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Summary 

A cylindrical spark chamber placed in the 9000 Oe magnetic 
field is described which has been designed for studying the rare 
decays and interactions of pions and muons. The chamber is 40 cm 
in diameter and 30 cm high. The total number of gaps is 18 and 
the size of each gap is 5mm. The solid angle viewed by the 
chamber is about 6 steradian. The coordinates along the axis of 
the cylinder are measured with the help of a prismatic device which 
was not used for the spark chamber technique earlier. The chamber 
is filled with neon. To obtain the necessary purity of neon the conti
nuous purification system. was applied. The chamber operation is 
controlled by the TV system. 

The chamber is triggered by. the hodoscope· system consisting 
of 19 scintillation counters. Some of the scintillators are · placed 
inside the chamber. Pulses from photomultipliers are displayed, in 
addition, on the 5-ray oscilloscope screen. The spectrometer permits 
the search for decays with the branching ratios of the order of 
10-8 - 10-9. 
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1. BBeneHHe 

.Unn uccnenoBaHHSI oqeHb penKux rrpoueccoB HY)KHa arrrrapaTypa, 06na

na10man 6onbIIIHM TenecHhIM yrnoM H B TO )Ke BpeMSI 06ecrrequBa10man xopo

IIIee rrpocTpaHCTBeHHOe ~ BpeMeHHOe paapeIIIeHue, B03MO)KH0CTb H3MepllTb 

HMrrynbChI, 9HeprHH H 3HaKH qacTHU, C TeM qTo6hI Hane)KHO OTnenSITb uccne

nyeMoe penKoe co6hITHe OT cpOHOBhlX co6hITHii. Hmt<e OilHCbJBaeTCSI rrpenHaa

HaqeHHaSI nnn 9THX ueneii yciaHOBKa, C0CTOSIIUaSI H3 uunuHnpuqeCKOH HCKpo

BOii KaMephl C ManhIMH aaaopaMH, IlOMeIUeHHOii B '."18I'HHTH0M none, H CHCTe

Mhl CUHHTHnnSIUHOHHhlX cqeTqHK0B, HMITynbChl OT KOTOpb!X HCITOnb3yIOTCil nnn 

yrrpaBneHHSI KaMepoii, a TaK)Ke nnn norronHHTenbHoro BpeMeHHoro u aMrrnu

TynHoro aHanuaa Ha 5-nyqeBOM CKOpocTHOM ocuunnorpacpe. O6muii Bun ycTa

HOBKH IlOKa3aH Ha puc. 1. I1cKpoBaSI KaMepa Il03BOnlleT rronyqHTb xopoIIIee 

rrpocTpaHCTBeHHoe paapeIIIeHue, a Hanuque MaI'HHTHoro rronn naeT B03MO)K

HOCTh orrpenennTb HMrrynhC H aapnn qacTHU. CuHHTHnnSIUHOHHhie cqeTqHKH 

o6ecrrequBaIOT Bh!COKHe BpeMeHHhle CBOHCTBa CHCTeMhI. To o6CTOSITe11hCTBO, 

qTo KaMepa cnenaHa uunuHnpuqecKoii, rroaBonneT Ha6n10naTb rrpouecchI pac~ 

rrana, rrpoucxonnmue B MHmeHH B TenecHoM yrne 5-6 cTepanuaa. 

YcTaHOBKa paccquTaHa Ha uccnenoBaaue pacrranoB, uMe10mux BeponT

HocTb 10-8-10-9 OT 06h1qHoro pacrrana •. 

2. KoHCTPYKUHil KaMephl 

KaMepa rrpencTaBnneT co6oil Ha6op KOHUeHTpuqecKHX UHnHHJlPOB H3 

anIOMHHHSI TOnlllHHOH 0,05 MM C aaaopoM Me)Kny HHMH 5 MM. llunHHilpb! H3-
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roTOBnSUOTCSI nyTeM CBepTbIBaHJISI amoMIIHUeBOll cponbrll. Bcero B KaMepe 

UMeeTCSI 18 pa60tJIIX 3a3opoB. liIInIIHllpbI ueHTpnpy!OTCSI OTHOCIITenbHO llPYI' 

llPYI'a C nOMOIUh!O KOneu II3 nneKCUI'naca, nnsi yMeHhllleHIISI Bepo.HTHOCTU npo-

