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8 pa6oTe rrpeACTaBneHO OIIIIC8HII8 OCHOBHbiX 3n8M8HTOB CIICT8Mbl 

MarHIITOCTpiiKUIIOHHbiX IICKpOBb!X KaMep yCT8HOBKII "¢OTOH" II !Ip!IB8A8Hbl !IX 

pa6oqJie xapaKTep!ICTIIKII, 

CJicTeMa pa6oTaeT Ha n!IHIIII c 38M II BKmoqaeT B ce6SI: 

- 32 )lByXKOOpA!IHBTHbiX MarHIITOCTp!IKUIIOHHbiX IICKpOBb!X K8M8pbi; 

- perJicTp!IpyiOrnyiO 3neKTpoHHYIO arrrrapaTypy; 

- Bb!COKOBOnbTH08 IIIIT8HII8 K8Mep; 

- ra3oo6ecrreqeHJie KaMep; 

- KOMIIneKC "oH-naitH"-rrporpaMM, 

YcTaHoBKa co3AaHa II 3KCrrnyaTJipyeTcSI B flB3 OH5IH, 

Pa6oTa BhmonHeHa B fla6opaTop!III BbiCDKIIX 3Hepr!I!1 OH5IH. 

Coo6meHKe 06be.nKHeHHoro KHCTKTyTa s.nepHbiX KCCJie.nosaHK~ 

~y6Ha 1975 

Zanevsky Yu.V., Ivanov A.B. et al. Pl3- 8668 

A System of Magnetostrictive Spark Chambers 
in the Experimental Installation "PHOTON" 

The main elements of a system of magnetostrictive 
spark chambers in the installation "Photon" are described 
and their operating properties are presented. 

The system operates on-line with a computer and con-
sists of: 

- 32 two-coordinate magnetostrictive spark chambers; 
- readout electronics; 
- HV power supply of the chambers; 
- a gas system of the chambers; 
- a complex of "on-line" programs. 

The installation has been constructed at the 
Laboratory of High Energies of JINR. 

Communication of the Joint Institute for Nuclear Research 
Dubna 1975 
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I. BBe.neHHe 

Hccne,noBaHHe rrponeccoB reHepanHH qacT:Hn aneRTpOMBrHHTHOI 

rrpHpO,Uii HMeeT lfJyH.na.MeHTaJibHOe 3H8.1{eHHe ,UJJJI 4)H3HRH BHCOIOIIX 8Hep

rJIA. Cpe,UH rrpo6neM, ROTOpHe rrpe,nCTasnRDT nepBOCTeneHHHI HHTepec, 

M03HO OTM8THTb nOHCRH H HCCXe,UOBSHHe CBOICTB T8E~ BeRTOpHHX 

M830HOB, nceB,UOC~HHX M830HOB, rHnOTeTJI'I{eCROrO rrpoMe~O'I{Ho

ro 6030Ha, OTBeTCTBeHHoro sa cna6He B3aHMO,UeiCTBBH, BHHCHeHHe 

MeXaHH3Ma polli,Il;eHM H pacna,u;a BeRTOpHHX qacTJ~n, K-Me30HOB II .u;p. 

Bee nepe'iHcneHHHe BHme rrponeccH xapaxTepHSJDTCB xpaiHe HHS

Kl!Mid ce-qeHBHMJ~ (nop!i.Il;K8. I0-33 ctl- lll MeHbme) • 3TO ,l(eJiaeT HX IICCXe

,UOBaHIIe cno3Hol aRcnepHMeHTam.Hol sa,u;a-qel lll TPe6yeT paspa6oTRH 

HOBHX TeXHJI'I{eCKHX ycTpOICTB. K TaRHM ycTaHOBKaM OTHOCJIITCB paspa-

6oTaHHHI B RB3 OKHH .neBRHoCTOKaHaJibHHI -qepeHKoBcRHI MRcc-cneKTpO

MeTP "WTOH", rrpe,UHaSHa'ieHBHI ,UJJJI Hccne,no:eaHBH Cl!J.IbHHX, MeKTpO

MarHHTHHX lll cna6HX B38HMO,UelcTBHi SHeMeHTapHHX qacTJ~n, 

0,UHOI lll3 BaZHelmHX qacTel MBCc-cneKTpOMeTpa HBXHeTCB CIICTe

Ma HCB:pOBHX H rrponopnzoHam.HHX K8Kep, nOSBOJIJDiliBB C l!HCOltOI TO'i

HOCTbD HSMepgTb Hanp&BneHM RBX nepBJI'I{HHX qacTHn, reHepzpy~ 

pe30HaHC, TaR II BTOplAHHX qacTHn - rrpo.JIYKTOB pacna,u;a peSOHaHC&, 

B ,UaHHOI pa6oTe ,naeTCB Onli!CaHHe OCHOBHHX MeUeHTOB CIICTeu& 

MRrHHTOCTPli!KnHOHHHX :KaMep , BXO,ItmltBX B COCT8B uacc-cneKTpOMeTPB, 

lll rrpHBO.IVITCB HX X8paKT9pHCTHRJI, 
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II. CHcTeMa MIU'lUITOC!p!IKIDIOHHHX HCKpOBHX KBMep 

