'!IIIUalOruliX nonBx, T~K KaK CHBT!Ie soa6y)l{,lle-

HHB c aTOMoB ocuoauoro rasa IHanpnMep, Ne I, HaXOABIUerocB s MeTacTa6HIIbHOM 

COCTOSIHIIII, L{OII>KHO UpOXO.lli!Tb npei!MyiUeCTBeHHO UOCpe,llCTBOM IIOHII3aUHII aTOMOB UpiiMe-

c.n /uanpnMep, Ar I. LlnB KaMep, npopa6oTaswnx HeKoTopoe speM>I 11 coAep>Kamnx 

SarpBSHeHIIB', o.6cy:>KL{aeMblii ScpcpeKT 6yL{eT C,llB,HHyT B CTOpOHy 6oiTbWIIX SHa'!eH!Iii 0'!11-

IUa!OlUIIX UOIIeii, TaK Kalt SHa'!HTellbHaSI .llOIISI Bos6y>K,lleHHbiX aTOMOB 6y.lleT nepeXO.llliTb B 

HOpMallbHOe cocToBHHe 6es HOHHSauH·II nyieM OT.lla'IH sHeprllll ua .llllccounanlllO _MoneKyn 

UpHMeCII. 3TH UOTepll MO>KHO KOMUeHCllpOBaTb. III!Wb Sa C'!eT • yBeiiH'IeHIISI UIIOTHOCTH 'IIIC.,. 

na aTOMOB a MeTacTa6111lbHOM cocToBHIIII ua nyTH cne,lla qacTIIUN, TO ecTb nyTeM noA

HBTHB Bellli'IHHbl o''!HIUalOIUero UOIISI, n·pll eme 6om,WHX KOHUeHTpaUIISIX npi!MeceJt B Ka

Mepe scpcpeKT pOCTa scpcpeKTIIBHOCTII KaMepbl C ysellll'!eHIIeM O'!HIUalOIUero UOIISI .llOII>KeH 

IIC'!eSHYTb, 
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C uenhJO noBTopeHKH pe3ynbTaTOB KpoHKHa 11 nponepKH BblCKaaaHHblX npeJlnono>Ke

HHi! OTHOCHT9llbHO M9X8HK3Ma Ha61110Jl89M01"0 l!Bli9HH!I B KaMepaX Oblllll BblliOIIH9Hbl COOT

CTBYJOlllH9 3Kcnep!IM9HThl. PeaynbTBTbl TaKKX onhlTOB H3ot5p8lK9Hbl Ha pRe. 6. KpuaaH 1 

6btlla nony'leHa H9110Cp9JlCTB9HHO nocne HaliOIIH9HKll K8M9pbl CM9Chl0 113 H90Ha II 0,4% 8p

~~Ha. KpKBbl9 2,3,4 CHKMaliHCh Jlllll TOil ·>Ke !"a30BOll CM9CH cnycTSI 20,60 K 100 'laCOB 

COOTB9TCTB9HHO C MOM9HTa H8110liH9HKll. KpHBal! 5 OTHOCHTC!I K CB9lKei! ra30BOJI CM9CH, 

cocTostmell K3 80% HeOHa K 20% renKst. KpKBaSI 4 nocTpoeHa nHwb JlliSI H8npSI>Keanll OT 

140 JlO 240 a, rJle OH8 npeJlcTaBnHeT aaKt5onhwHll HHTepec. VIa conocTanneanll nonyqea· 

Hb!X Jl8HHbiX BHJlHO, 'ITO KpKBbl9 3aBHCHMOCTH 3cpcp9KTKBHOCTH OT B9liH'IHHbl O'IHUlaiOUle-

1"0 11011!1 HM9IOT npOBan, KOTOpb!H C yaenH'I9HH9M Bp9M9HH paoOTbl KaMepbl yrnyonsteTCSI 

• K cMemaeTcst a =opoay t5onhWKX HanpH>KeHHll • .[lnst cae>Kero rasa nepoHTHOCTb perncT

. paUKH 'laCTHU npH t5onhWHX ·O'IH!llaiOmHx nonstx Mo>KeT JlOCTHraTb nepnoHa'l8llbHoro aHa

'leHHH. T8Koe noneJleHHe KpKBbiX acpcpeKTHBHOCTK HaXOJlHTCSI n xopomeM Ka'lecTBeHHOM 

CO!"llaCKH C l"HIIOT930JI 0 3aBHCHMOCTH acpcpeKTHBHOCTH OT MeXaHH3M8 OOp830BaHKll. II 

/5/ 
yHK'ITOlK9HHll M9TaCT80HllhHblX COCTO!IHHH OCHOBHOI"O 1"838 • HeOOXOJlHMO TaK)K9 OT-

M9TKTb, 'ITO, H9CMOTpS1 Ha 'IKCTOTY npHI"OTOBli9HHSI II HaliOIIH9HHll KaMepbl, ee acpcpeKTHB

HOCTh npH 6onbWKX O'IH!ll8IO!llHX nonstx co RpeMeHeM obiCTpo naJlana K HyniO /cM.KpHBYIO 

4/. 3TO CBHJl9T9llbCTBy9T 0 3H8'1HT9llbHOJI 'lyBCTBHT9llbHOCTH p8CCM8TpKBa9MOJI XapaKTe

pKCTKKK K 3ai"pH3H9HKHM, Bb!Jl9liSIIOUlHMCH 113 Jl9Tanell KaM9pbl. 