6oSI no noBepXHOCTU nneKCIII'naca npn:MeHSIIOTCSI llOilOnHIITenhHb!e uaonupy!O

IUHe KOnhUa Tonrun:Hoii: 0,75 MM, 3neMeHTbI c6opKU .KaMepbI npn:BelleHbl Ha 

p!IC. 2. B M9CTaX CTbIKOB cpOnbI'll B aasope Me)KJly unnIIHllP8MU BllOnb 06pa

ay10rueii: BCTaBneHbI naonupy10rune nnaHKU, IIMeIOrune cpopMy, noKa3aHHylO Ha 

pile. 2. Hapy)KHbill ll BHyTpeHHUll UIInUHllpbI, 06paay10rune 3aMKHyTbill o6'beM 

KaMepbI, BbITO'leHbI U:3 llIOpanSI, Hapy)KHb!ll UIInIIHllp IIMeeT BHenrnnfi llIIaMeTp 

390 MM, TOnIUIIHY CTeHKU 4 MM u BbICOTy 325 MM, BHyTpeHHUll unmrnllp UMe

eT llllaMeTp 135 MM, Tomnn:Hy CTeHKII 0,2_5 MM ll BbICOTy TaKme 325 MM, 

O6'beM, 3aKnIOtteHHblll Me)KJlY 9TIIMU UIInHHllpaMn ynnoTHSieTCSI C IlOMOlllhlO 

Kpb!ll!eK, CllenaHHbIX II3 nneKcnrnaca. nn.11 ynnoTH9HUSI IICnonh30BaHa BaKyyM

HaSI pe3HHa, BCTaBneHHaSI B BbITO'IKH, UMeIOIUIIeCSI B Kpblll!KaX, OllHa II3 Kpb!

llleK, JlnSI Yll06CTBa Ha3bIBaeMaSI llanbllle Hll)Kfjeii:, cnymn:T llnSI KpenneHUSI 

BCeX UHnHHllpOB, IlOllBOJla II OTBOlla I'a3a, BBOlla IIMnynhCHOI'O nIIT8HUSI Ka

MepbI, 

CKB03b HII)KHlOIO KpbIIIIKY Bb!BOllSITC.H ttepe3 ynnoTHSIIOIUYIO CHCTeMy CBe

TOBOllbI OT CUUHTIInnSITOpOB, IlOMeIUeHHbIX BHYTPII KaMepb!. Ha HUmHeii: me 

KpbIIIIKe ycTaHOBneHa annapaTypa ll nsi KpenneHHSI CUIIHTIInnsiTopoB, pacnono

meHHbIX CHapy)K!I BOKPYI' KaMepbI, ll BCeX CBeTOBO/lOB • BepXH.HSI Kpb!ll!Ka Ka

Mepb! npellCTaBnsieT co6oii: nuHay cneuHanhHOii: cpopMbr, ttepea KOTopy10 npo

IICXOllIIT cpOTOI'pacpupoBaHIIe' 06'beMa KaMepb!, 

KaK yme ynOMIIHanoch, BHyTpII II CHapy)KII KaMepb! noMeIUeHbl CUUHTUn

nSITOpbI, KOTOpb!e cnymaT JlnSI ynpaBneHUSI ee pa6oToii:. nnsi Toro, 'IT06bI 

MO)KHO 6bmo peI'IICTpIIpOBaTh y -KBaHTbl, B03HUK8lOIUUe npII uccnellOBaHUII 

paann:tJHbIX npoueccoB, BHYTPh KaMepbI noMeIUeHbI CBIIHUOBble KOHBepTOpbl, 

BenII'IHHa KOHBepTopa MO)KeT MeHSIThC.H B 38BIICIIMOCTU OT KOHKpeTHbIX•' Tpe-

6oBaHHll 9KCnepHMeHTa. TTpH Heo6XOllUMOCTU B KaMepe MO)KHO ycTaHaBnHB8Th, 

llBa KOHBepTopa. Pacnono)KeHue pa6ott!IX 3a3opoB B KaMepe, CUIIHTHnnSITOpOB 

II KOHBepTopoB BHllHO Ha puc. 3, 

B KattecTBe pa6otteI'o raaa HcnonhayeTCSI HeoH, Pa6ottee llaBneHne 

1 aTM, Heo6XOllHMaSI JlnSI 9cpcpeKTIIBHOii: pa60TbI KaMepbI 'IIICTOTa HeOHa IlOll

llepmn:BaeTCSI nyTeM HenpepbIBHOll unpKynSIUIIH I'aaa ttepe3 38MKHYTYIO CHC-
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TeMy O'IHCTKII, ra·a npoI'OH.HeTCSI C IlOMOIUhlO cneunanbHOI'O BH6paunoHHOro 