I. Cxem cneRTJ?()MeTJ)8. 

CxeMa ~yxnxeqeBoro MBcc-cneRTpoMeTpa "~H" zso6pazeHa 

Ha pHc. I. CneRTpoMeTP pa6oTaeT Ha .mmHH c 3BM HP-2II6B. B coc

TaB annapaTYJ)H BXO,ItfiT CJ:tHHTKIJJI.fii(llOHHHe cqeT'titKB, CJIYJ18.11!He ,tr)IJi 

sanycxa HCKpo:ewc RaMep, 2 x 45 - qepeHKoBcRHX cqe~oB nonHoro 

norJiomeHH.R:, 6 nponopitHOH8Jil>HHX KBMer/11, ycTaHaBJIHBaeMHX .nepe.n 

MHilleH:r:.JO H CJIYXBlllHX ,ItJUI onpe.neJieHRfl Ha.npaBJieHHJI nepBHqHHX qac

THU. ,IJ;sa 6Jioxa no I6 ~yxxoop,llHHaTHHX MarHHTOCTPJ.fKUHOHHHX ZCKPo-

BHX KaMep CJiyJmT ,ItJUI onpe.neJieHH.R: HanpaBJieHHJI qacTHU - npo-

.nyKTOB pacna.na peSOHaHCOB. 

CTpeMJieHHe K YBeJIHqeHHm cBeTocHJIY cneRTpoMeTpa BHPQSHJioc:r:. 

B MaKCHMaJil>HOi KOMn8KTHOCTH CHCTeMH HCKPQBHX KaMep. PaCCTOHHHe 

MeliUJY O,llHOHMeHHHMH IJJIOCKOCTJIMH COCe,llHHX KaMep paBHO 60 MM. ,lJ)m 

onpe.neJiemm Koop.nmmT x, y B ~OM IJJieqe cneKTpoMeTpa :m:cnOJI:r:.

SYDTCR 8 KaMep (qeTHHe no~oBHe HOMepa), 8 KaMep c HeqeTHHMJd 

TIOPJ'I,llKOBHMH HOMepaMJIJ OJJYlUlT ,ItJU1 onpe,lleJieHIDJ U ,- V -ROOp,IIHHaT H 

pasBepsyTH Ha yrOJI I?0 • 06m:m:A BH.ll :m:cKPOBHX KaMep noxasaH Ha 

p:m:c. 2. 

2. HcKpOBHe KaMepu 

MarHHTOCTPIIIIW;JlOHHHe BCKPOBHe I<8JiepH pasMepoM I x I ,.2 BH

nonHeHH c maroM HaMOTKH x- B y- aJieKTpoHOB, paBHHM I MM. 
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PHc. I CxeMR pacnOJioXeHl'!Jl annapaTYPH Macc-cneKTpoMeTpa 

"<k!TOH". 
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PHc. 2 06md B~ HCKpOB!iX KaMep. 

6 

MeJtsJieRTpo,llHoe paccTomme - 9, 6 MM. 06"LeM KaMepH IIISOJil!POBSH 

OT BHeDIHel cpe,ItH IIJiemtol llOJIR9TJIIJieH-JIB.BC8H TOJIIIIHHOI 60 MYiKpOH/2/. 

Ha KaMepe pacnOJioJteHH penepHHe ~T'UllQI, 'l:epes ROTOpiJ!e npouycm

eTCSI 'l:aCT:b TOKB. BliCOROBOJI:bTHOrO mmyJII>ca. PaccTomme MeJtllY pe

nepHHMH ;o;aT'l:JIIKaMH 954 ± 0, I MM. Pas"LeMH, ycTSHOBJieHHHe aa m

Mepe, c.nymiT ,IVU1 llO,ItRJIJl'leHHSi Ka6eJiel OT 6JIOKa BLICOKOBOJI:bTHOrO 

HMuyJII>Ca, no;o;aBaeMoro B 5 paBHOy~eHHHX TO'l:eK BHCOKOBOJI:bTHOro 

MeRTpo;o;a, H 6Jioxa o~ero nOJI.R:. 

MepTBoe BpeMH HcxpoBIJ!X RaMep B pa6oqHX yCJioBIIIHX - IO Mcex. 

