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Pl3-99-20 

TipHBOL(HTC51 OilHCaHHe CHCTeMhl IIIHpOKocpopMaTHhIX L1peiicpOBhIX KaMep C pa-
6oqeii IlJIOll.laL\hIO 2,5 X 1,9 M H 1,5 X 1,5 M. lfayqeHa pa6orn KaMep LIJI.11 pa31mqHh1X 
raJOBhIX CMeCeH, npHBOL151TC51 3aBHCHMOCTH scpcpeKTHBHOCTH KaMep OT Bh!COKOrO 
Hanp51)KeHH51 Ha KaToL(ax H noTeHI..{llaJihHhIX npOBOJIOKaX, a TaK)Ke BpeMeHHhie 
cneKTph!. C IlOMOll.lhIO CHCTeMhl L1peHcpOBhIX KaMep IlOJI)"leHO npocTpaHCTBeHHOe 
pa3peIIIeHHe (J - 180 MHKpOH LIJ15l np51MhIX TpeKOB B 8-MlUIJIHMeTpOBOM L1peiicpo
BOM npoMe)KyrKe. KaMepbl pa6oTaJIH B COCTaBe TpeKOBhlX CHCTeM cneKTpOMeTpOB 
BECH fAMC Ha ycKopmene Y-70 H<l>B3, r. TipornttHo. 

Pa6oTa Bh!IlOJIHeHa B Jia6oparnpHH 51,[lepHhIX npo6JieM 0115111. 

npenp1111r Qm,e111111em1oro 1111cmryra Jutepm,,x 11ccne110BaH11ii. Jly611a, 1999 

TiepeBOLI aBTOpOB 

Javrishvili A. et al. 
The System of the Multiwire Drift Chambers 
for the Wide Aperture Spectrometers 

Pl3-99-20 

The system of wide sizes drift chambers with working dimensions 2.5 x 1.9 m 
and 1.5 x 1.5 m is discussed. The work of chambers for various gas mixtures 
is studied, the dependencies of chamber's efficiency on the high voltage 
of cathodes and potential wires, also time distributions are described. The system 
gives the space resolution cr - 180 µm for straight tracks in 8 mm drift gate. 
The chambers were included in track systems of YES and GAMS spectrometers 
at the accelerator Y-70 of !HEP of Protvino, Russia. 

The investigation has been performed at the Laboratory of Nuclear Problems, 
JINR. 
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KoHcTpyKI.:u•rn KaMep. KaMeph!, paccMaTpirnaeMh!e B ,n:aHHOH pa6oTe, JIBJUI

IOTCJI qacTJIMH :mcnep11MeHTaJihHh!X ycTaHoBoK BEC [1) 11 rAMC [2) Ha ycKop11-

TeJie Y-70 H<I>B8,r. ITporn11Ho. KoHcTpyKTHBHo o_Hll Bh!rtoJIHeHh! B ,n:Byx Bap11aH

Tax: c pa6oqe0 IlJIOII.(a,ll;blO 2, 5 x 1, 9 M (5 KaMep, c6opKa npOBO,n:HJiaCb B I1<I>B8, 

ITpoTBHHo) 11 1,5 x 1,5 M (2 KaMepb1, co6paHh! BOTT OI1RI1, ,Uy6Ha). 

BoJihIIme KaMeph! cocTOJIT 113 3-x c11rHaJibHhIX (XYW) 11 4-x KaTo,n:Hhlx nJioc

KOCTe0, co6paHHh!X B O,n:HH ra30ll30JillpOBaHHh!0 naKeT [3}. MaJihle KaMeph! llMeIOT 

B naKeTe 4 CHrHaJibHh!X (XYVW) 11 5 KaTO.n;Hh!X nJIOCKOCTeH (p11c. l). 
OT,n:eJihHaJI IlJIOCKOCTh KaMeph! npe,n:cTaBJIJieT co600 co6paHHy10 paMKY l-13 

4 MM ,n:IOpaJieBoro JlllCTa IIIllpllHOH 10 CM. ITo nepHMeTpy paMKH npHKJieeHh! 

CTeKJIOTeKCTOJillTOBbJe nJiaTh!. Ha 3TllX IlJiaTax, Ha JiaMeJIKax, npllilaHBaJillCb 

npoBOJIOKll. ToYHOCTb pacnaHKll npoBOJIOK Ha CllrHaJihHh!X IlJIOCKOCTJIX KOHTpo

JIHpoBaJiaCb C IlOMOII.(blO Bh!COKOTOYHOH JlllHeHKll ll no.n:,n:ep}f{llBaJiaCh .B cpe,n:HeM 

~30 MHKpOH. 