Hacoca npOII3BOllUTenbHOCThlO "'6 n/MnH. OttIICTKa I'a3a npOH3BOllIITC.H B no

BYIIIKe, aanonHeHHOfi aKTIIBHpOB8HHbIM yI'neM II OXll8)KJl89MOfi )K!IJlKIIM 830TOM, 

KaK IIOKa3an OIIbIT, Jl8)K9 npH HaTeKaHIIH B KaMepy B031lyXa npn llnIITenb

HOM nepepbIBe B pa6oTe KaMepbI CHCTeMa O'IIICTKII o6ecnettHBaeT Heo6XOllH

MYIO 'IHCTOTY pa6otteI'O I'a3a, 

· KaMepa noMerueHa B none MaI'HHTa-conenoHlla BenwmHofi 9000 raycc, 

3. OIITli'I9CK85I CHCTeMa KaMepbl 

CxeMa OnTUKII KaMepbl IIOKa3aHa Ha PIIC, 4, ilns:r Toro, 'IT06bI MO)KHO 

6bmo BHll9Tb rny60KII9 ll ysKne aasopbl Ha BCIO rny6n:Hy KaMepbI, ee cpOTO-

rpacp1Ipo1;aH1Ie npOII3BOlllITCSI B napannenbHblX ny'IaX, KOTOpbie 3aTeM OTKno-

. HSIIOTCSI nn:H30ll ( 3). OTKnOHeHHbie nIIH30ll ny'IU nonallaIOT B o6'heKTUB (2) 

ri np~eKTUpyIOTCSI Ha nneHKy ( 1 ) • <PoKyCHOe paCCTOSIHUe nIIH3bI, C uem,10 

YM9Hblll9HII.H ra6ap1ITOB Bcefi ycTaHOBKII, BbI6paHO cpaBHHTenbHO He6onbll!IIM -

72 CM, TaKOe cpoKycHoe paCCTOSIHHe npu lllIBMeTpe nHH3bl 390 MM 38CT8BHnO 

OTKa3aTbC.H OT o6bI'IHOll ccpepH'leCKOil cpopMbl nIIH3bI, TonbKO ueHTpanbHaSI ee 

'IaCTb HMeeT ccpepH'IeCKYIO noBepXHOCTb. TTep1Icpep1IttecKa.11 noBepXHOCTb nIIH-

3bI o6pa30BaHa BparueHH9M BOKpyr ee OCH KpIIBOll, COCTaBneHHOll H3 OTpes

KOB OKpy)KHOCTeii: pa3nHtJHOI'O pallHyca , npH'leM UeHTpbl 9TUX OKPY)KHOCTeii: 

CMeIUeHbl OTHOCHTenbHO OCH nnH3bi, 

KoopllHHaTbI no I'ny6HHe KaMepbI z -KOOPllUHaThl) nony'IaIOTCSI C 

noMOlllblO cneuIIanbHOI'O npU3M8TII'l9CKOI'O ycTpOfiCTBa, paHee He npHMeHSIB

llleI'OCSI B M9TOllHKe IICKpOBb!X KaMep. TpallUUIIOHHbill cnoco6 nony'IeHUSI z -

KOOPllHHa Tb! B UHnHHllPII'IeCKOll KaMepe / 1,21 3aKnIO'IaeTCSI B TOM ( PIIC, 5)' 

'ITO 3a fI!I)KH9ll KPbIIIIKOll ( 5) KaMepbl noMeruaeTCSI HaKnOHHOe 3epKano (7)' 

KoTopoe naeT Ha nneHKe BTopoe, norronHIITenbHoe nso6pa)KeHne IICKpbI, TTpn 
' 

9TOM pacCTO.HHHe BTOporo H306pa)K9HHSI OT OCHOBHOI'O 

HO paCCTOSIHMIO IICKpbl OT aepKana ( d "' AB tg 2 a ) 

(d) nponopUHOHanb-. 