3aBKCIIMOCTb Bp9M9HI! 118MSITI! OT B9lll!'l:I!Hbl O'IHUlaiOUl91"0 no

liS!. Oobi'IHO npeMSI naMHTH xap~KTepR3yeTCSI TaKoll 3aJlep>KKoll HMnynbca, np11 ItoTopol! 

acpcp9KTIIBHOCTb perKCTpaURH 'laCTIIU naJla9T HaliOIIOBRHy • .[laHHaSI X8p8!tT9pHCTHK8 li91"KO 

onpeJlenSieTCSI K3 KpKBbiX pRe. 5 11 6. H8 pnc. 7 npHBOJlRTCSI aaliJleHHaSI 3aBHCHMOCTh 

Bp9M9HH 118MSITH OT B9liH'IHHbl O'IH!lla!O!ll91"0 IIOIISI • .[laHHbl9 Jll!Sl IIOCTp09HIISI Y'I8=Ka 

Kpi!Bb!X, 38Klll0'19HHOI"O M9lKJlY. KOOpJlHH8T8MH 30 B II 120 B, B3SITbl 113 3KCTp811011HpOB8H

HblX KpKBblX, KOTOpbl9 Oblllll nony'I9Hbl npOJlOlllK9HH9M Kpi!Bb!X 3cpcp9KTHBHOCTH Bli9BO OT 

T
0 

JlO TO'IKH c KoopJlHHaTaMH T
3 

= 0 11 71 = 1 I eM. HanpnMep, KpKBbie 4 11 8 

pKc. 5 a/. B paooTe Kpoana8
111 

RMeeTcSI aHanorH'IH8SI KpHB8SI Jlllll. 'IHCToro H90H8. 

K8K BKJlHO 113 pRe. 7, KpHBbie RMeiOT MHHHMYM npH 3H8'19HRH O'IHlll8IOI.l.lero nonSI, paBHOM 

60 a. BenK'IHHa MHHHMyMa cocTaBnHeT npnt5nH3HTenbHO 0,3 - 0,4 MKC9K. XoJl KpHBblX 

OIIHTh li91"KO HHTepnpeTKpyeTCSI, 9CIIH Y'I9CTb 00p830B8HH9 M9TaCT80KllbHblX aTOMOB ra38 

. H8'18llbHb!MH aneKTpOHaMK, JlpellcpyiOUlHMK IIOJl Jl9HCTBH9M O'IHUl810Ul91"0 11011!1 KaMepbl. 

3aBHCHMOCTb acpcpeKTHBHOCTH K8M9pbt OT Jl8Bli9HHH 1"838. 

nponepKa paoOTbl KaMepbl npH pa3liH'IHbiX Jl8Bli9HHHX 1"838 Obtna BblliOIIH9Ha Jll!Sl renRH 

11 ra3oaoll cMecn Ne + 0,4'7< Ar t5e3 O'IHUl8JOUlero nonH. Pe3yllbT8Tbl H3MepeHHll npeJl-

CTannenhr Ha puc. 8. VIa pncyHKa BHJlHO, 'ITO HCKponaH KaMep8 cnocot5Ha paooTaTh co 

100% acpcpeKTKBHOCThiO Jl8)1{9 npH cpaBHKT9llbHO HK3KHX JlaBli9HiiHX • .[lnH 1"911KH TBKOJI 

l"p8HKU9H SIBIISI9TCSI Jl8Bli9HK9,, paBHOe 270 MM pT.CT., a Jl11H CM9CK - 130 MM pT.CTo 

8 
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t 
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l 

3Jl9Ch HHT9p9CHO 01'M9Tl!Th .YBenH'I9HH9 TOlllllHHbl Tp9KOB llpH yM9Hhlll9HHH Jl8Bli9Hl!ll ra-

3a n K8Mepe. HanpHMep, npH pat5oTe c .yK838HHoli 1"830Boll. cMect.ro K8'19CTBO Tpexon oc

Tananoch H91!3M9HHbiM 11p11 CHH)K9HHH JlO JlaBli9HHll 200 MM pT.CT. 0JlHaKO 110Cll9llYIOUl99 

yMeHhmeaHe JlanneHHH JlO 150 MM.pT.cT. npHBOJlHno 1t yTonmeHHJO TpeKon npHOliii3H

