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BBEIlEH~E 

3Kc nepHMeHTanbHaR nporpaMMa YCTaHOBKIo1 "rlo1nepoH Il 11/ BKntiJ4aeT 
B ce5R HccneAOBaH~e w~pOKoro Knacca npo~eceOB o6MeHHoro pac 
ceRHHR H HHKn~3HBHoro o6pa30BaHHR 4aC TIo1~ B aAPQH-aAPOHH~X B3aIo1MQ
AeHcTBHRX . YCTaHoBKa pacnonO>l<eHa Ha 18-M KaHane YCKOpHTenR 
~~B3 . B ee coeTas BXOART MarHHToonTH4eCKlo1H KaHan TpaHcnOPTHpoe
KH 4aCT H~, nY4KOS~H MarHHT H~H cneKTpoMeTp, *HAKOBOAopOAHaA 
IAeHTepHesaAI MHweHb C cHCTeMOH oxpaHH~X rOAoCKonH4eCKHX 
c4eT4HKOB 11 MarHHTHblH cneKTpot"eTp AnA npe14H3HOHHoro H3MepeHHR 
yrJ1oe~x H 3HepreTH4eCKHX xapaKTepHCTHK npOAYKTOB B3aHMoAeHCTBHA. 
OCHOBH~M TpeKOB~M AeTeKTopOM cneKTpOMeTpa BTOPH4H~X 4acTH~, 
C03AaHHoro H~ OCHOBe MOAH~H4HpoBaHHoro WHpOKoanepTYPHoro Mar 
HHTa HC-12/2~ RBl1AeTCA CHcTeMa HCKPOB~X npoBo1104H~X KaMep
IHnKI C naMATb~ Ha ~eppHTOBbiX Konb~ax. 

KonH4eCTBO HnK H HX KOH~Hrypa~HR Ha nY4Ke 4aCTH4 3aBHCHT OT 
KOHKpeTHO pewaeMOH ~H3H4eCKOH 3aAa4H . Ha pHc.l H 2 la,51 
nOKa3aHO pacnono*eHHe a nnapaTYPbI, Hcnol1b3y~eHCR npH H3Y4eHHH 
pa3J1H4H~X peaK4HH. 

- I1nK7I'Sci 
MC-,Z C7 t i1r c. ~' 02 C. m •• "n'2 C~ ~~~n'3DC'"~n·~oc.s;liD i ~BII\b 1III.r"'-l, 

nl\, 1'11\1 r1".3 • nK4 T"t~~ I 

n ~ ~ -1millE J:' , , '1"11~ 
PHC. I. KOHcllHrypall,Hll YCTaHOBKH "I'HnepoH Ir AIJR H3Y"-IeHHJI 

peaKlI,HH C H3MeHeHHeM rHnep3apRAa "+ + p -+ K+ + X+: L&.6 
Ay6neT nHH3; Cn-129 - MarHHT nY"-IKOBOrO cne KTpOMeTpaj 

TH2 - ~AKOBOAopOAHaR MHmeHb C CHCTeMOU oxpaHHb~ 

C1.feT'-IHKOB; S 1-7 - CI..\HHTH1lnHllHOHHble C4eT4HKH; 


~1 - l57 - noporOBbfe 1.fepeHKOnCKHe C4eT"-IHKH i nK 
npOnOPltHOnanbHble KaMepbl; r!. r2 - ClI,HHTHnnHllJlOH 


HbTe rop,OCKonbl; HITK - HCKpOBbte npOBonolfHble KaMepbT C 

naMfiTblO HB ¢epPl1'rOBbfX Konbuax • 

• • 
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PHc . 2 . KOH¢J-frypa1.(H.R yCTaHOBKH " rHn epO H" AlI ff H:3Y ll e HHR 
peaKI..\HH y np yroft nepe3ap.RAKH K+ + n > KO .. P /a/ 

1_ . rr "n-
H H HKJU03HBHoro o 6 p asoa3HHR Ha f1Apax HenTp.)JlbllblX Me30 

HOB (K ° .K · .¢> •... ) 16/. 

1 . ~ CKP OBbIE npOBon04HblE KAMEPbI 

TeXHonor HA H3 r OT OBneH~~ ~CKpOB~X npOBon04H~X Ka Mep 6~na 
pa3pa6oT a H3 8 \II¢83 / S/ • K OHCTPYK TIo1 8HO K~Mepa n peAC Ta Sll fle T co6oi:1 
OAHOKOOPAl1Ha THbliit MOAynb , co6paHHbliit Ha p aMe, BbinomieHHOi'l 1>13 

CTeK flo nnaC Tl.1 Ka CBAM H AlOpanJ.1esoro KapKac a / 3 / . HaMO T Ka n pOB0J104
HblX 3 n e KTpOA OB ocytUeC T Bn~fla Cb r Q¢Jplo1pODtl llHoiit npOBo n oKoiit 6P5-2 
A L.1a Me TpOM 0 , 1 MM C wa r OM 1 ' o1M. n plo1 3 T OM yxoA wa ra HaMOT KI-1 co 

CTa SJ1R e T MeHee 0 , 2 MM Ha 6 a3 e 1000 MM. Ha paMe yC TaH aa nlo1 Bae TCR 

2 

/ 4/MaT pHlIa naMRT~ Ha ~eppHTOB~X Konb~a x coeAHHe HHa R c npOBono~ -
KaM~ 3 a3eMne HHoro 3neKTpoAa, ~ 6noK KOMno3~~ ~OH H~X pa cnpeAen eH 
H~X pe3~C TopOB 1 51 AnR nOAa4 ~ B~COKOBonbTH~X ~Mnynbco B Ha nnoc -
KOCTb B~cOKOBonbTHoro 3neKTpoAa. 