Illar HaMOTKll KaTO,n:Hh!X IlJIOCKOCTeH - 2 MM, HaTJI}f{eHHe - 100 r. 

{a) {CS) 

P11c. 1. a). Cxe..41,a pacno.11,o;xceHusi n.11,oc'/Cocmeu o na'/Ceme ..41,a.11,ou '/Ca..41,epbt. 

6). O61.1.(UU CX€.M,llffiU'IJ,€C'/CUU oua ..41,a.11,oil, '/Cll.M,€pbtj 1 - '/Camoai.i, 2 - CUZ'J-tll./1,blibte 

n.11,oc'/Cocmu, 3 - p€3uHoooe yn.11,omHeHue, 4 - chopa.11,eoasi pa..41,'ICa, 5 - 'ICpbtlli'ICa, 

6 - w,au6a, 7 - cneucep, 8 - cmsizuoa101.l.(asi 111,nu.11,b'ICa, 9 - .11,ao~aHoooe 0'/CH0, .10. 
- a..41,opmuJamop, 11 - ynpyzuu 3.11,€.M,€'1-tm, 12 - 6'J-t€11l,'l-tS/,S/, <fiep..41,a 

C11rHaJihHhle npoBOJIOKH X 11 Y pacnoJio}f{eHh! cooTBeTCTBeHHO ropH30HTaJibHO 

ll BepT11KaJibHO, mar HaMOTRll 16' MM. W-npoBOJIOKll B 60JibillllX KaMepax HaKJIO

HeHh! no.n: yrnoM 37° K ropH30HTaJill ll HaMOTaHhl C rnaroM 19,2 MM. B MaJih!X KaMe

pax W-11 V-nJIOCKOCTll HaKJIOHeHh! no.n: yrnaMll 14° ll 76° K rcipH30HTaJIH ll H-aMO-

TaHh! crnaroM 16 MM. HaiwoHHh!e nJiocKOCTH cJiy}f{aT ,n:JIJI ycTpaHeHllJI JieBo-~paBoH 



Heorrpe,11,eJieHHOCTU:, a B MaJThlX KaMepax ,11,0IIOJIHMTeJihHaJI '-IeTBepTaJI IIJIOCKOCTh 

6brna BBe,l],eHa C l.(eJiblO IIOBIJmemm 3cpcpeKTHBHOCTH pa6oTIJ rraKeTa. MelK,11,Y cHr

HaJibHhlMH IIpOBOJIOKaMH pacIIOJIO}l{eHIJ IIOTeHI.(HaJibHhle rrpoBOJIOKH ,11,JIR cpopMH

poBaHMH 0,11,Hopo,11,Horo 3JieKTpH'-IeCKoro IIOJIR B ,11,peil:cpoBoil: R'-Ieil:Ke. Ha pn:c.2 np11-

Be,1J,eHa KOHTypHaJI ,11,HarpaMMa 3KBl1IIOTeHI.(HaJibHIJX JIHHMil: B ,11,peficpoBoil: R'-Ieil:Ke, 

rrony'-IeHHa.ir Mo,11,eJIHpoBaHMeM c IIOMOil.{hIO nporpaMMHoro naKeTa GARFIELD, 

,11,JIR HanpRlKeHHii: UKaT=3,6 KB, UnoT=3,2 KB. 