BpeMH llaMHTH - 2,5 MRCeR (sa;o;epzxa BHCOKOBOJI:bTHOrO mmyJII>-

ca OTHOCHTeJII>HO MOMeHTa llpOJieTa 'l:aCT~ 0,9 MKCeR). 

3. CtmTIJlB8HIIIe :mflopuarnm 

HJ$>pManHH 0 npoCTp8HCTBeHHOI Roop.mmaTe TpaeRTOpHH IIIOHIII-

3~el 'l:aCT~ CHHMaeTCSI C 060HX 9JieRTpo;D;OB ~01 RaMepH ~eH

TIIf'IHHMH c"LeMaMR MarHHTOCTPHRilHOHHHMH ysJiaMH (,naT'l:IIIR). Ha piiic. 3 

ll0Ra38H o6mzl B~ MarHHTOCTPJIIKUHOHHOrO ySJia. 

B xa'l:ecTBe MarHHTOCTPHRilHOHRol JIHHHH c'l:IIITHBBHIIIH KcnOJII>sy

eTCSI JieHTa THna vacoflux ce'l:eRIIIeM 0,5x0,05 ~. !eRTa ycTa

HaBJIHBaeTCSI aa ysJie c noMOJIII>D Topn;eBol npyw, o6ecne'IDIBIUBqel 

He06XO;o;HMOe HaTHJteHHe. MarHJIITOCTPJIIKUHOHHBS JieHTa ;o;e~KpYeTCSI 

Ha ROHIJ;aX, CHrHaJIIJ! C 5(}.-BJIITKOBOI npiiieMHOI KaTYJIIKlll llOCoryna.DT H8 

npe;o;ycJIIJIJIITeJII> THna 201/J/, ycTaeoBJieHHHI aa ySJie C'qJIITHBaHJIIH. 

BoSJie npKeMHol RaTYJIIRIII noMelll8.eTCSI nOJIRpiiisyDQHi MBI'HHT. Cxeua 

M!U'HHTOCTPHRilHOHHOrO ySJia C'qJIITHBaHJIIH Blllllopuaitlllll llOK838H8 H8 

piiiC. 4. 
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P.Hc. 3 06Jltd Bl!l,1l 'llaCTB Ma.I'HBTOCTJ)JilantOHHOrO YSJia. 

j) 
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P.Hc. 4 CxeiiiB. Ma.I'HBTOCTPmantOHHoro ySJia C'!DITHBaHJIH 

BHillopuawm. 

• 

4. CTeHJ(O:eaJi npoBepxa BCiqlOBHX KaMep 

Bee Mai'HBTOCTJ>mantOHBHe BCitpOBHe KaMepY ( 40 WT. ) , BSro

TOB1IeHHYe ,l1Jlli YCTSHOBKJI "WTOH", 6wm npoBepeHY B Jia6opaTop

HYX yCJIOBI4fiX c noMOII{Lil fo- -HCTOtiHHKOB. lipoBepaJiac:& o61J1li,R pa6o

Tocnoco6HocT:& KaMepY, ~eRTBBHOCTl> no nJIO~ B SSBBCBMOCTB 

OT BeJIB'!DIHY pa6otiero Ha.npJDEeim.A:, MHOrOBCltpO:eaJi ~eRTBBHOCTl> 

B paSHYX TO"'RS.X pa6o'tle:lt nJIOIIt8,IUI. llpoD;e.u.ypa nOJIY'tleim.A: ~HYX 

onBCaHa B pa60TSX /
2 ' 4/. flO BCe:lt nJIO~ KaMepY npOTJDiteHHOCTl> 

"TIJiaTO" no HanpJDiteHBD COCTaBJIHeT I RB. llpoBepxa 40 BCltpOBHX 

KaMep noxasaJia HX xopomyiJ .IJ,IleHTBtiHocT:&. Ha p:m:c. 5 noxasaHa 

THTIB'IHSR MHOrOBCltpO:eaJi ~RTBBHOCT:& ,l1Jlli 0~01 BS RaMep. 

5. 0praHBSaii!JI BHCOROBOJil>THOrO TIBTaHlriJI KaMep 

~OHaJil>HaR cxeMa c:m:cTeMY TIBTaHiriJI xaMep noxasaHa Ha 

pHC. 6. B 'tleTUpeX CTO:Itxax THUS "BBmHH" noMemeHH 16 ~

RSHaJil>HHX 6JIOROB BHCOROBOJil>THHX HMIIYJil>COB (EBH) , BYTIOJIHe

HHX Ha 'l'BpaTpoHax TI'H-I-500/16. CxeMa SaD;yCROB TBpaTpoHOB 

BYUOJIHeHa Ha MeTaJIJio-RepaiiH'tleCRBX TpBO~ I'H-?E, ynpaBJIH

IIItl!lft nmync Ha ceTxy ROTOJlYX no~eTCJ'I c ycBJIBTeJIJI...qiopmrpo-

9 
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PHc. 6 ~OHax:&HaH CX8Ma ClllCTeMH BHCOKOBO~THOrO 

IIJIITaHJIIH HCKpoBHX KaMep. 