KaMep~ co6~palOTCR B 6JlOK~ Ha Cn e ll Ha Jl bHblX nOACTa SKa x, KOTop~e 

MorYT nepeMeuta Tb CR no p e nbcaM, yCTa HoBfle HHblM no OC~ KaHana. 
3TO n03BOn Re T B c n Y4ae He06xoAHMOcTH o n epaTH BHO Me HRT b KOH
~Hrypa llHIO annapaTYp~ YCTaHoBKH. B 6 floKe Mo* e T YCTa HaBnHBaT bc R 
AO 10 "wAyne", ~mK, cOOTBeTc T BYIO~HX H3MepeH I-1 K) x-. y - 1-1 V 
KOOPAHHa T /V - nOBopoT Ha 45°/. nOAc Ta BKH n03BOflR IO T npOH3 BOAHTb 
K)CTH POBKY KaK 6 n OKa 8 lI e n OM, Ta K H B He60 fl bWH X npeAe n ax 
HHA HB HAyanb Ho Ka*Ao r o MOAynR. nOc n e AHHH 6noK Ka Me p COCTOHT H3 
ASY X rpynn ~n K no 4 MOAynR pa3MepoM 1 024x l 024 MM 2 B Ka*AOM . 
rpynn~ ~nK B 3 TOM 6nOKe nepeHe~a~TC R OTHoc HTe nb HO APyr APyra 
B nnOCKOCTH, nepneHAHKyJlRPHO~ nY4KY. 3 TO n0 3Bon Re T H3MeH RTb 
anepTYPY OT oAHoro AO ABY X KBaApaTH~x MeTpoB . 

B YCTaHOBKe Hcnon b3YlOTCR MOAyJl~ C pa60~eH nn~aAblO 256x 
256 M~. 512x512 MM 2 " 1 024xl 024 MM 2 . e 05111"M ""e nOM Ka HanOB 
per~CTpallHH AO 50 T~CR4. 

2. C~CTEHA B~COKOBOnbTHO rO nHTAHHR HnK 

OT xa pa KTep~CTHK B~ CO KOBonbTHoro nHTa HHR ~nK BO MH o r OM 3aBH
CR T Bce OCHOBH~e xapaKTepHC TH KH HnK. TaKHe K8K KOOPAHHa THoe 
pa3pe weHHe, MHorOTpeKOBaR 3~eK T H BHOC T b, nOM eXOY~ TOH4HBOCT b H 
HdAe*HOC Tb pa60T~ BceH C~CTeM~ HCKpOB~X Ka Mep 8 ~enOM . 

Al1R o6ecne~eHHA BblCOKOH MH orOT pe KO BOH 3CP¢le l{THS HOCTH n pH 
6011bWOM 4 HC n e HCKP B ~nK Hc n o n b3ye Tc R c noc06 nOAa 4 H B~COKOB onbT
H~X HMnynbcoB n HTaH HA OT MO~Horo r eHepaTopa / r BH/ 4e pe3 HH 3KO
OMHYIO nOllocKo e ylO l1H HI-1 IO, a HMnynbc~ nH Ta HH R An R Ka~AOH OTAellbHOH 
npOBOllOKH e~COKOB Ollb THoro 3 11eK TpOAa CHHMalOTCR C nonOCKOBO H llHH H ~ 
4 e pe3 AOC TaT04HO B~COKOOMH~e no c paB HeHHIO C BOnHoB~M con pOTHB
n eHHeM nHHHH pe3 HCTOp~ 15 / , 3TO 06ec ne~ HBae T 83aHMH YlO OMH4eCKY~ 
pa 3BR3 KY npOBonOK B~COKOBOll b THor o 3neKTpOAa 101, COOTB eTCTseHHO , 
OTAellbH~X ¢leppH TOBbiX KOIlelt MaTp1ll1l naMR TH ~ nK npH 3anHCVI B H~1X 

/ 8 / .. "H$opMa4""· rBH pa3pa50TaH~ Ha oeHOBe T"paTpOHa TrH 1-10 000/25 . 
B~COKOBoIlbTH~e HMnynbC~ ~OPMHPY~TCR no AIlHTeIlbHOCTH ~OPMHPY~HMH 
nlllHHRMH, Ka*AaR 1113 KOTOPblX COCTOIIIT 101 3 weCTH pa30MKHYT~X Ha KOHlIe 
OTpe3KOB Ka6enR PK-50 - 4 - 13 C 06~HM BOl1HOB~M conpOTHsneHHeM 8 OM. 
~nHTenbHoCTb ~opMHpyeMoro HMnynb ca o TpVl4aTeIlbHOH nOllRpHOCTH CO
CTaBllReT 170 HC . AMnnHTYAa peryIlHpyeT cR B npeAenax ~ ~ 7 KB. 
MHHHMaIlbHbI~ HHTepsan Me~AY ABYM R 3anYCKaMH AOIl~eH npeB~waTb 
2 MC. ~nR YMeHbweHHn 3aAepmKH cpa6aT~BaHHR rB~ Ha ynpaenR~Y~ 
ceTKY THpaTpOHa nOAaeTCR nOIlQ)KVlTel1bHOe CMe~eHHe . 06U\aR 3aAepHlKa 
OT BpeMeHH nOAa~VI TpHrrepHoro CHrHana AO B~COKOBOllbTHoro HMnynb
ca Ha Ti-1paTpOHe He npeBblwaeT 110 HC /6e3 y~eTa 3aAep}l(KH B Ka6e
llR X VI Ha ~OPMVlpoBKe TpHrrepa, AnR KOTOp~X xapaKTepHa Bel1H4HHa 
- 600 Hel . 
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Tpe6oeaHIo'\R K AJU1TeIl bHOCTH nepeAHero ¢lPOHTa Io1MnyJlbCa BbtCOKO
BOnbTHOrO nHTaHHR HnK onpeAenR~TCR 1013 KOMn pOMHCCH~X co06pa~eHIo1~. 