3ToT cnoco6 o6nana-

eT pSillOM iienocTaTKOB, KOTOpbie nenaIOT HeB03M0)KHbIM ero npIIMeHeHIIe B 

onUCbIBaeMOM K0!J:KpeTHOM cny'Iae, a IIMeHHO: 
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a) Tpe6yeTC5I oqeHb BbICOKaSI ToqHOCTb IOCTllpOBKII sepKan (HeToqHOCTb 

B orrpeneneHHII z - KoopnHHaThI /1 z "'2 /1 a) ; 

6) HII)KH5I5I KpbIIIIKa non)KHa o6nanaTh Bb!COKIIMII OIIT!IqecKllMII CBOllCTBa

MII, TaK KaK qepes Hee nBa)KnbI IIpOXOllIIT ll306pa)KeHHe (K sepKany lI OT He

ro); 

B) Hannqne sepKan II CIICTel\lbl IIX IOCTIIPOBKII rrpaKT11qeCKII nenaeT He

B03MO)KHblM BbIBOll CBeToBonoB qepes Hll)KHIOIO Kpb!IIIKY' ycTaHOBKY Heo6xo

nnMOll ap¥aTypbI, TO'IHO TaK )Ke CTaHOBIITC5I HeB03MO)KH0 rronaTb BblCOKOBOnbT

Hblll IIMIIynhc Ha aneKTPOllbl KaMepbl; 

r) Bno6aBOK KO BCeMy Cirn3aHHOMy rny6nHa IIpOCTpaHCTBa, KOTOpoe 

no·n)KHO pe3KO nso6pa)KaTbC5I Ha CHIIMKe, paBHa llBOllHOll rny6nHe KaMepbI. 

ABTopaMH 6b111 ncrronbSOBaH npyroii rrpnHunrr orrpeneneHHSI z -Koopnn

HaTbI, CynIHOCTb ero 5ICHa 113 puc. 4, ITon BepXHell Kpb!IIIKOll B 3a3ope KaMe

pbl ycTaHaBmmaeTC5I IIpll3Ma ( 5). Tomunna 9TOll IIpH3Mbl paBHa rrpnMepHO 

rronoBnHe BennquHhl 3a3opa. TaKHM o6pa3oM, rronoBnHa n;o6pa)KeHHH HCKpb! 

rrpoxonnT IIp5IMO Ha 061,eKTIIB, a npyraSI IIO/lOBl!HB IIOIID}.laer B 061,eKTIIB, rrpor1-

nSI npennapnTenhHO qepes npn3My. Ha nneHKe no~rn:rneTCH J.lBa n3o6pa)Kel!uH, 

paCCT05IH!Ie Me)Kny KOTOpb!MII d rrporropunoHBllbl!O paCCT05IHilIO OT IlCKpb! 

no npn3MbI ( d "' A B ~ AO • tg (3 E cnu npnsMa. c}.lenaHa 113 nemecT-

Ba c Koacpcpnu11eHTOM rrpenoMnemrn n "'1,5 , To (3 "' a / 2 • vi B 9 TOM 

cnyqae HeToqHoCTb /1 z "'1/211 a • TaKHM o6pa30M, Hll)KHH5I Kpb!IIIKB nonHOCTbIO 

OCB060)KnaeTC5I OT KaKllX-nu6o neTaneii, CB5I3BHHbIX C cpOTOI'pacpnponamreM. 

ITpn 9TOM rpe6onamrn K TQql-JOCTll BhUI0/1HeHil5I yrna .a npll3Mbl B •reTLipe 

pa3a MeHhIIle, qeM K TOqHoCTH IOCTHpOBKII yrna a HaKnOHa sepKana. HcHo, 

qTo rny61rna npocTpal!CTBa, KOTopoe non)KHO pe3KO H306pa)KBTbC5I Ha CHIIMKe, 

e cnyqae ncrronL3?BaHnn rrptt3M paeHa rny6nHe KaMepb!, 

Bcero B ycTaHOBKe nocTanneHo oKono 500 rrpu3MoqeK n3 rrneKcurnaca. 

ITpnqeM CHaqana 6wno II3I'OTOBneHO HeCKOnhKO nnnHHb!X Ilpll3M, KOTOpue 6w

m1 sareM paspesaHbI Ha •mcTu TonmHnoii rrp1I6nnsnrenbHO 2 MM. Yron a 

Ilp1!3Mhl BhI6paH paBHhIM 15°. 

<Pororpacp!IpOBaHlle Kafy!epbl rrpOH3BOll!ITC5I C ITOMOmhIO cpOTOKaMepbl P<PK-5 

Ha 35-MnnnnMeTpOBYIO rrneHKY qyeCTB11TenbHOCTbIO 1000 en.rOCT. 0THOCII

TenhHOe OTBepCT!Ie 1: 11. Ko9cpcplIU!IeHT nnneiiHOI'O yMeHbIIleHII5I rrpu rrpoeKTil

poBaHHH Ha rrneHKY 1 :20. Cal\! arrrrapaT ycTaHOB/leH rreprreH.[{IIKynSipHO OCH 
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KaMepbI. 0TKnOH0HIIe H306pa)K0HII5I npOil3BOlll!TC5I C IlOMOmhIO 3epKana Ton-

mHHOll 1 MM. TaKaSI CIICTeMa Il03BonneT CB06onHo BBOnHTb nyqoK qaCTilll B 

KBMepy co CTOpOHbl nHH3bl. 