16 ~ o <> o~o e l!>e:.::.J ---.Kil 
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Pn:c. 2. Km1myp1-1,a,1, auaepa.M.Ma ::nrnunome'/-l'l{UaA,b'/-1,blX ,1,U'/-1,UU a,1,51, aayx cocea

'/-1,UX apei1¢oabtX 51,'l{ee-x:, n0,1,y'l{e1-1,1-1,a51, .Moae,1,upoaa1-1,Ue.M, C no.Ato'll.(b10 GARFIELD. 
All u KIT - a1-1,oa1-1,aR u -x:amoa'/-lbte n,1,oc-x:ocmu, P - nome1-1,'l{ua,1,b'/-lbte npoao,1,0-x;u 

Bee CHrHaJihHIJe '11 II0TeHI.(HaJibHIJe npoBOJlOKl1 HMeIOT HaTRlKeHMe 200 r. 

Be3,ll,e 11CIIOJlh30BaJIHch rrpoBOJIOKH H3 6epHJIJIHeBoil: 6pOH3hl ,11,HaMeTpOM 100 MKM. 

PaccToRHMe B rraKeTe MelK,ll,Y IIJIOCKOCTRMH - 8 MM.· CxeMa pacnonolKeHHR 

IIJlOCKOCTe:il: B MaJio:il: KaMepe rrpHBe,ll,eHa Ha p11c. la. 

KoHcTpJKI.(HR co6paHHoro naKeTa He o6ecne'-IHBaeT coxpaHemm 3a,11,aHHoro 

HaTRlKeHMR npoBOJIOK. Tio 3TOll npH'-IHHe naKeT pa3MemaeTCR BHYTPH lKeCTKOll 

cpepMhl H paCTRrHBaeTCR C rr9MOil.{bl0 crrel.(HaJlbHIJX TRr 11 aMopTH3aTopoB, TO'-I

HOCTh paCTRlKKH KOHTpoJIHpyeTCR cnel.(HaJibHIJMH CKo6aMH. IOcTHpOBKa KaMep 

( BhlpaBHMBaHMe JIHHeMHOCTH CTOpOH H IIJIOCKOCTHOCTH naKeTa) npOH3BO,ll,HTCR C 

IIOMOil.{hlO ynpyrn:x 3JleMeHTOB (pn:c.16) H KOHTpoJIHpyeTCR pacTRHJThlMH II
0

0 CTO

poHaM rraKeTa TOHK11MH HMTRMl1. 

Pa36opHaJI KOHCTPJKI.(11R KaMephl ,11,aeT
0 

B03MOlKHOCTh npoBe,11,eHHR 6IJcTporo 

rrpocp11JiaKTH'-IeCKoro peMOHTa BO BpeMR Ha6opa 3Kcrrepn:MeHTaJlhHOrO MaTep11-

aJia. BepoRTHOCTh o6pIJBa IIpOBOJlOK COCTaBJIReT ~0,01 % 3a Bpt'!MR pa60Thl 1000 '-I. 

Y,11,aJieHMe o6opBaHHoil: HHTH MOlKHO IIpOH3BO,ll,HTh 6e3 BCKphlTHR naKeTa. 
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fepMeTl1'-IHOCTh KaMep o6ecne'-IHBaeTCR pe3HHOBhIMH yrrnoTHeHHRMl1. B pa6o

'-IeM COCTORHMH Te'-Ib ra3a 113 naJ{eTa COCTaBJIJIJla l-,-2% 061,eMa B qac. TaK KaK 

MaJIIJe KaMephl 6hIJIH c,11,enaHIJ II03,ll,Hee 60JihIIIl1X, B HHX ,11,06aBJieHIJ HeKOTOph!e 

TeXHH'-IeCKHe ycoBepIIIeHCTBOBaHHR. HanpHMep, B MaJII,IX KaMepax pe3HHOBble 

ynJIOTHHTeJil1 npoJIO}l{eHbl B na3ax ,11,IOpaJieBoil: paMhl, '-ITO YJIY'-IIIIl1Jl0 Ka'-IeCTBO 

rep1!eTl13aQHHj Ha cn:rHaJibHhIX IIJlaTaX JlaMeJil1 ,11,JIR pacnaHKl1 CHrHaJibHhlX H no

TeHI.(HaJibHhlX npoBOJIOK pa3,ll,Bl1HYTIJ H y,11,aJieHIJ ,11,pyr OT .n;pyra - 3TO yMeHbIIIHJlO 

BepoRTHOCTh npo6oeB Me}K,ll,J HHMH (P.11c.3); B W- 11 V-cHrHaJihHhlX IIJIOCKOCTRX 

yMeHbIIIeH yroJI HaKJIOHa npoBOJIOK, '-ITO YJIY'-IIIIaeT pa3peIIIeHHe JleBo-rrpaBoii He

onpe,11,eJieHHOCTH. 