CJlIo1WKOM AnHHHbtH nepeAHHH ¢POHT C03AaeT B Io1nK J.1Mnynb cHoe OlH11l1alO 
llIee none, ycneBa~ee YAa nJ.1Tb nepB""4 H~e 3neKTPOH~ co cneAa perlo1
c TpHpyeMo~ 4aCT""~~, 4TO Mo*eT np"" BeCTH K CHHmeHHO 3¢l¢leKTIo1BHOCTIo1 
pe r""CTpa~HH none3 H~X c06~T""H. Cnlo1W KOM KOPOTKIo1~ nepeAHIo1H ¢lPOHT 
npHBOAIo1T K YAapHOMY B036Y)XAeHHIO na pa 3101 THbiX Kone5a TenbHblX lI. enea:i 
101 HaBOAKaM . KpOMe Toro, C YK op04eHIo1eM nepeAHero ¢POHTa 3Ha4101
Te I1b HO B03paCTa~T eMKOCTH~e TOKH , cnoco6Hble n epeMarH Io14HBaTb 
¢eppHToB~e KOI1 b~a Aa*e B OTcyTcTBHe HCKP B Io1nK, oco6e HHO B ~ nK 
60IlbWHX pa3MepOB. lo1en0I1b3 yeMbie B yeTaHOBKe rBIo1 05ecne4HBa~T 
SbiCOKOSOIl bTHbie HMnyn bCbI C ¢lPOHTOM HapaCTaHHR 5 30 He. 

Bee bMa Ba~HblM RSI1ReTCR Tpe50saHIo1e K cTa5HIlbHOCT H aMnnHTYAbi 
HMnyn bcoB BbiCOKOBOIlbTHoro n HTaHHR HnK . C4eTHbie xapaKTe p HCTHKH 
HnK HMe~T WHPOKYIO 05naCTb nnaTO, a 4HCllO AononHHTenbHbtX c o n YT
CTBYOll.lHX HCKP cpaBHHTellbHO MeAneHHO HapaCTaeT B WHPOKO~ 05naCTH 
HanpR~eHHH ICM. pHc . S/ . C 3THX T04eK 3peHIo1R oco6b1x Tpe60BaHHH 
K cTa6H.n bHOCTH aMnJU1TYAbi BbiCOKOBO.nb THbiX HMnYIlbCOB He n peA·bRB
llReTCR . OAHdKO c a MaR AnR Hac Ba~Ha R xapaKTe pHCTIo1Ka HnK - npOCT 
paHCTB eHHoe pa3peweHHe - coxpaHAeTCR npeAenbHO BbiCOKHM IlHWb 
npH oTKnOHeH HH AO +2,5% OT HOMHHa.nbHor o Han pRmeHHR n HTaHHR, 
a npH 601lbWHX oTKIloHeHHRx pe3KO YXYAwaeTCR . 

AnR HCKn~4eHHR H3MeHeH~H HanpR*eH~R nIo1TaH~A Ha aHO,Qe 
T~paTpOHa npeAYCMO TpeHa cTa6~n~3 a ~ HR HanpRmeH~R n~TaHHR. 

Bbi nonHeHHaA no e x e Me KaTOAHoro nOBTop~TenR Ha naMne rMH
89, B aHOA KOTOPOH BKIl~4eHa HaKonlo1TenbHaR 6aTapeR eM
KOCTblO 8 MK4l. np~ 3TOM aMnn~TYAa BblXOAHblX HMnyJlb eOB eox
paHAeTC~ Ie T04HOCTb~ <0,5%1 npH 100 3anYCKax 3a BpeMH 
c6poca nYI..IKa yCKop~TenR r.... ,, 5 ci. KOHCT PYKT~BHO reHepaTOPbl, 
cTa6101IlH3aTopbl H ¢OPMH PYlOutl1e nHHHH BbtnOflHeH bt B BHAe OTAeJlbHblX 
6nOKOB CTaHAapTa IIBHWHR· 1 • 

MOAynH HnK coe,QHHA~TCH nocne AosaTenbHO C 8-0MHO~ eornacYIO~e~ 
3a rnywKo~, HMe~eH AHOAHYIO pa3BA3KY C 3eMne~ AIlA B03MO~Hoe TH 

n OAal..lH Ha MOAynH 04H~a~ero ~onR . npHMeHeHHe no nHOC TblO corna
CO BaHHOro TpaKTa AJ1H nOAcoe,QHHeHHFI 11nK 06ecne4V1BaeT nOAKn104e
HHe K OAHOMY reHepaTOPY a~COKOBonbTHbiX HMnyflbcoB AO ~ HnK pa3Me 
pOH 1024xl024 MM2 "n" AD 8 ~nK pa3HepOH 512x512 HH2 c coxpaHe

HVleM 4l0PMbt HMnynbca c xopoweH T04HOCTbl"J. OAHaKo B pRAe cnyl..laea 
~enecoo6pa3Ho YMeHbweHHe KOnH4eCTBa HnK, nOAcoeAHHReM~x K OAHOMY 
reHepaTOPY, B 4aCT HOCT H, AnR YAo6cTBa HaCTpOHKVI B CllY4ae 6 0 nbWO
ro pa36poca pa60l..lHX Han pR*eHHH MO,QYJ1 eH B 6noKax, a TaK~e nplo1 
pa60Te B HHTeHCHBHbtX n Y4Kax H Vl3Y4eHHH npo~eCCOB C 60flbWOH MHP
*eCTBeHHOCTb lO . 

nOMHMO rB~ 8 CHCTeMY BbtCOK080IlbTHor o n HTaHHA BXOAFH cxeMbl 
06pe3aH Vl R nOllO>+U1Te nb HblX HMnYIl bcOB, B03 HHK aIOU.\ Hx. npH 3apRAe ¢lOPMH
PY~HX I1 HHVlH OT HCTOI..IH HKa nHT aHH A, H 6nO K n OAa4H H perynHpOBKH 
o4HllIa~ero n011R ~nK. 
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CHCTeMa KOHTPOJ1R n03 
BOI1Ae T nOCTORHHO KOHTPO

JlHpOBaTb aMnnHTYA Y 101 ~op


My B~COKOBOflbTHoro HMnynb

c a Bcex reH epaTopOB, Be

nH4H HY 101 ¢OPM Y nonO~HTenb


Horo Bbt6poca /no c neHM

n yn bcal H npOH3BO,QHTb 

HHAH BHAyanbHYIO perYJ1HpOB


Ky H KOHTP011 b 04H~alO~ero 

tll'l1rrtp;,n011R MOAyne H Io1nK BO BpeMA) ... 