4. EnoK IIMIIynbCHOI'O IIIITBHIHI K8M8pb! 

Co6CTBeHHa5I eMKOCTb Ullnl!HllPIIqecKOll IICKpOBOll KaMepbI, KOHCTpyKTIIB

Hbie naHHhie KOTOpoii Ilpl!BeneHbl BhIIIle, COCTaenSieT nenuquHy CBhIIIle 8000 rrcp, 

rrosToMy nnn 9cpcpeKTHBHOH pa6oTbI KaMepbI BhicoKononhTHhIH reHepaTop non

)KeH B Harpy3Ke 3a BpeMSI 10-8 ceK pa3BIITb TOK ,,,5000 aMrrep. 

TaKOll. TOK MO)KeT o6ecrreql!BaTbC5I cxeMOll reHeparopa Ha pa3p5I.[{HlI

KaX 13 ,41 • B uengx IIOBbIIIleHil5I 9cpcpeKTilBHOCTH KaMepb! IIPH onHoBpeMeHHOll 

perncTpaunn HeCKOnhKilX qacTHU Il ynyqIIleHH5I onHoponHOCTil cneqeHll5I pa3p5I

non ITl!TaHne KaMepbl ocymecr1;1neHO OT II5ITH pa3pMHHKOB THIIa B11P-5. 

YMeHbIIleHHe saBIICHMOCTH pa60Thl OTnenbHblX IlCKpOBb!X rrpoMe)KyTKOB 

npyr OT npyra 06ecrreq1InaeTCH Ka6enhHoii cncTeMoii rronaqn rrnTaHHSI oT pa3-

pSinHnKa K Ka)KnOMY IIpOM0)KYTKy. OrnenhHbie rrpoMe)KyTKil IlM0IOT eMKOCTh 

OT 530 no 1400 rrcp. 

OnuHaKOBbie rrapaMeTpbl BblCOKOBOnhTHOI'O IlMITynhCa Ha Ka)KnOM rrpoMe

)KYTKe o6ecrrequnaIOTC5I rron6opoM COOTB0TCTBYIOlllllX pa3p5I.[{HbIX eMKOCTell Il 

HarpysoqHLIX corrpornBneHnii. 

ITapaMeTpbl BbICOKOBOnbTHOI'O IlMIIynhca Ha Bxone KaMepbl cnenyromne: 

rrepenHilll cppOHT HMIIynhCa ,,.30 HCeK, Bp0M5I crrana "'150 HCeK, sanep)KKa 

OTHOCHTenbHO BXOna cxeMbl 3arrycKa .,,50 HCeK, aMrrnnTyna HaIIp5I)KeHil5I ,,,4 KB. 

5. TeneBll31IOHH8H CllCTeMa KOHTponsr pa60Thl KaMephl 

KoHTpOnh pa6oTbl KaMepb! ocymecTBnSieTC5I C IIOMomhIO TeneBH3IlOHHOll 

ycTaHOBKll TllITB ITTY-2M. BneneHHe KOHTpong naeT B03MO)KHOCTb 6bICTpo ?PO

BepllTb I'OTOBHOCTb ycTaHOBKll B uenoM K pa6oTe Il IT03BOnHeT BeCTil KaqecT

BeHHYIO oueHKY perncTpupyeMhIX rrpoueccon B xone 9KCIT03HUHII Ha· ycKopuTene, 

B 3anoncKOM BapnaHTe ycTaHOBKa TITY-2M He rrpncrroco6neHa K rrepe

naqe Il306pa)KeHil5I paspnnoB IICKpOBOll KaMepbI, TBK KaK IlMeeT HenocTaroq-
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Hoe nnSI rronytJeHUSI KOHTpaCTHOf'O uso5pameHUSI KpaTKOBpeMeHHOf'O pa3pSina 