"' 

PaT~ 1pa3pa60TBHHOrO Ha ~aBHHHHX TpaH3HCTOpax. 

CTolma c 'lleTHp:&Mff sap.fi,li;Ho-cTa6wmsHpyxxnmm MoKB.MH 

(ESC) CJIYlKHT ,JJ.1IH aBTOHOMHOI IIO,IJ;a'IIH pa6o'llero Ha.rrpmlteHM Ha 

SapiJ,ll;Hlie eMKOCTH C3 BHCOKOBM:&THHX 6Ji:OKOB • .Ka.lir,J:um MOK ESC 

HCIIM:&syeTCH ,JJ.1IH O,IJ;HOfi CTO~ EBH. 

EnoKH HMIIY~CHoro o~ero rr~. BHnonaeHHHe aa TH

PHCTopax, H 6ROKH llOCTOHHHOro O'IIH~aD-ero nona pacnonoxeHH 

BM8CT8 C E3C. 

Harrpg3eHHe Ha 3apJI,li;Ho-cTa6wmsHpynmHe MOKH rro.naeTcH c 

HaKOIIHT~:&HHX KOH,IJ;eHCaTOpoB, Sap&ZaeMHX ,II;BYMff HCTO'IIHHKBMR 

BC-20-IO. B~a pa6o'llero Ha.rrpmlteH:wr, rro.ny-qaeMa.R: c ESC, 

onpe.n~eTCH OIIOPHHM HaiipREeHHeM,rro.nasaeMHM Ha cxe~. 

EnOKH BHCOROBM:&THHX HMIIY~COB HMelOT Me,IJyilii(He rrapa-

MeTpH: 

- MaKCHMBA:&Hoe pa6o11ee Ha.rrpmlteHHe 8 KB; 

- ~T~HOCT:& CHrH~ Ha II~COTe ,-..J 190 HCeR; 

- BpeMR: 3a,IJ;eplllm "-' 100 HCeK; 

- ~T~:&HOCT:& rrepe,IJ;Hero ~pORTa rrpH HarpySO'IIHOM HMne-

,IJ;aHCe IO oM I 2000 ~ r./ 45 He ex; 

- sanycKaeTCH OTP~T~HHM HMIIY~COM c a.MIIJmTY.noa 

0,5 + 0,8 B. 

EnoK HMIIY~CHOro O"t~HmSDmero II~ BHpa6aTHBaeT II~OXH

T~:&Hldt IIIMliY~C 8.MIIJIJI!TY.IJ:OI .no 1,5 KB, ~T~HOCT:&Il 5 + IO 

MeeK. Crra.n Ha.rrpm~teHHH B rraqxe ~T~HOCT:&Il .no I ceK He rrpe

BHIJI8.eT IO% (rrplll Harpyso'IHoM conpo~eHHH I xoM). 

Enox IIOCTOBHHoro o~ero II~ o6ecrre'IIHBaeT rrocTOHH

Hoe Ha.rrpmlteHHe 0 + 200 B Ha Harpy3Ke I KOM CO CTa6~HOCT:&Il 

He xyae 0,5%. 
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6. Dasoo6ecne~eHHe KaMep 

HcKpoBHe KSMepu npo~CH rasoBOI CMeCDD Je + 

+ !,5% CiJ50H. Ha pKc. 7 npne~eHa «PYma:tiloH8JII>HBR cxeMR 

cKcTeNH rasoo6ecne~eHHR 32 KCKpoBHX KaMep cneKTPQMeTPft "10-

TOH", cocTo.mnrur K3 cmcTeM npo,DyBa (rasoBOro nyJII>Ta) 1t1 

pereHepaiUIIH. 

ras ms mcxpoBHX KaMep (HK) nocTYIIaeT B rasrOJII>~ep r 

(eMKOCTDD 200 JiltlTpoB) ltl KOMnpeCCOpoM (K) neperOlJJreTCH B 6aJI

JiaCT.HYJl eMKOCTb {EE). ,llarureHltle B BE UOMepmmaeTCH aB'l'OMaTltl

~eCKK B npe~e.Jiax 3 + 4 aTMo~ep. Hs BE ras npoxo~'l' ~epes 

JieBI:lit (JIBO) ltlJiltl npaBHI (IIEO) 6J!OXH O~CTKK, peryJ1KPYeMHI CTa-

6ltlJiltl3aTop ~aBJieHKH (Cn), YCTpoiCTBO KOHTpoJIH ~C'l'OTH rasa 

{Kll) 1t1 rasoBI:lit nyJIDT (In). BI + B6 - BeH'l'ltlJiltl, N e - 6aJIJioH 

C ~CTHM ReOROM. 