HaCT pOHKH H pa60Tbt yCTa

HOBKH. Ha pHc .3 nO Ka 3a Ha 

$YHK~HOHanbHaA c xeMa 

BbiCOKOBOflb THo ro nHTaHHA 


~nK. 

PHc.3. ~YHKQHOHanbHaH 
CnCTtMA ~oMTPonA 

cxeMa B~COKOBonbTHoro eiolcoKoeOIlt>Tt1.tx HItoI
1\),II.coa 11 n OAA'4n 

nHTaHHH J1nK. O'IMWAtotL\Ero OOl\fI 

3· C~CTEMA CbEMA ~H~OPMA~~~ C ~nK 

1 
3neKTpOHHa R annapaTypa CbeMa HH4Jo pMa~HH C ~nK BKll104 aeT B ce6R 

MaTPH~bt n aM HTH C (J)eppHTOBblMH Ko.nb~aMH. MOAyn\.l! C4 HTblBaHHR H 
311eKTpOHHY~ CHC TeMY B~BOAa HH~opMa~HH / 7/ . ¢eppHToB~e Konb~a MaT 
PH ~~ n a MHTH co6paH~ B rpynn~ n o 32 KOllb~a. KonH 4ecTBo r pynn 
e MaTpH~e on peAen ReTCR IlH HeHHbtMH pa3MepaMH KaMepbt lAO 32 r pynn, 
cooTBeTCTeY~IlIHX HOAYJ1~ 1 02~ x l 0 2~ MM2/. 3.neKT POHH~~ MOAynb 
CI..IHTblBaHH~, YCTaHaBnHBaOlllH~cH HenocpeAcTBeHHo Ha ~nK . cOAepm~T 

8 reHepaTopOB onpoca H ~ TOK OBbiX K11104a. MOAyn~ C4HTbtBaHHR 
06ceAHHeH~ B 6 110Ke HnK o~eH WHHO~ no ynpaBnR~~HM CHrHanaM , 
4TO n03BOllAeT Hcnonb30BaT b TO.n bKO 12 Ka6enel1 ynpaeneHHR AnR 
C4HT~BaHHA HH¢opMa~HH c KaMep . CTp06HPY~IQHH c~rHan OT CHC TeMt:.t 
B~BOAa nOAa eTC~ HHAHBHAya.nbHO AnR KamAOH KaMep~ . 

TpHrrepHblH CHrHan, B~pa6aTbiBaeMbI~ CHCTeMOH 6b1CTPOH 311eKTpo 
HHK H ~ BbiAenRIOl4HH B yCTaHoB Ke no.ne3Hoe C06b1THe, nOCTynaer Ht) 
~XOA 6110Ka ynpaB.neH~FI CHCTeMbi CbeMa HH$opMa ~HH. CHCTCM~ 6noKH
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PHc.4. BnoK- cxeMa C KCTe~ CDeMa HH¢opMa~HH c HITK. 

pyeTc~ Ha BpeM~ nOAa4~ B~COK080nbTHoro ~Mnynbca An~ H36e~aHH~ 


B03MomH~x nOMex. 3aTeM BCe YCTpO~CTBa C~CTeM~ YCTaHaen~Ba~Tc~ 


B Ha4anbHoe COCTO~H~e, nocne 4ero B~pa6aT~Ba~TC~ c~rHanbl 3anYCKa 

6nOKa B~60pa KaMep /3aAa~~ero HOMep onpaW~BaeMO~ KaMep~/ ~ 6no

Ka ynpaBneHl.1~ reHepaTOpaMI<1 onpoca ~ TOKOBbIM~ Kn~4aM!.1 /p~c.4/. 


6nOK B~60pa KaMep~ cTp06~pyeT COOTBeTCTBYIOUI~~, YCTaHOBneHHbl~ 


Ha HnK, 3neKTpOHH~~ MOAynb C4~T~BaH~~. 6nOK ynpaBneH~~ reHepaTO

paMH onpoca H KnlO4aMH B~pa6aT~BaeT ynpaBnH~~~e CHrHan~ An~ 


3neKTpOHHoro MOAynR C4HTblBaHHR H npOH3BOAItIT nocneAOBaTenb H bl~ 


onpoc MaTpltlU ~nK C 3aHeceH~eM B B~XOAHO~ perHCTp COOTBeTCTBY~


UlHX HOMepOB onpaWHBaeM~x MOAyne~ HnK, rpynn H cpa60TaBwltlx 

KOneL,t. 


npH Hanl<14~1tI ItIH~OpMaL,t1<11t1 C ~nK B B~xOAHOM perl<1CTpe Cl<1eTeMa 
OCTaHaBnI<1BaelC~, ~ 6nOK ynpaBneHItI~ B~pa6aT~BaeT 3anpoc Ha BBOA 
ItIH~OpMa~~1tI B 36M. EcnH I<1H~OpMau~~ C KoneU OTCYTCTByel, 6noK 
ynpaBneHItI~ 4epe3 5 MKC nepeXOA~T K cneAY~UleMY UHKny onpoca. 
6peM~ BblBOAa ItIH¢!opMauHI<1 C o4epeAHo~ rpynn~ KOIleu. He npeB~waeT 
4 MKC. CB~3b C~CTeMbl B~BOAa C 38H ocy~~cTBn~eTCR nocpe AcT BoM 
aAanTepa 18/. n03Bon~lOw.ero paCCMaTpl<1BaTb ::Hy c ltlcTeMY B Ka 4e CTBe 
"6J10Ka" / per I<1C Tpa / 3neKTpOHHO~ CI<1CTeM~ CYMHA hom lo1 KAMAK/ . ~H¢lop 
MauH~ BbiBOAHTCH B BHAe 16-pa3pHAHoro cnoBa, B KOTOPOM 6 pa3 
pRAoe onpeAenR~T HOMep MOAyn~ HnK, 5 pa3p~AOB COOTBel'CTBY~T 