Tenhao B TpK pa38. npH JlaBli9HHK ·100 MM pT.CT. Tp'91tlf HM911H OOllhWOe JlHcpcpy3H09 

pa3MbiTKe, ,11 Jlllst lfX H801110Jl9HHll npH'XOJlllliOCh yMeHhWaTh aMIIIIHTYJlY HMllyJit.C8 C 1.0KB 

JlO 6 KB • .[lanbHellwee IIOHH)K9HH9 Jl8Bli9HH!I npHBOJlHIIO K BCllbiWK9 1"83a BO BC9M 00'&9-

M e KaMepbl BCHKKll pa3, KOI"Jl8 npoXOJlHna aapH)K9HHaH 'lacTHua. AHanorH'IH8H KapTHHa 

HaonroJlanacb 11 npH paooTe c renneBhlM aanonHeaneM. 

nony'I9HHbl9 Jl8HHbl9 1103BOIIHIOT CJl9l!aTh 1101193Hblll JlliH npaKTHKK BblBOJl, KOTOpb!ll 

3aKIIIO'IaeTCH B TOM, 'ITO, He CHHlKaH Ka'I9CTB8 Tp9KOB II acpcp9KTHBHOCTH perHCTp8UHH 

'18CTHU, MO)KHO JlOOHThCH SKOHOMHOI"O paCXOJlOBBHKSI Jl9cpHUHTHblX 1"8308. • 

B bl B 0 ll hi. Ha OCHOB8HHH ot5cy)i{Jl9HHH .nonyqeaaoro M8TepH8na MO)I{Ho CJle-

li8Tb Cli9JlYIOlllH9 peaynhTHpyiOUlH9 38M9'18HHH: 

1. nony'I9HH09 CeMeliCTBO ltPIIBblX 3aBHCIIMOCTI! acpcp9KTI!BHOCTI! K8M9pbl OT Bpe

~"M9HH 38Jl9p)KKH I!MIIYllbC8 H9 I!M9110 M9Jlli9HHO CIIBJlaiOUli!X 'XBOCTOB' 
0 

2. r830Bb!M CM9CSIM Ne + 0,4'7< Ar K 80'7< Ne + 20% He cooTBeTCTByiOT KPYTbie· cna-

Jl bl Kpi!Bb!X 3cpcp9KTHBHOCTII B 3aBI!CHMOCTH OT Bp9M9HH 3aJl9p)KltH BbiCOKOBOllbTHOI"O HM

nynhC8 /npll H811H'IHH O'lHUlaiOUl91"0 11011SI/, 'ITO onaronpHHTCTByeT I!Cli011h30B8HHIO STHX 

cMecell JlliSI HanonaeHHH KaMep, pat5oT810UlHX n ·ycnoBHHX t5onbwHx cpoHOBbiX 38rpy30lt. 

3. KpHBble 38BHCKMOCTH npeMeHH naMHTH OT nenH'IHHbl O'IHUl8IOUlero nonH HMeroT 

MHHHMYM Ha ypOBHe 0,3 - 0,4 MKC9K., 

4. Han6onee nepoHTHoll· npH'IHOll ynenn'leHuH acpcpeKTHBHOCTH · 11 · npeMeHH naMHTH c 

pOCTOM aMIIIIHTYJlbl 0'1Hlll810Ul91"0 IIOIIH Cli9JlY9T C'IIIT8Th ot5pa30BaHH9 MeT8CT80HllbHbiX 

COCTOHHHJI 8TOMOB OCHOBHOI"O 1"83a 38 cqeT 3H9pl"HH Jlpellcp8 H8'18llhHblX 3119KTpOHOB B 

O'l:Hlll8JOUleM none. 

5. VICKp0Bbl9 lt8M9pbl MoryT aqcpeKTHBHO p800TaTh 11p11 IIOHI!)K9HHblX Jl8Bli9HHHX 

1"838. 

6 • .[lnst IICCli9JlOB8HHblX 1"8308 WHpHHa llllaTO COCTBBIIH9T 7-8 KB. 

nRT9p8Typa 

1. Spark Chamber Symposium. Rev. Sci. lustr., 2,;. 480 -531 ( 1961) •. 

2. Proceedings of the ·1962 Conference on Instrumentation for High- Energy Physics, Nuclear lnstnimenta and 

Methods,~. 143-220. (1963). 

3. M.VI • .[l8HOB, r.A. neKCHH. Y<t>H, .§.Q, Bblllo 2, 28111963/. 
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4; !O • .n. BaiOKOB, r.A. neKCHH, .n.A. Cy'IKOB, B.B. TeneHKOB. nT3, ·1963, .£ .• 45. 

5. B.B. BuwHllKOB, Taa CHo-aeil, A.A. TllnKHH. Yct>H, 1960, 72 , 133. 
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