HesaBHCHMaH peryl!HpoBKa npo~yBa x~oA KaMepH ocy~ecx

BJ!aexca Ha rasoBoM nyxDte c noMo~DD pox8MexpoB.HeHs6eXHHe no

xepH rasa aBTOMaTHqeCKH BOCOOJ!HHDrCH H3 6aJ!J!OHa C qJICTHM 

HeOHOM. 

CltlcTeMa rasoo6ecne~eHBH nosBOJIHeT ocymecTBltlTb CJMNBPHHI 

npo~ ~o 800 Jiltl'l'poB/~ac. 

PRe. 7 ~ORaJibRaH cxeMa cRcTeMH rasoo6ecne~eHHH 

KaMep. 

PHc. 8 06md BB.It permcTpl!JlYDilel SJieKTPQHHOI annapaTYPJi, 

BHnOJIHeHHol B CT~pTe KAMAK. 
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7. PerzcTwrpy!!I!8JI MeRTOOHHaJt annapaupa 

PerzcTpHJlYDil8Si MeKTPOJmRa ,ll1III zcxpoBHX RaMep ycTB.HOBltll 

"~ToH" rrpe~cTasnHeT co6of nocne~OBaTe~Ho-napanxexbsym CHC

Terq C 3anOMHHa.HJieM m$)pMB.QHR Ha ,nmiaMRT.leCIOIX Ma.I'HHTOCTp111X

D;HOHHllX JIHHHRX sa.nepmm, pa6oTaDIJYil Ha JIHHD c 3BM HP-2II6B. 

CHcTeMa nosBoJIHeT perzcTpzpoBaTL ~o 640 xoopnzHaT zcxp c 

32 HCxpoBHX KaMep Ha O,nmi "Tpzrrep" (10 zexp Ha ~~). 

BCH m$>pr.taniDI c perzcTpHJlYDilef MeKTpoHUH ,ll1III zexpoBHx 

KaMep, co~epmuQaJJ 642 16-paapa,ItHHx cnoBa nepe~aeTCJI B 3BM 

sa BpeMH OROJIO 7,2 MCeR. 

B npo~ecce pa6oru no GHcny nepe~aHHHX B 3BM cnoB ocy

~ecrnnaerca KOHTpORL, ilORH~ KOHTpORL 6ROKOB perw

CTpzpYDJief ::lJieKTpoHRKH, BHnOJIHJmllliX cf.JyHRinm 3anOMHHB.HKR:, 

KO~BaHKR: H nepe~a~ HHWoPMBUKH B 3BM,ocymeeTBJIHeTCJI B 

pemrMe pa6oTH "TeeT". 

MOKR RO~RpOBaHKR: R e'TI!THBaHKR: m$)pM8D;HH, a TB.lUte 6JIO

KR ynpaBJieHJrfJI III KOHTpoJIH BHnOJIHeHH B eTrumapTe "l<aMaK" 

(piiie. 8) • MOKR WoPMHpoBaHKR: eHrHaJia ,noeTynaJJIIlero e MarHHTO

eTpHKD;HOHHHX ~aT~OB,H 6JIOKR sa,n;epxeK BHnOJIHeHH B eT~ap

Te "BmllHJI" pasMepoM 40x240 Mil- (pze. 9) • 

III. 06pa60TKa mnJiopwm!! e HeKpOBHX RaMep 

I 

PRe. 9 06md BH,D; MeRTPQHHOi! annapaTYJ>H .IVIJJ rrpzeMB. 

B npo~eeee HaeTpofKR ezeTeMii He:KpOBHX KaMep BH4>c>PMBinfJI m$)pMBD;l'lli e 64 ~~OB HexpoBHX KaMep, 

e HHX nepe~aBaJiaeL Ha 3BM HP-2II6B. llpH nOMOmH eos~aHHoro 

ROMIIJiexea nporpaMM o6pa6oTKa ~ oeymeeTBJIHJiaeL B peDMe 
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"oR-naiR", C UexLD n~eHHH OCROBHHX xapaxTepHCTHR KaMep ~ 

onTHMHaanBH peEHMB pa6oTH. 

flo xapaxTepy peayn»TaTOB 06pa60TKH, npe~CTaBHHeMHX 3KCnepH

MeHTaTOpy, COBOKynHOCTb nporpaMM IT0~3~enHeTCR Ha ~ KnaCCa. 