HOMepy rpynnbl KOIleu B KaMepe / HoMep reHepaTopa C4HTblBaHHR H 
HOMep Kn~4a/ ItI 5 pa3pRAOB 3aAa~T HOMep cpa6oTaBwero B rpynne 
Konb~a. AnR 60nbwe~ rH6KO CT H nOAcoeAHHeH!.1~ MOAyne~ HnK H HX 

KOMnOHOB KH B 6110K!.1 CHCTeMa !.1MeeT 4eTbipe He3aBHCHMbi X Hanpaene
HItI~ KaH a11a n pltleMa HH¢!opMaLtI-1I-1 no YCHnI-1Ten~M 4TeHI-1~ H 6noK~" ynpaB
IleHltlfl reHe paT OpaMY1 ~ Kn~4aMItI . KamAoe HanpaBneHHe AonYCKa(:T 
nOAKn~4e H lo1e 6 MOAyne~ Hn K pa3MepOM l024xl024 MM2 ~nltl 12 MOAYneH 
pa 3MepOM 512x 512 MM 2.• 

t 

Ka~A~~ 6110K ~nK /KaK npaBHIlO, 8 6nOK BXOA~T c60pKa 1t13 
6 -:-10 MOAynei1/ CBR3aH C OAH I-1M HanpaeneHl-1eM. YCTaHOBKa "r~ne
POH " pa cn011araeT AByMR onltlCaHHblM!.1 CItICTeMaMH, K OAHO~ ~3 
KOTOPblX nOAc oeAVlHeHbI HnK, pacnOIlO)KeHHble AO cneKTpOMeTpltl4eCKoro 
Ma r HHTa MC-12, a K APyro~ - HnK, yCTaHoBneHH~e nocne MarHItITa. 
TaKoe pacnpeAeneHHe ~nK no HanpaeneHVlRM H CHCTeHaM C4It1T~BaH~~ 

06ecne4HBaeT w~pOKVle B03MomHOCT H An~ He3aBVICHMOH HaCTPO~K"" 

ItI pa60TbI YC TaHOB11eHH blx Ha KaHane 4a eH-ILt I-1CKpOB~X npOBOll04HbiX 
KaMe p , a TaKme n03Bon~ eT , B cnY4a e He o6 xOA HMOCTH. OnepaTI-1BHO 
npOltl3 eOAItITb \.13MeHe HItI~ B 4~Clle pa60Ta~~ I-1X MOAyneH H 5110KOB HnK. 

I 4 . rA30BOE 06ECnEYEHHE HnK 

~C Kpoe~e npOBon04Hble KaMep~ pa60Ta~T Ha cTaHAapTHo~ ra30BOH 
CMeCItI 80%Ne +20%He. JlIl~ YMeHbweHItI~ 4Hcna ¢OHOB~X ItICKP . CBR3aH
H~X C $OT o Io10 H""3aLtl-1e~ , B CMeCb Ao6aBn~~TcR nap~ CnltlpT a 
/ - 1 + 2,5%/ . CHCTeMa r a30Boro 06ecne4eHIo1R BKnlO4aeT B ce6fl: 
nynbT ynpaBne H\.1R An~ nOArOT08KH pa50 4ei1 ra 30BOH CMe CH C 803
MomHOCTblO BeeAeHI-1~ pa3nH4Hbix Ao6aBOK; pa cnpeAellltlT enb C Io1HA I-1 BItI
AyanbHo~ AnR Ka*Aoro MOAynR perYJ1l-1pOBKOH H KOHTp011eH ra30Boro 
nOTOKa; C""CTeMY c60pa r a3a 1-1 ero 04HCTKH C nocneAylO~eH Ao6aBKOH 
Heo6xOAItIMbiX KOMnOHeHT 191 . nOCTORHHbl~ KOHTponb 3a COCTORHHeM 
ra3a ItI BpeMeHeH naMRTH ~nK ocy~ecTBn~eTcR CneUl-1a11bHOH 1-10HH3aLtHOH
HOH KaMepoi1 / 10/ 

. TaK KaK ItIOHItI3aUHOHHa~ KaMepa Aa eT HHTer panbHY~ 
xapaKTep~CTHKY COCT aea ra3a, 60Ilee AeTanbH~~ a Ha1lH3 CMeclo1 nepHO
AH4 eCK~ ocy~ec TBIl~eTC ~ C nOM~b lO ra30Bo r o xpOMaTor pa~a . K CIo1 CTeMe 
ra30Boro 06ecne4eHVI~ Home T 6~ Tb nOAKnlO4e Ho AO 6 0-TItI MOAyneH ~nK . 