.( ,., 10-7 ceK) OTHOllleHue CHf'Han-111yM H Manhlll K03<p<pmmeHT ycuneHHSI npen

BapuTenhHOf'O ycunuTenSI c Tpy5KH fll1-23. ilo5aBO'IHblil rrpenBapuTenbHblll 

ycunuTenh Ha ilBYX TpaH3HCTopax IT416 E C qiopMHPOBaHUeM curHana o5pa

IUeHHhIM TYHHenhHhIM nuonoM nonHHMaeT ycuneHue B 20 pas u ynyqrnaeT oT

Ho111eHue CHf'Han-111yM. Bo3MOMHOCTb caMOB035yx,neHHSI 5bma ycTpaHeHa cyme

HH0M rronochI rrporrycKaHHSI rrpenBapuTenhHoro ycunuTenSI. ilnSI ycTpaHeHUSI 

BnHSIHHSI paccemrnoro MarmrTHOf'O rronSI Maf'HUTa rrpueMHaSI Tpy5Ka fll1-23 

BMeCTe C OTKnOHSIIOIUeiI H ¢0Kycupy10IUe11 CUCTeMOH 3aIUUIUeHa Maf'HIITHbIM 

3KpaHOM. l1so5pameHue Ha MUllleHb Tpy5KH rronaeTCSI C IIOMOIUbIO rronyrrpos

pa•rnoro sepKana, ycTaHOBneHHoro rrepen o5'beKTIIBOM qioTOKaMepbI P<PK-5 •. 

6. Cuunrunnsruuoeehie ctJeT'IHKH u ocuunnorpacp 

KaMepa yrrpaBnSieTCH C IIOMOillblO CUHHTunnHUl!OH!IblX CtJeT'IIIKOB. Bcero 

B ycTaHOBKe ucrronbsyeTCH 25 cmIHTHnnHTOpOB H 19 <pOTOYMHOMHTene11 (pnc.3). 

ilBeHanua Tb CUIIHTIWnSITOpOB pacrronomeHbl BHYTPII KaMephI. p a3Mep Kax,noro 

"BHyrpeHnero" CUHHTUnnHTOpa 270 x 7 4 x 5 MM. 8ru CUIIHTIInnHTOpbl IIpHKneeHbl 

K rrnOCKIIM CB0TOBonaM 3IIOKCIIllHOll CMonon. ITnoCKHe CBeTOBOAhl Bb!BOA51T

CSI qepe3 pe3HHOBbJe yrrnOTHeHUSI_ II co61Ipa10TCSI no ABa ~a OAIIH CBeTOBon. 

Cuapy)Kll BOKpyr KaMepb! pacrronO)Ke!Ibl 8 CUllHTllJIJI51TOpOB pa3MepoM 

270 x 170 x 10 MM K8MAblll. BHyTpll KaMepb! IIOMemaeTCH MlllllOHb, KOTOpaSI 

B HaCTOHIIlee BpeMSI c.nenaHa U3 CUIIHT1Innupy10men rrnaCTMaCCbl • !1 MIIynbCbl 

OT Mlllllelm TaKMe IIOCTyIIaIOT Ha (pOTOYMHOMUTenb. BoKpyr Mlllll0HH pacnona

raIOTCSI eme Tpll CUIIHTIInnHTOpa TOnIIIIIHOll 3 MM, 06pasy10mue UHnUHAp .nua

MeTpOM 128 MM u BbICOTOll 210 MM. IToCKOnhKY (pOTOYMIIOMUTenu ne MOf'yT 

pa6oTaTb B Maf'IIIITHOM none, OHH OTHeceHbl Ha paccTOSIHHe 30 CM OT Maf'Hll

Ta. CBeTOBbJe IIMIIynbCbl K <P8Y IIOABOASITC51 C II0¥0IUbIO UJWIIHilPll'leCKllX 

CBeTOBOllOB nnHHOH 60 CM, He C'IUTaSI "o6bI'IHOf'O" CBeTOBona nnSI c5opa cne

Ta C rrnOCKOf'O CUIIHTUnnHTOpa Ha KpyrnhIH CBeTOBon. Ha BCeX CBeTOBO)laX 

ycTaHOBneHhl CBeTOBhie IICTO'IHIIKII 151 ' KOTOpb!e ~wryT BKnIO'JaTbCH B mo6oiI 

KOM6uHauun. TeM CaMbIM ocymecTBnSieTCSI KOHTpOnb pa5oTbl aneKTpomrnu. 
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11MrrynbCbl OT <pOTOyMHOMIITeneiI IIOCTyIIaIOT Ha cxeMbl 5hICTpoiI aneKTpo