K nepBo~ Knaccy oTHOcaTca nporpaMMH, noaBo~e n~aTb 

peayn»TaTH o6pa6oTKH oT~exLHoro co6HTHH - ~poBoe, r~~ec

Koe H306pa&eHHe C06HTHI H T.n. Ha ypoBHe H3HKa ynpaBneHHH onepa

TOp MO&eT aaTpe60BaTb !8 pa~ H306pa&eHHi C06HTHH. MRo

&eCTBO Hao6pa&eHd BltiiiRaeT paa~e npoeKUHH HnH qrparMeHTH co-

6HTJiUl. Ha pHc. IO noKaaaHo cxeMa.T~oe pacnonoaeHHe annapaTYJ)H 

Ha axcnepHMeHTan»HoM KaHane c Hao6paaeHHeM co6HTHH no nponopnHo

Han»HHM H HCKpoBBII KaMepaM. ClmMOK C~MaH C SKpaHa ~CMeH. 

Ko BTOpo~ KnaCCY OTHOCHTCR nporpaMMH CTaTHCT~eCKOI o6pa-

6oTKH, no~a~eJUieMiile Ha nporpaMMH o6pa6oTKll xoop,I(lmaTHoro ypoB

HH H TpaeKTOpHOro ypoBHH. Ha nepBOM ypoBHe OCYlJieCTMHeTCR o6pa-

6oTKa penepoB - xeop,I(lmaT penepHoro cHrHana. PenepoM cqaTaeTca 

xoo~aTa, HaHMeRee yxno~aHca oT R - oneHKH penepa H npH

H8,IVIeDJQaJ! oTpea:tty I R - f:l. , R + D. I. R B Ha"'ane pa6oTH aa-

~eTca onepaTopoM, = 6 oTc"'eTOB ( max I R1 - Rj I = 50 

OTC"'8TOB; 1,j = !,2, ••• ,64). B nponecce Ra6opa BH~PMBnKH R 

BHUCJIJieTca, KaK cpe~ee, Iio peaynTaTaM Ha6opa onpe~eneHRoro 

KOJDI1IecTBa co6HTBI ( __. 300) • B Ka"'eCTBe peaynbTaToB o6pa6oTKH 

penepoB Ha ne"'aTb ~ca cpe~e aHa"'eHHH H cT~aPTHHe oTKno

HeHHH penepoB, a Tax&e ypoBeHb noJtHHX penepoB - ~onH cnyoqaeB, 

xor~ B o6Jiac'l'II I R- A , R + 6. I oTcyTcTJlYeT xoop~aTa. 
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PHc. IO llpoeKnHH co6HTHH, aaperHcTpHpOBaHHoro cHcTeMOI 

HCKPOBHX H nponOpnHOHanbHHX KaMep. 

lcHHMOK c ~cnneH/ 

CJreBa - nponOPnHOHan»HHe KBMepu. 

CilpaBa - 2 6JIOKa no 8 HCKpoBHX KaMep. 

MOKH Ha H306pa&eHHH He paaBePHYTH• 
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ITocne CTaTH~THqecKOH o6pa6oTKH xoop~aTHoro ypoBHH 

nonyqa~T TaxEe pacrrpe~eHeHHH xoop~aT m:cxp. PesyHbTaTH npe~

CTasnHDTCH B ~m:~ecxoft ~pMe, ~ ~oi rmcTorpaMMH ne~a

TaDTCH npe~enH, mar H HHTerpaHbHHe xapaRTepHCTHRH - cpe~ee H 

CTaH,llapTHOe OTRJIOHeHHe, Bli'IHCJJHeMHe ITO .I(B.HHHM B rrpe~Max I'HCTO

rpaMMill. 

B OT~e OT CTaTHCT~eCROi o6pa60TRH nepB~X ~HHX, HMeD

me! YHMBepcan.bHH! xapaxTep, rpyiiiia rrporpaMM o6pa6oTKH Tpaex

TOpHoro ypoBHH CHH.bHO 3aBHCHT OT THna perHCTpzpyeMHX C06HTzi. 

OcHOBHHMH xapaxTepHCTHRaMH nporpaMM aToro ypoBHR ~cR ~ex

THBHOCTH, TO~OCTH HCRpOHHX RaMep. ~ no~eHHR STHX xapax

TepHCTKK Heo6xo~ paCD03HaBaHHe TpaeKTOpzft ~aCTKU, npome~-

WHX ~epes CHCTe~ KaMep. Ha CT~ OD03HaBaHHR TpaeRTOpzi HCITO~.b-

3yeTCH nporpa.MMB/S( C03,D;aHHM Ha 6ase rrporpaMM LINTR / 6/. 