5. XAPAKTEPHCTHKH HnK


} OCHOBHOH 3aAa4et. npV! H3y4eH~1tI xapaKTepltICTHK HnK Ha nY4Ke 3ap~


>KeHH blX 4aCTHLt RBnRnOC b YCTaHOBneH!.1e onTItIManbHOro pemltlMa pa60nl 
CHC TeMbi KaMep no Hanp~*eHItI~ Bbi COKOBonbTHoro nHTaHI-1~, Be 11H4Io1He 
04 1-1~a~e ro nonfl H ra30BOMY COCTaBY, 06ecne4 lo1ea~ero BbiCOKYIO 3¢
¢leKTIo1 BH OCTb 101 KOO PAI-1 HaTHYO T04HOCTb perVlCTpaLtV!1-1 n011e3HblX co6b1

6TItI H B ycnOe\.1flX 6011bWHX nOTOKOB 4aCTHLt /1 -:- 2.10 4acTHLt/ce KYHAY/ . 

npltl 3TOM Hcn011b30eanC fl II Tec ToBbI~1 1 peml-1M, B KOTOPOM CLtHH THnnR 

LtVl OHHblMH C4eT4HKaMI-1 BbiAenRnCfl AocTaT04HQ Y3KHH nY40 K /2x2 CM 2/ 

B o611acTH MaKC\.1ManbHOH HHTeHC HBHOCTItI nOT OKa npOXOAR~I-1X 4aCTH Lt. 


AnR Bbl60pa pe~I-1Ma no BbiCOKOBOIlbTHOMY nlo1TaH~1O AnR Bcex MOAY11ei1 
CH Io1MalOTCR 3ae~CI-1MOCTItI 3$¢eKTItIBHOCTItI ~/%/ H cpeAHero 4HC11a Io1CKP 
n Ha OAIo1H Tpl-1rrepHbI~ 3anycK CIo1CTeMbi OT aMnnltlTYAbi ItIMnynbca . Ha 
pl-1c .5 npHBOA~TC~ pe3Y11bTaTbi 1t13MepeHH~ AnR MOAYlle~ pa31l1t14HblX pa3 
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P Hc. 5. 3aBHCHMOCTH 3~eKTHBHOCTH perHCTpa~H qaCTH~ 
MOAynHMH HflK OT aMnnHTYAW BWCOKQBOnbTHOro HMnynbCa. 

MepOB, "" cn OIlb3Y~~XC R B y CT dHoBKe "rl-1nep OH 11 
• Wlo1plo1 Ha nnaTO nplo1 

npHeMIleMOM cpeAHeM ~ Hcne Io1 CKP AnR ecex KaMe p COCTaeIlReT He Me
Hp.e OAHoro KHIlOBOIlbTa . OAHaKO 06naC Tb Han pR*eH""~, np..., KOTODO~ 

peaIlH3ye TcR Halo11lY4wee pa3peweHlfle , He npeBblwa eT 250 -:- 300 B. 
npHseAeHHble Ha p&.1C YHKe x apa KTepHCT Io1KH nOllY4e Hb& npH HcnOIlb30BdHH J.1 

''pa604eVr '' ra30BoVr CMeCIil 179%Ne +20%He +1 ,ot e H OH / H J.1HAHBH 

AyallbHQ Bbl6paHHblx AJl R MOAyne~ 3Ha4e H Io1,RX 04""UllIOUl~ro n OIlR B HHTep

BaIle 90.,. 120 B. 
KaK yme OTMe4anOC b, AIlR YMeHb weH Io1R 4Hcna $OHOB~X HCKP, 803

HIo1KalOlJ.lHx B p e 3ynbTaTe $OTOHOH H3aLt Hl.ot r a3a 3ap~lKeHHblMH llaCn1 LtaMH, 

B ra30BY~ CMeCb Ao6aBnAeTC R onpeAeneHHoe KonHlleCTso n a pos cnHpTa . 

npl<1 3TOM B HccneAoeasweMCR HH Tepeane KOHLte HTpaLtHi1 cnHpl a 
/0,4 -:- 1 , 5%/ speMA n aMRTH ~n K HeCKonbKO ysel1HllVlSaeTCR c pOCTOM 

KOHLteHl paLtIo1 H na pos cnVlpTa B pa6011e~ CMeCH / p VlC. 6/. TaKCle YB e n H

ll eHJ.1e epeMe HJ.1 n aM RTJ.o1 , nO- SHAHMOHY, HO)f(e l 6 blT b 06bRCHeHO YHe Hb 

WeHJ.o1eH nOAS H1KHOCTH 3neK TpOHOS / 11 / . lie60n b wo e yse nlo1'-1 e HH e speHeHH 

n aHATH , CBR3aHHoe C A06aeneHHeH e pa604Y~ CMeCb n ap08 cnHpTa, 

nerKO KOHneHcHpyeTcR H3HeHeHHeM eenHllHH~ OllH~a~ero nonA. 

TaK KaK 0 6lJ.laR 3aAep)f(Ka 3anYCKa~ero CHrHal1a , o6ycnoeneHHaR 

apeMeHeM ~OpMHposaHHA norHll ec Koro TpHrrepa VI 3aAep)f(KO~ S KaGenRx, 

AocTaTo4HO aenlo1Ka / 750 -:- 900 HC/ . Mbi He \.1Cn0l1b 3 yeM AnA YMeHbwe

HHR SpeMeH\.1 naHAlH CHl1bHblX 3neKTpOOTp\.1LtaTel1bH~X A06asOK /Ta KHX, 

Ka K il>peoH- 12. CCCl, •• . ). 
AnA YCTaHOSK H He06XOA\.1MOrO AI1A pa60TbI epeMeHH n aM AT\.1 HCnOl1b

ayeTcR ero 3aBHCHMOCTb OT Oll\.1lJ.la~ero n onR. Ha p\.1c . 7 nOKa3aH~ 

p e 3yn bTaTbi H3MepeHHA 3aSHCIo1MOCTH epeMeHH naMATH OT senHllHHbI 04101

lJ.la~ero nonR AnR pa604 eM ra30s0H CMeCH. OnTHManbHblH Bbl60p spe

MeHH naMRlH n03BonAeT 3~eKTHBHO CHVI)f(aTb 4V1cno $OHOBbiX HCKP B 

MOAynRx ~nK . Ha pVle.S nOKaaaHbI npo¢Vll1H nY4Ka llacTHU npH pa3Hblx 
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PMc.7 . 3aaHCMMoeTb BpeMeHH naMRTH HflK OT aenKll HHbI 
O"H~alOOl.erO nonR , nOAaBaeMoro Iia MOAynH HTlK. 