HUKH 16 , 7 /. KoHKpeTHaSI 5noK-CXeMa aneKTpOHIIKH, ecTeCTBeHHO, 3aBHCHT OT 

sana'IH. IT OMHMO 5bICTpbIX cxeM, HMIIynbChl OT <P8Y IIOCTyrraIOT TaKme Ha 
~ ~ ,h /8/ 3 ,h CKopocTHOH IISITunytJeBon ocuunnorpa~ • arrycKaeTCSI ocuunnorpa~ onHo-

BpeMeHHO c sarrycKoM KaMephI. 8KpaH oc,uunnorpaqia qioTorpaqinpyeTCSI c rro

MOIIIhIO qJOTOKaMepbl P<PK-5. PerIICTpaUHSI IIMIIynbCOB OT <P8Y Ha ocunnnorpa

qie II03BOJISieT IIpOBOillITb BpeMeHHOH aHamrs C BbICOKIIM pa3pernenueM 

(0,5 HCeK)' a T8K)K0 ocymecTBJISITb aMIIJIHTynubIH aHaJill3 cnruanoB. 

7. CucTeMa perucrpauuu u HHDHKauuu 

.ITocKonhKY KaMepa 11 pa3BepTKa ocunnnorpaqia MoryT cpa6aThIBaTb sHa

'IUTenbHO tJaIIIe, tJeM perncTpupyIOIIIlle <pOTOKaMepbI, curuan C BbIXOAa cxeMbl 

yrrpannemrn rrpenBapuTenhHO rrocTyrraeT na cxeMy c 6onhlllllM MepTBhIM Bpe

MeHeM, perynIIpyeMbIM B COOTBeTCTBllll C BpeMel!HbIMII JlaHHblMU KllHOarrrrapa

TOB. ilnH uunnKaUIIII HOMepa Kanpa ucrronh3yeTCSI rronynpoBOllHIIKOBblll JleKan

Hblll 5-pa3pSI/lHblll C'JeT'IIIK. B uenHX UH/lUKauuu 3TOf'O cqeT'IUKa IIOCTaBneHhl 

norronHUTenhHbie ycunuTenu MOIIIHOCTJI, C TeM 'IT05bi MOMIIO 6uno OllHOBpe

~1en110 samuraTb Tpu lIHllllKaTopHbie naMIIhI. 8n1 HHllIIKaTopHbie naMIIbI, pac

rronomeHHhie OC05b!M o5pa30M, YA06Hl,IM KaK )lJISI '!TeHllSI 'IUCna, TaK ll .nnSI 

aBTOM8TU'leCKOll perncTpaunn, ¢oTorpaqiupyIOTCSI o50IIMII KlrnoarrrrapaTaMll. 

CucTeMa sarrucn - ilBOl!'IHO-.neCSITU'!HaSI. 

8. XapaKTepUCTHKH KaMepbi 

TotJHOCTb n0Kan1Isaum1 TpeKa B KaMepe 61,ma rrpoBepena rrpu perncTpa

uuu KOCMII'leCKlIX tJaCTUU. 0Ha OKasanacb paBHOH 0,4-0,5 MM B rrnoCKOCTll 

<poTorpaqiuponaHUSI. TotJHOCTb ll3MepeHIISI z -KoopnnHaTbl COCTaB,rna ,,.5 MM. 

Oco61,1iI lfHTepec npe)lCTaBnSino uccne)lOBaHUe CMellleHHH pa3pSIJla B CKpeIIIel!HhIX 

9JieKTp!I'10CKOM II :--taf'HIITHOM rronHX. TaKoe uccne)lOB8HIIe 6uno rrpoBeneHO 

.. 6 191 0 -aBTOpaMH )lal!HOH pa OTbl • Kasanocb, 'ITO paHee IlpUHUMaBlllaSICSI B pSI-

)le pa6oT /lO-lS/ m111eiIHaSI 3aBHCHMOCTb CMemeHIISI OT Maf'HllTHOro rronSI 

crrpaBennuna mrlllh nnH rronen ,,,2000 raycc. 