0rr03HaBaHHe rrpOH3BO~TCR He3aBHCHMO B ~OCKOCTRX UOZ 1 VOZ,XOZ, 

YOZ ~ ~oro ~e~a. TpeKOM C'!HTaeTCH Ha6op TO~eK, pac

CTORHHe KOTOpHX OT 6a3HCHO! npRMO!, npoBe~eHHo! ~epe3 ~e RpaA

HHe TO~ Ha6opa, He rrpeBHWaeT 3 MM ;ti)m ~OCROCTe! UOZ, XOZ 

(BHCOKOBCHbTHHe MeKTpo~ KaMep) H 2 llll - ,li,IISI ~OCKOCTe! VOZ 1 Y OZ 

(aaaeueHHHe MeKTpo~). Ha6op ~OJIXeH co~epmT.b He MeHee 6 

TO~eK H3 8 B03MOXHHX. MHoronpoxo~ ITOHCK OCymeCTBnReTCH C 

y~eHHeM To~ex. rrpHHB,II.1Ielml!lHX yxe H~eHHHM TPeKaM. ~ orrpe

~MeHHH ~KTHBHOCTH rrpHMeHRDTCR aJII'OpHTM!l, rrpe,n;rolleHHHe B 

pa6oTax /I,? I. 

QneHRa B norpeWHOCTH B~~aC.b H3 COOTHOWeHHR 62 = 

= D I f ( z ) , r~e D - ~cnepcM oTKJioHeHd M3MepeHHHX xoop~

HaT OT 003HCHOI Dps!MO!, a f ( z ) - ij)yHKintff,yql!TlffiailiiiWI pacno~o

lleHBe RaMep. 
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~CTOTa 0~30B ~~OB, MHOlleCTBeHHOCT.b (cpe~ee 'IH~O 

KOOp~aT perHCTpzpyeMHX ~ ~aT~OM)H ~KTHBHOCT.b RBXH

IlTCH HaH60Jiee BalKHHMH X8paRTepHCTHRaMH HCRpOHHX KaMep H Bli

BO,IUITCH Ha DetfaT.b B B~e CBO~O! CTaTHCT~eCKO! Ta6JnmH. 

BHme Mill paCCMOTP~ COCTaB H BOSMOlKHOCTH CHCTeM& nporpaMM, 

HCDOJI.bSyeMHX DpH pa6oTe B peXHMe "oH-~aiH". HH~p~, aa

DHcaHHM Ha MB.I'HHTHYJl ~eHTy-, o6pa6aTim8JIB.C.b aa'!'eM Ha CJJ:C -

- 6200 C U~D 6o~ee TmaTanl>HOrO HC~e~OBaHM X8paK'l'epHCTHK 

KaMep H npoBepRH aJII'OpHTMOB, IriCDOJI.b3yeMHX B rrpOrpa.MMa.X peam.

HOrO BpeMeHH. llpH DOMOIIIR STHX nporpaMM, B OT~e OT nporpaMM 

peaHbHoro BpeMeHH, ocymecTBJIHeTcR onoaHaBaHMe TPeKOB He TOJI.b

xo B ~OCKOCTH, HO H B npoCTpaHCTBe. fiporpaMMH, COCTaBneHHBe 

Ha 9BM 6200, 0~~ 60JI.biiiHMil B03MOlKHOCTSIMH, TaR KaK OHH 

D03BOJIRDT D~T.b KaPTY a@)eKTHBHOCTH ~T'IHKOB KaMep DO ~o

~ KaMepu, 3aBHCHMOCT.b ~eKTHBHOCTH ,naT~OB OT K~eCTBa 

HCRp H TpeKOB. 0UeHKH ~eKTHBHOCTH H TO~OCTH HCRpOBHX RSMep, 

n~eHHHe rrpiri DOMOIIIR "01}-~aiH"-H "oH- JIB.IH"....nporpaMM COBDa

~aDT. 

IY. 9xcnepHMeHTaHbHHe peay~TaTH 

B npouecce HM~o~ ceaHCOB Ha cmocpocllaaoTpoHe lB9 

OHHM npoBo~c~> Iric~e~oBaHHe xapaxTepHCTKK czcTeMH HCRpOBHX 

KaMep.· Hs~eHHe pa6o~ xapaxTepHCTKK HCKpoBHX KaMep cneKTPQ

MeTpa rrpOBO~C.b Ha OTRJIOHeHHOM ~e saPR&eHHHX tfaCTHU,COOT

BeTCTBeHHo,Ha ~eBoe ~6o npaBOe ~e~o cneKTPQMeTpa. 