1iil'il'if111 Q 20MM 
LLJ 
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PHc. 3: Pacno,1,o:J1Ce1-1,ue ,1,a.M,e,1,ei1 1-1,a n,1,ame cue1-1,a,1,bHoil 1uoc1wcmu a 60,1,bw.oil 

(a) U .Ata,1,0U (6) -x;a.Mepax. P-u S - /4UMMU a,1,51, nome'/-l'l{Ull/4bHblX U CUZHU,1,bHbtX 

npoao,1,0-x; coomaemcmaeHHO 

. fa30Bhlil: IIJJlhT II03BOJIReT npHrOTOBHTh pa60'-IJIO CMeCb 113 pa3HhlX COCTaBJIR

IOil.{HX Henocpe,11,CTBeHHO BO BpeMR pa6oTIJ. Tiaphl raCRil.{11X ,11,06aBOK noJiy'-IaIOTCR 

TaKme ITO XO,IJ,Y pa6oTIJ KaMep MeT0,11,0M 6ap6HTJpaJKa 113 COOTBeTCTBJIOil.{11X lKH,11,

KOCTeH. Tip11 pa6oTe KaMephl HaX0,11,RTCR IIO,ll, HenpephIBHIJM npo,IJ,YBOM. CHcTeMoil: 

OTB0,11,a OTpa6oTaHHhlil: ra3 BhlB0,11,HTCR B aTMOCcpepy. Pacxo,11, ra3a 3aBl1C11T OT 

3arpy3KH H KOJie6JieTCR OT 5% ,11,0 25% 061,eMa KaMepI,I B '-lac. 

BhICOKOBOJlhTHOe IIHTaHMe KaMep ocymeCTBJIReTCR MHoroKaHaJibHhlM HCTO'-IHH

K0M IIHTaHMR cpHpMhl CAEN, II03BOJIRIOW.HM aeT0MaT11'-IecK11 noHMmaTh HanpRlKe

HHe B CJIJ'-Iae npeBIJIIIeHHR 3apaHee 3a,ll,aHHoil: TOKOBOil: rpaHHUIJ. YnpaBJieHMe 

11CTO'-IHMKOM IIHTaHMR ocymecTBJIReTCR C OT,11,eJibHOro TepM11HaJia. MaKCl1MaJibHhlll 

cpe,11,HMii TOK B 0,11,HOil: KaMepe BO BpeMR c6poca yCKop11TeJIR (~ 10
6 

'-IaCT./c) co

CTaBJIReT 2-,-3 MA. 

KaMepu pa6oTaIOT B C<!MOracRil.{eM cTpHMepHOM (CfC) pem11Me. 8rnT pelKl1M 

6blJI xopoIIIO 113J'-IeH HeCKOJlhKO JieT Ha3a,ll, [4]. Ha aproH-MeTaH-MeTHJiaJieBOH 

(AMM) ra3oBoi1 cMecH (Ar:CH4:(OCH3)2CH2 B cooTHoIIIeH11H 50%:33%:17%) 
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6h1Jrn nonyqeHI,I rn:rHaJil,J Bemi:q1rnoii 1-2 MA 0 .l{JI0TeJibHOCTb!O ~80 HC C cppoH

TOM ~15 RC. IlJiaTO Bb!COl{Oll (97-100%) 3<p<peKT0BHOCT0 ,l{OCTHraeTCR np0 Ha

npRmeHHHX Ha l{aTO.l{HldX 0 IlOTeHII,ItaJibHblX npoBOJIOKax B o6JiaCT0 3,4+3,9 RB. 