., 
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ABTOpbl IIOK83anu, 'ITO MO)KHO C ManhIMII rrorpell!HOCTSIMII BOCCT8HOBIITb 

rrono)KeH!Ie TpeKa MOHII3YIOIUeii 'I8CTIIU:hl, Eonee Toro, Han!I'I!Ie KOHTpOn!Ipye

Moro CMeIUeHMSI pa3pSI.Qa .ctaeT B03MO)KHOCTb IIO K8)K.({OMY qlllKCIIpyeMOMY Ka.ct

py ou:eHUTb OTHOCUTenbHOe BpeMSI co6hITllll ll IIOBb!CllTb pa3pell!aIOlUYIO crro

co6HOCTb HCKpOBOll KaMepbl IIO BpeMeHM, Tip!I s-enM'IIIHe O'IHIU8IOIUero rronsi 

/ 40 BICM B MarHMTHOM none 8000 re MO)KHO OTnM'I8Tb co6b!TIISI, pa3.cteneHHbie 

'BpeMeHeM 60 HCeK ( CMemean:e 38 0,4 MKCeK 2 0 "' 0,5 MM). Ba)KHO T8K)Ke 

6hinO orrpe.ctenMTb crroco6aocTb KaMepbl pern:cTpn:poBaTb HeCKOnbKO TpeKOB 

O.ctHOBpeMeHHO, 

Pe3ynbT8Tbl ll3Mepean:ii, rrpoBe.cteHHhlX Ha TpeKaX II031ITPOHOB OT pacrra

.cta µ. + -M030HOB, rrpn:Be.cteHhl B Ta6n1Iu:e. 

q!Icno OAHOBpeMeHHO 

pern:cTp!IpyeMb!X rpeKOB 

3qiqieKTHBHOCTb OT.ctenb

Horo rrpoMe)KyTKa B % 94 

2 

80 

3 4 

60 48 

naHHb!e rrony'Ie!Ihl IIpu Han!I'Illll O'IHIUaIOIUero HaIIpSl)K0!IllSI 20 Bl.CM, KO

Topoe 6hmo Bb16pa1Io B Ka'IeCTBe pa6o'Iero, n: 3a.ctep)KKe· 3arrycKa10mero IIM

rrynbca 0,4 MKCeK • 

TaKllM o6pa30M, B KaMepe BIIOnHe Ha.cte)KIIO M0)K0T perucrpupOB8TbCSI 

ne Menee 'IeTb1pex TpeKoB. 

TipuMepbl HeKOTOpb!X co6hITIIll, 3aperucTp1:IpOB8HHbIX B KaMepe, rrpuBe

.({0Hbl na p!IC. 6 II 7. 
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Puc. 1. 06muii BU.ct ycTaHOBKH. 
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Pnc. 2. 3neMeHThI c6opxn xaMephI. I - mrn3a, 2 - pa311en11TenhHhie xonh
na, 3_ - npH3MhI, 4 - Haonu:pyrome:e Konhua, 5 - nononHHTenhHhie naonttpy10-
um:e KOllhUa, 6 - anIOMHHH8B8SI q>onhra, 7 - Hll>KHSISI KpbIUIKa, 8 - nropaneBaSI 

J:IaKnanKa, 9 - aaonHpyronure rrnaHKH. 
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cquHmt//?APl7Jo,,b6/ 

PHc. 3. ITonepe'IHhifi paapea Ka:AephI. 
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_b,,_d 

Puc, 4. CxeMa OllTHKH KaMepb!, 1 - cpoTo

rrneHKa, 2 - 061>eKTHB, 3 - nnaaa, 4 -
'Kpb!IIIKa KaMepbI, 5 - 11pH3Ma, 6 - HCKpa, ' 

L~ 

J 

--" 

5 

6'--------•-lO 

Pnc, 5, CxeMa orrpeneneansi z -Koopnnaa

TbI c llOMOl!lbIO aepKana, 1 - cpoTorrneHKa, 

2 - o6'heKTHB, 3 - nnaaa; 4 - BepXHSISI Kpb!III
Ka KaMepbI, 5 - HH1KHSISI Kpb!IIIKa KaMepbI, 
6 - HcKpa, 7 - aepKano, 

14 
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... 
• . .. :,·· 

-: • .. .. 
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P11c, 6, Pacrran µ +➔ e ++ v e. + i:: µ + y • 1 - TpeK 11oa11Tp0Ha, 2 - rrapa 
e + e - OT KOHBepCl!H y -KBaHTa B CBl!HUe, Ha cpOTOI'pacpHII nnsi HaI'nSillHOCTH 

l10Ka3aHbl KOHTypbl KaMepbI, Ml!IlleHI!_ H CBIIHUa, To"IKH "'cnBHHyToro' TpeKa, 

Heo6XOilllMhle nnsi orrpeneneHHSI z -KoopnnHaTbl, peTyIIIllpOBaHhl ( cnenaHbl 
KOHTypHblMll), 
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