3Ha~eHHRX Oll~~a~ero nOl1R / a 3Ha~~T, H BpeMe HH naMR TH/ Ha OAHOM 

~3 MOAyne~ HnK . H3MeDeH~R COOTBeTCTBY~T H HTeHCHBHOCT~ nY4Ka 

5xl OS 4a cTH u/e , nD~ 3TOM 06lJ.laR 3arpy3Ka KaMep COCTaal1Re T 

> 1 .5 .1 0 6 4acTH~/c. 
- BpeMR naMRTH KaMep B pa6011eH pe~~Me COCTaenReT 1 ,8-2 MC . 

3TO AOC TaT04HO 60l1bWaR 8e llH4~Ha, OAHaKO OC HOBHOail 3aAa4e~1 I-t CKPO

SblX KaMep B yCTaHoBKe ASl1Re TCR nony4eH ~e XO pOWH X KOOPAHHaTHbiX 
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PHc.B. npO$HnH n~IKa Ha MOAyneN 
HnK npH pa3nH~HhlX 3HaQeHHRX no

AaBaeMoro 04~a~~ero nOnR. 

xapaK T ep~CT~K TpeKOB 4aCT~~ 	~c

cneAyeM~x npo ~eC COB. Tpe6oBaH~R 

K BpeMeH~ naM~T~ 3 Ha4~T enbHO Me 

Hee *eC T K~e, TaK KaK ~ c n onb30Ba

H~e B YC TaH OBKe npo nOPU~OHanbH~X 

Ka Me p 1 - 18 00 KaH an oBI ~ Cl..\~H
T~J1.nfll..\HO HHbIX rOAOCKonOB 1- 250 
3neMe HTo BI n03BOnfl e T nYT e M C03
AaHHfI I tBpeMeHHo~ MacK~11 AOBeCT~ 

apeMeHHoe pa3peweH~e yCTaHOBK~ 
AO AeC RTKO B Ha Hoce KYHA H TeM 
caM~M 3~eK T~B Ho OTAenRT b Tpe
K~ non e3 Hbl X C06bIH1~ OT ¢OHOBbl X, 

o6ycnoBlle HHbix npOXOlt(Ae H&.1 eM 4a CT..,l..\ 3a BpeMR naMflT~ Ioo1CKP08b1X 
KaMep np&.1 60nbW~X 3arpY3Kax . 

Ka K "'3BeCTHO, Ha~ny4wee KOOPA~HaTHoe pa3peweH~e ~C KP08b1X 

KaMep AOCT~raeTCfI B pe*~M e. KorAa cpeAHfIfi w~p~Ha ~CKPbl Ha co
6~T~e COCTaBn~eT 1,5 np OBOnO~KJ1. 3TOT Kp~Tep~~ TaK*e 8XOAIoo1n 
B Bbl60p onT~ManbHoro pe)t(~Ma. Ha p~c. 9a nOKa3aHO DacnpeAeneHHe 
no 4~cny npOBon04eK B OAHO~ ~CKpe, a Ha p~c .96 np~BeAe HO pac
npeAeneH~e no 4~cny ~C KP Ha OA~H Tp~rreDHbI~ 3a nYCK C~CTeMbi HnK 
np~ Bbl6paHHbix COCTaBe ra30Bo~ CMec~ 101 BeIh14HHax 0 4HIlIalOutero nOJ1J=f. 

OTMeT~M, 4TO Bce nplo1BOAIo1Mble xapaKTepHCTHKH nony4a~T c~ 
HenocpeACTBeHHO B pelt(Io1Me OH -na~H. npH 3aAaHHoH r eOMeTpHH /z 
KOOPAIo1HaT~ MeCTon ono)t(eHIo1~ HOAyneH no nY4KY H Bbl4Hcne HHblX CA8J.1 
rOB MOAyne~ OTH OCIo1 TenbH O APyr APyra /B pe)t(HMe OH-na~H e 03MO >t<HO 
BOCCTaHOBneH~e TpeKOB 101 nonY4eH~e c06 CTseHHO TpeKOBbiX xa paKTe
PIo1CTIo1K ~nK. Ta K, Ha pHC. 10 a H 6 npHBOARTCR pacnpeAeneHJ.1R OTKno
HeHIo1~ l..\eHTpa TR)t(eC TH HCK Pbl OT no nOlKe HHR BOCCTaHOBneHHoro TpeKa 
AnR MOA yneH 51 2 H 1024 COOTBe TCTBe HHO. nocneAy~ee YT04HeHJ.1e 
reOMeTpH 4eCKHX KOHC Ta HT /cAB HroB MOAyne~ OT HOC HTenbHO APyr 
APyra H Y4 e T nOBopOTOB MOAyne H B nnOCKOC TH, nepneHA~KynRpHoH 

nY4KY/ B pe>t<HMe 06pa60TKH ~-naHH 0 6ecne4 HBa e T KOO PAHHaTHoe 
pa3peweH..,e < 0,3 MM H pa3 peweHHe no ~MnynbC Y 6. P/P < 0 , 5% Ipl-1c. 1Dal . 