Ta6Jmua ~KTHBHOCTH HCKpoBHX KaMep, DOJIY"!aeMaR C DOMOIIl.bJ> 

"oH-~~nporpaMM, ~aeT ~PMBnHJ> 0 KO~HqeCTBe OTK830B K8X-
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~oro ~a~ OTHOCKTanDHO CyYMY TpHrTepHHX SanyCKOB, cpe~HeM 

q~cHe xcxp perxcTpxpyeMHX ~TqftKQM, tpeKoBoA ~eKtHBHOC1H 

~T'D!ROBo Ha pzco II npne~eHH cooTBeTCTBYJIIIKe SaBKCHMOCTBo 

~0, ~TO cpe~ ~eRTKBHOCTb ~T'D!ROB BCeX RaMep ~96% 

npx cpe~ei sarp,ysxe I + 2 o 

ll~eHHHe "oP-~"-o6pa60TROi pesy~TaTH DO YHOrOHCKpOBOI 

~RTKBHOCTK ~aT~OB fiORa3aHH Ba pHCo I2o ~0, ~TO ~K

TKBHOCTb BCeX ~ST'D!ROB BHme 9Q% npK RQXHqeCTBe HCxp 1paBBOM 8o 

Ha pHC o I3 npKBe~eHH TKn~e rHCTOrpa.MMH OTRHOHeBd: KOOp

~aT zcxp oT npaMOi ~ I K Y xoop~T,cooTBeTcTBeHHOo 

Cpe~ee sua~e1:me To~ocTK Be ex R&llep 6x = 0, 45 MM ~ 

BHCOROBGnbTHHX nHOCROCTei (X - ROOp~aTa) H 6y = 0,3--~ 

saseMHeHHHX nnocxocTei (y- xoop~aTa)o 

II~ ~,ua6Jno.naewe c noMOIIIl>ll HCKPOBHX KaMep,JioRa

saHH ua pzco I4o 

~eHT Tono~KK co6HTBH (no I6 KaMepaM),ua~eMHI 

ua ~cnnee,noxasau ua pzco I5• 

B SB.RJIIl'leBHe aBTOpH C~TallT CBOHM npBHTHHM ~GnrOM no6Jra

ro~pHTb: 

AoMol:laJr;D;mia, AoAoi\ySHeD;OBa, HoHoTOBopyua, HoHoCeMeHDDimHa, 

JloToMaRapoBa, lloMollOnOBaooSa nOCTORHHOE' BHlJMaBHe K nOMOJIIl> B 

pa6oTe; 

CoAoABep~eBa, BoCoi'pxropameHRo, Ho~oKo.1maROBa, BoKoR'ypsl'l'HHKoBa, 

EoAoMaTmeBcRoro a TB.RJ[e coTpy~oB O~A. OI"J,OHHP, IITO,oxa

SB.BIIIHX 6onbmyt) DOMOJIIl> B npoD;ecce COS,llB.HBH cneRTpoMeTpa; 

BoAol<yJiaRoBa - sa nocTOJmHYl) noMOJIIl> H nonesHHe o6cyJr,D;eHBH B 

Te~eHKK Bcero nepxo~ pa6oTHo 
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CTaTHCT~ecRSSi Ta6.1n!D;a, xapaxTepKSYJflliSJi ~cToTy 

OTRB.30B, Jm<>aeCTBeHHOCTb H ~RTKBHOCTb ~~

ROB. Ha BH,ll;eJieHHHX ~~ npoBO,ItliUiaCb nO~C'l'pOI

xa OnOROB BHCOROBonb'l'BOro DHTSHBH 

a) I + I6 HcxpoBHe KaMeplil 

6) I7 + 32 HCxpoBHe KaMep& 
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~KTKBHOCTb RCKpOEHX KaMep B 3aBRCRMOCTR OT 

cpe~ero KQXKqeCTBa RCKp ( N ) B KaMepe. 
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I'HCTOrpaMMH OTMOHeHd KOOp,tnmaT RCKp OT npRMOI, 

xapaxTepHsymmHe ToqsocTb o~ol RS KaMep 

a) X - KOOp,li;IIHaTa 

6) Y - ROOp~Ta 

mar rRcTorpaMMH - o,r MM. 
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- aa ITOMOmb rrpH rrpoBe~eHHH HCITHTaHHI CHCTeMH Ha YCROpHTe~e; 

B.A.CMHpHoBB. H E.~epRHX- aa UOMOmP rrpH CTHKOBRe RO~eRca 

MeRTpoHHOI annapaTYJ)H C 3BM; 
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xoro o6ecne'l:eHKH. 
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