p 
K * 
DID 

.QK 

TAC 

cc fl3 KAMAI< 

P0c. 4: Cxe.ua ucm,tmamMbl--t0ZO cme1--taa. J(K - apeu<.fioeaR mecm-1.a.uepa, 

I'JI - za30Bbti1 ny.11,1,m, CL( - c't(u1--tmu.11,.11,R't(U01--t1--tbte C'lem'lunu, IIK - no.um,w

mep IBM PC, cc - cxe.ua coenaae1--tUR, YJ( - npeaycu.11,umMb, BB - ucmo'll--tU'li: 

BbtC0'li:080./1,bffil--t0Z0 numal--tUR mecm-na.uepbt U C't(Ui-tmu.11,.11,!l,'t(UOl--tl--tbtX C'lem'lU

'li:08, T - mep.uu1--ta.11, ynpae.11,e1--tuR BB, fJ - {J-ucmo'l1--tun; K - 1,;0.11,.11,u.uamop, J/3 

- ./1,Ul--tUR 3aaep:JIC1i:U 

Per11cTp11py10~a.JI 3JieKTpoHHKa. BhlcoRttil: ypoBeHb BhlXO.l{Horo cttrHaJia 

B pemttMe CfC cym;ecTBeHHO ynpom;aeT aHaJIOrOBJIO qacTb per0CTpttpy10rn;efi 

3JieRTpOH0R0 0 Il03BOJIHeT o6xo.l{0TbCH 6e3 npe.l{BapttTeJibHhlX yc0n0TeJieii. Bb!

XO.l{Hoii CttrHaJI Henocpe.l{CTBeHHO IlO,l{aeTcH Ha BXO,l{ yc0mi:TeJIH-,l{0CRpttM0RaTopa 

(Y )]:) c BhlCOKHM noporoM ( ~ 70 + 100 MKA), qTo no3BOJIHeT no.l{aBJIHTb Bee IIIJMhl 

BO BXO.l{HOll Qell0 yc0mi:TeJIH. 

Y.D: ,l{JIH 6oJiblll0X RaMep 1rnroTOBJieHld Ha 6a3e O.l{HORaHaJibHOro 6blCTporo l{OM

napaTOpa K597CA1. BhlXOAHbJe napa<pa3Hlde CHrHaJibI ECL·ypoBHH qepe3 100-

MeTpOBhle JI0R00 3a.l{epm1<0 nocTynaIOT Ha BXO,l{ 16-KaHaJibHbIX BpeMHI.(ll:<ppoBb!X 

npeo6pa3oBaTeneii (TDC) B CTaH.l{apTe Ml1CC (pa3pa6oTRa l1<I>B8, r. IlpoT

BHRo) c 4•Hc TaRTOBhlM reHepaTOpoM (1] . .LJ:HRaM0qecK0ii Mana30H TDC cocTa-

BJIHeT 256 HC ( 6 60T). ' 

U0cppoBM HR<popMal.(ll:H c TDC qepe3 cnel.(0ami:30poBaHHhle KOHTponnephl 

BeTB0 C~TbIBaeTCH B 6bICTpy10 6ycpepHyIO naMHTb 0 Mem,l{y c6pocaM0 yCKop0TeJIH 

3all0CbIBaeTCH Ha MarHHTHldll HocttTeJib ynpaBJIHJOm;eii 8BM. 

Y.LJ: ,l{JIH MaJil,JX RaMep 03rOTOBJieHld Ha 6a3e 4-RaHaJibHoro 6bICTporo ROM

napaTOpa llOlCAl. 8TO no3Bomi:no, Bo-nepBmt.,cymecTBeHHo yMeHbIIIHTb no

Tpe6nHeMy10 MOIUHOCTb Ha l{a}l{,l{hlll RaHaJI 0, BO-BTOphlX, yMeHblll0Tb pa3MepbI 
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P0c. 5. 3aeucu.uocmb 3<.ficfienmue1--tocmu om Bbtconozo 1--tanpR:J1Ce1--tuR a.11,R: 

l.A/1/1, URaT.=3,6 nB, U=UnoT.; 2. A/1/1, UnoT.=3,2 nB, U=URaT.i 3. AMM, 
U=UnoT.=URaT.i 4. A/1/1, U=UnoT.=URaT. 

neqaTHldX nJiaT ycttmi:TeJieii, qTo Il03BOJllfJIO pa3MeCT0Tb BX Henocpe.l{CTBeHHO Ha 

nnocRocTHX RaMephl. BhlXO.l{Hlde napacpa3Hlde cttrHaJil,J ECL·ypoBHH qepe3 80-

MeTpOBhle JIHHllli 3a.l{epmR0 nocTynaIOT Ha BXO,l{ 16-RaHaJibHldX BpeMHaHaJioroBbIX 

npeo6pa3oBaTeJieii TAC (pa3pa6oTRa KEK, RnoHHH) [5] B cTaH.l{apTe KAMAK. 