3Kc nnyaTaUHR OnJ.1 CaHHOH CHCTe MbI HCKP0 8 b1 X npOBOn-O'-l HbI X KaMep 
B Te 4eHJ.1e DRAa neT Ha yC TaHo BKe "r,,'mepOH II nOKa3ana ee BbiCOKYIO 
HaAemHOCTb B pa6 0Te, a ee xapaKTepHcTHKH OTBe4alOT Tpe6oaaHHRM , 
Heo6xOAHMblM AnR peweHHR nOCTaBneHH~X $H3&.14eC KHX 3aAa'-l , 

B 3aKn~4eHHe aB Top~ C4HTa~T CBOHM np&.1R TH~M Aon rOM B~Da3Io1 Tb 

fin ar OAapHOC Tb B. n. ,Il>t<enenoBY H r.l.,ll. npOKOWKHHY 3a npORBneHHbl~ 
HHTepec H nOAAep)t(KY B pa60Te, B.6 . ¢nArIo1HY 3a 6onbwy~ nOM~b: 

OKa3aHHY~ npH CQ3AaHvB1 ycTaHO BK .... , a TaK 1Ke npH3HaTeJ1bH~ C.B.~3 r a 

weay , H. H. KY3He~OBY , H. n. MOWKOBY , n. B. CIo1MOH OBY H t1 . B. T.... xOHoay 
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3a nOCTO~HHY~ nOMDm b 8 H a CTpO~K e annapaTyp~1 ~3rO T OBneH~~ OTAenb
H~X y3 flO B ~ MOHTa~e yCT a HoBK ~ B ~enOM. 

PHc.9. PacnpeAeneRHe no qHcny npoa G 

J11~ 	
BonOK W~ OAHOA Hcxpe / a / H no qHC


ny HCKP D 8 MOAyne Ha OAHH TpHrrep

Hb~ sanyCK CHC TeMhl .
" • 

• 	 PHC. IO. PacnpeAeneHHR OTKnOHeHHH 
~eHTpa TR~eCTH HCKP~ OT nono~eHHR, 
BOCCTaHOaneHHOrO TpeX3 AnR MOAyn eA , 

2 2.' 	

512 / 0/ H 1024 / 0/ H pacnpeAene HHe, 
+ _ :-"""',-" xap3KTepH3YJO:Ilee HMJlYllbCHOe pa9peme

.l J HHe cneXTpOMeTPa / s / . ..... 
a 	 o 8N 

n'l~H 1\' I~Z' 11·lj-41 , 

6· o.3~5 (5. q~,~ 0,0,5'7"4 

AX 

O,'~U a .....~, ("'"') (2 G,,,-, P,J 0 ',U,".'U (mm) 


-r; til I ;r llJ( 

n~TEPATYPA 

1. AK"MeHKO C.A. "AP. O~~~, 1-8948, /ly5Ha, 1975 . 
2. AK"MeHKO C.A. " AP. O~~~, P13-80-155, /ly5Ha, 1980. 
3. KOHCTaHT"HOB B.¢., npOXOpOB A.H. ~¢B3, 76-25, Cepnyxo8 ,1976 . 

". KapneKoB m./l. " AP. nT3, 1972, r6, c . 83. 
5. BnaCOB n.l. " AP. nT3, 1973, ~5 , c . 53. 
6. KapneKoB ~.A. " Ap· nT3, 1976, ~4 , c. 149. 
7. MaKapoB I.n. " AP. nT3, 1973, ~4 , c. 56. 
8. 3enenYK"H C.A. " AP. ~¢B3, 77- 82 , Cepnyxo B, 1977 . 
9. AK"MeHKO C.A. " AP. O~R~., 13-82-834, /ly5Ha, 1982. 

10. AK"MeHKO C.A. " Ap. O~R~, 13-82-835, AY5Ha, 1982. 
11. ACTa5aTRH P.A. " Ap. O~R~, P13-8383, Ay5Ha, 1974. 

PYKonlo1Cb nocTynlo1na B 1013AaTenbcKIo1~ OTAe n 
24 RHBapR 1983 rOA •. 

"Pip 

II 

http:Te4eHJ.1e
http:YT04HeHJ.1e
http:pacnpeAeneHJ.1R


A3-11787 

A13-11807 

A1,2-12036 

A1,2-12450 

A11-80-13 

A4-80-271 

A4-80-385 

A2-81-543 

HET nH OPOBEnOB B BAWEA BHBnHOTEKE? 
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~3AaTenhCKHH OTAen 06~eAHHeHHOrO HHCTHTYT8 BAepH~X HCCneAOBaHHH "' 

AKHMeHKo C.A. H AP· 13-83-29 
CHCTeMa HCKPOBWX npoBOn04HWX KaMep cneKTpOMeTpa BTOPH4HWX 4aCTH~ 
YCTaHOBKH "rHnepoH11 

~eTCA KPaTKOe OOHCaHHe KOHCTPYK~HH HCKPOBWX npOBOn04HWX KaMep /HnK/ 
C pa3MepaMH pa604HX nn~aAeH 256x256 MM 2, 512x512 MM2 H 1024x1024 MM 2. 
PaCCMaTpH&aOTCA CHCTeMW C4HTWBaHHA HH~PMa~HH, BWCOKOBOnbTHOrO OHTaHHA H ra-
3oo6ecne4eHHA. npHBOAATCA XapaKTepHCTHKH HCKPQBWX KaMep, nony4eHHWe Ha ny4Ke 
4aCTH~ cneKTpoMeTpa "rHnepOH11

• Pa3peweHHe no HMnynbCy BTOpH4HWX 4aCTH~ 
CneKTPOMeTpa COCTaBnAeT 0,5%. 

Pa6oTa awnonHeHa a fla6opaTopHH AAePHWX npo6neM OH~H. 

Coo6weHHe 06•eAHHeHHoro MHCTMTyTa RAePHWX MCC~eA08aHMH. tly6Ha 1983 

Akimenko S.A. et al. 13-83-29 
Wire Spark Chamber System of Secondary Particle Spectrometer of Hyperon 
Installation 

A short description of wire spark chambers (WSC) construction are given. 
Effective areas of WSC are 256x256 mm2,512x512 mm2 and 1024x1024 mm2. 
Electronics,high-voltage supply and gas system are described. Characteris
tics of the spark chambers measured on the pion beam of the Hyperon spectro
meter are discussed. Mom~ntum resolution of the secondary particles measured 
by WSC is about 0.5%. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 

Communicat ion of the Jo int Institute for Nuc lear Resea rch. Dubna 1983 

nepeBOA O.C.BHHorpaAOBOH . 