.lJ:0RaM0qecK0ii ,l{0ana30H COCTaBJIHeT 300 HC ( 8 60T). 

U0cppoBM HR<popMal.(ll:H c TAC qepe3 ROMPYIOIIJHe ROHTpoJIJiepbI c~TbIBa

eTCH B cnel.(ll:aJibHJIO 6ycpepHyIO naMHTb, r.l{e ocym;ecTBJIHeTCH npe.l{BapttTeJibHM 

"o~CTRa" 0R<p6pMal.(00, 0 B aCHRXpOHHOM pe}l{0Me nepell0CbIBaeTCH B 6b!CTPYIO 

naMHTb FIFO. Mem.l{J c6pocaM0 yCKopttTeJIH HR<popMal.(ll:H c FIFO 3all0ChlBaeTcH 

Ha MarHHTHldll HocttTeJib ynpaBJIHIOrn;ett. 8BM (6]. 

CTAPT .l{JIH Bcex TDC 0 TAC---;o6m0ii Tpttrrep ycTaHOBRH. CTOTI y Ram.l{oro 

KaHaJia-=- CttrHaJI, npHXOMIIl;Hll OT COOTBeTCTBJIOIIl;eii CttrHaJibHOll npoBOJIOK0 .l{peii

<pOBOll RaMepbI npn ee cpa6aThlBaHHH. 

B1,16op HOBOH raaoBoH CMecH. Bo3HHRIIItte B nocJie.l{HHe ro.l{hl npo6JieMhl 

co CHa6meH0eM rarnmnx ,l{06aBOR ( MeTHJiaJIH) npttBeJllf I{ Heo6XOMMOCTH B CMeHe 

ra30BOll CMeCH. C 3TOll QeJibIO 6bIJI C03,l{aH HCilb!TaTeJibHldll CTeH.l{, BRJIIOqa10m0ii B 

ce6H TeCT-RaMepy, MHHH - rMOBhlll IlJJlbT, TpttrrepHyIO C0CTeMy Ha fJ - 0CTOqff0Re 

Sr90 c perncTp0py10meii 3JieRTpoHHROll 0 3all0CbIO ,l{aHHhlx Ha 8BM (pnc.4). 

B pe3JJlbTaTe rrpoBe.l{eHHbIX pa6oT 6bIJI Hafi.l{eH .l{pyroii OilTHMaJibHldll ra3o

Bhlll cocTaB: aproH + 1rno6yTaH + H30IlpOil0JIOBhlll Cil0pT (Al1l1) B COOTHOIIIeH00 
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Ar: lsoC4H10 : C3H10H - 65%: 30%: 5%, MMe10mMil: aHanorn-qHIJe aMnJil'lTY.llHO

BpeMeHHIJe napaMeTphl Cl'lfHaJia, t{TO M npM AMM-ra30BOM cocTaBe. flpM 3TOM 

He yxy,nIIIMJil'!Cb 3arpy3ot{H!Je xapa1nepMCTl'lJ{l'l, o6JiaCTb BhlCOKOll 3<pcpeKTl'lBHOCTl'l 

OCTaJiacb HIDKe 4 KB (pMc.5). OT~~TMM, t{TO crC-pe}l{l'!M TOJibl{O Ha aproH - l'l30-

6yTaHOBOll CMeCM He Ha6JIJO,llliJICR. ,Uo6aBJieHMe napoB l'l30I1pOI1MJIOBOro CI1MpTa 

Bhl3hlBaJio nepexo,n re.iirepoBcKoro pe}l{MMa B cTpMMepHIJil:, a Tal{}l{e ,naBaJio B03-

MO}l{HOCTh ITOBhlCl'!Tb HanpR}l{eHMe, t{TO Heo6xo,nMMO ,l\JIR noJiyt{eHMR CTpMMepHoro 

pe}l{l'!Ma. TeMnepaTypa }l{l'l,llKOro l'l30I1pOITl'lJIOBOro CI1l'lpTa 6blJia ~20°C. B OTJil'l

t{l'!e OT MeTMJiaJIR, M3onpoITl'!JIOBhlil: CITl'lpT He Tpe6yeT npe,nBapMTeJibHoil: Ot{l'!CTKM 

OT BO,l\RHIJX l'l ,npyrMX npMMeceiJ: •. 
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PMc. 6. a) Bpe.Meuubte cnenmpbt pezucmpav,uu amopU'IJ,'HbtX ""acmuv, a.1tR AMM
u AJ1Jf-za300, UK3.T=3,6 nB, UnoT=3,4 nB; 6) R(t}-3a6'uCU.MOCmb a.!l5/, AMM
C.Mecu a./l5/, mex J/Ce uanpRJICeuuu, C.Moae.1tupoaauua51, C no.M0'Ulb10 GARFIELD 

· Bee 3TO IT03BOJil'lJio MCITOJib3oBaTb A:1111-cMecb B 6oJibIIIMx KaMepax Ha ny-qKe 

-qacnru: B Tet{eHMe 800 -qacoB. QymecTBeHHIJx M3MeHeHMil: B pa6oTe KaMep He 6hlJIO 

o6Hapy}l{eHo, HO Ha.no OTMeTl'!Tb, t{TO npl'l pa6oTe C A:1111-cMeCblO Ha6JI10,naJIOCb 

OTHOCMTeJibHO 6oJibIIIoe Bhl,neJieHMe M oce,naHMe yrnepo,na B 061,eMe KaMep. 9To 

npMBO,lll'IJIO B HeKOTOphlX CJIYt{aRX K B03Hl'lKHOBeHMJO KOpOHHIJX pa3pR,llOB Me}l{,l()' 

Cl'lrHaJibHIJMl'l l'l BhlCOKOBOJibTHIJMl'l npoBOJIOKa~m, t{TO Bhl3hlBaJIO n0Tep10 3cpcpeK

Tl'lBHOCTl'l B 3Tl'IX KaHaJiax. 

Ha pMc.6a npMBO,llRTCR pacnpe,neJieHMR BpeMeH ,npeil:cpa 3JieKTpOHOB OT BTO

pl'lt{HIJX -qacnru: BO BpeMR 3KcnepMMeHTa ,n;JIR AMM·M AHH-ra3oBhlX ~Meceil:. 

KaK Bl'l,llHO l'l3 pMCYHKa, CKOpOCTb ,npeil:cpa npM A:1111-cMeCM Ha 1Q+15% 60JibIIIe, 
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'!eM npM AMM. KpoMe noro, Ha,no OTMeTMTh, '!To cneKTp ,nJIR AHH 6onee 6JIM-

30K I{ M,neaJibHOMY - npRl',IOYrDJibHOMY, 'ITO o6nRCHReTCR 6onee BhlCOKOil: 3cpcpeK

Tl'lBHOCTblO perMCTpaQMl'l Ha 6oJiblIIl'lX paCCTORHl'lRX OT Cl'lrHaJibHOil: npOBOJIOKl'l M 

6oJibIIIeil: BepORTHOCTblO nornomeHMJI 3Heprttt{HhlX BTOpttt{HJ.IX cpoTOHOB. 

Ha pMc.66 noKa3aH pe3yJihTaT Mo,nenMpoBaHMR R(t)-3aBMCMMOCTM .n;nR AMM

cMern c noMOJUbJO GARFIELD. 

3aKJUff<I eHH e 

.UnR oueHKM npocTpaHCTBeHHoro pa3perneHMR npMMeHRJICJI cne,ny10mml: Me

To,n - KaMepa l'lCCJie,noBaJiaCb Ha MJOOHHOM <:pOHe, OT6MpaJIMCb C06J.JTMR, r,ne MJOOH 

3aperMcTpMpoBaJICR B naKeTe KaMephl KaK MMHMMYM B Tpex Cl'lrHaJibHhlX IlJIOCKO

CTRX. ,Uanee c n0Momb10 Koop,lll'!HaT '!acTMU B .n;Byx (HanpMMep, X M Y) nnocKo

crnx onpe,neJIRJiaCb ,lll'ICTaHUMR npOXO}l{,lleHMR MJOOHa OT 6JIM3Jle}l{ameil: CMrHaJib

HOll npoBOJIOKl'l B TpeTbeil: (W• MJil'l Y..) IlJIOCKOCTl'l. flpM 3TOM l'l3-3a JieBo-npaBoil: 

Heonpe,neJieHHOCTl'l noJiy'!aJittCb '!eThlpe ,lll'ICTaHUMM. 9TM BeJil'!t{l'!Hhl cpaBHMBa

Jll'!Cb C peaJibHO noJiy'IeHHOll ,lll'ICTaHUMeil: ,ll,JIR B3RTOll TpeTbeil: ITJIOCKOCTM, l'l Ml'l

Hl'!MaJibHaR pa3Hl'!Qa cpe,nM l'!Me10m11x '!eTblpex pe3yJibTaTOB BocnpttHMMaJiaCb KaK 

l'lCKOMaR OIIIM6irn onpe,neJieHMJI l{OOp,nMHaThl npOXO}l{,lleHMR ~IaCTl'!Uhl naKeTa Ka

Mepbl, T.e. C y'IeTOM OIIIM6oK onpe,neJieHMR Koop,nMHaT B Ka}l{,n;Oil: 113 Tpex B3RThlX 

IlJIOCKOCTRX. 

r11cTorpaMMa nony'!eHHhlX pa3HOCTeil: xoporno <pMTMpoeanacb rayccoecKttM 

pacnpe,neJieHtteM c a ~ 180 MMKpoH ,n;JIR nepneH,nMKYJIRpHI,IX K IlJIOCKOCTl'l Ka

Mepld TpeKOB ( <:pOHOBhle MJOOHJ.J, yroJI HaKJIOHa ,no 10 Mpa,n) . .UnR pacceRHHhlX 

BTOptttIHIJX t{aCTMU l'l3 MMIIIeHM (yroJI HaKJIOHa ,no 230 Mpa,n) noJiy'!eHa BeJittt{l'!Ha 

a ~230 MMKpoH. 

. B 3aKJIJO'!eHIIe MO}l{HO ccpopMyJIMpoBaTb CJie,llyJOIUMe pe:1yJibTaTbI: 

.- Pa3pa6oTaHa TeXHOJIOrl'!R l'l3rOTOBJieHMR l'l C03,llaHa Cl'lCTeMa MHoronpoeo

JIOt{Hb!X IIIMpoKocpopMaTHJ.IX ,npeil:cpoBhlX KaMep, pa60Ta10m11x B 3Kcneptt

MeHTax Ha ny'!Ke '!aCTMQ. 

• KaMephl pa6oTaJOT e crC-pe}l{l'!Me . .UaHHhlll pe}l{MM CTa6MJibHO noJiy'!eH 

Ha aproH-MeTaH-MeTMJiaJieBoil: l'l aproH-l'l3o6yTaH-l'l30I1pon11JIOBldX CMeCRX. 

• B 3KCI1JiyaTaUMJO BBe,neHJ.J ,l\Ba BapMaHTa perncTp11py10meil: 3JieKTp0Hl'!Kl'l • 

e fl pocTpaHCTBeHHoe pa3peIIIeHMe perMCTpaUMtt BTOpl'l'IHIJX '!aCTMU COCTa

Bl'lJIO a ~180 MMKpoH ,l\JIR nepneH,lll'!KyJIRpHhlX K IlJIOCKOCTl'l KaMepld TpeKOB. 

ABTOphl Bhlpa}l{aJOT 6naro,napHocTb ,U.M.Xa3ttHcy 3a oKa3aHHYJO noMomh B 

pa6oTe, a TaK}l{e KoJIJieKTMBaM aKcnepMMeHTaJibHhlX ycraHoBoK BEC M rAMC 

H<I>B9, flpOTBl'lHO. 
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