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CneKTPOMeTp~4ecK~fi KOMnneKc ''l~nepoH'', npeAHa3Ha4eHHbli1 AilR 
~CCileAOBaH~R r~nep3apRAOB006MeHH~X np04eCCOB /1/, B Ka4eCTBe 
KOOPA~HaTH~X AeTeKTOPOB COAepm~T B CBOeM COCTaBe AOCTaT04HO 
60JlbWY~ ~ nOCTORHHO pa3B~Ba~~Y~CR C~CTeMy nponop4~0HailbH~X 
KaMep /nK/. 

CneKTpOMeTp BTOp~4H~X 4aCTM4 Cy~eCTBy~~efi YCTaHOBKM OCHOBaH 
Ha MCnOilb30BaH~~ KOM6MHa4MM MCKpOB~X npOBOI104H~X KaMep /AO 30 
KOOPAMHaTH~X nilOCKOCTefi/ M nK /6 KOOPAMHaTH~X nilOCKOCTefi C pa3-
MepaMM pa6o4efi o6naCTM OT 256x256 MM2 AO 1Q24x1Q24 MM2/. ~IlR 
C~eMa MH$OpMa4MM C 3T~X nK HaM~ 6~na pa3pa6oTaHa C~CTeMa C4~
TbiBaHMR, OCHOBaHHaR Ha npMMeHeHH~ 60ilbWOfi rH6pHAHOfi HHTerpanb
Hofi cxeM~ /51~C/ K405Xnl /2/. 5a3~py~~aRCR Ha 3Tofi me cxeMe 
CMCTeMa C4~T~BaHMR c nK ycTaHOBKH APEC/3/ MMeeT cne4~$HKY 
KOMnaKTHoro pacnonomeHMR 4~IlHHAPH4eCKHX KaMep BHYTPH MarHMTa 
11 HeYA06Ha B HaWeM CI1Y4ae. ~pyraR pa3pa60TKa /4/ OTilM4aeTCR OT 
Hawefi 6onee cnomHofi norHKofi, Mcnonb3y~~ef1 c~rHan~ 3anpoca Ha 
o6cnym~saH~e rpynnbl npOBOil04eK nK M 6onee TPYAOeMKMM MOHTameM 
nJlaTbl per~CTPa4MH M pa3BOAK~ pa3~eMOB, pa3MeL~aeMbiX Ha nK. 

KPOc;c, 

nPonoP~~OHAAbHA~ 
KAMtPA 1 

CTP06 

nPOnOPlj~OHMbHA~ 
KAMEPA N 

OOC/\EUOBATE/\bHA~ MAf~C.TPAJ\P 

PHc. I . CTpyKTypHaR cxeMa CHCTeMbi cqHTbiBaHHH •.• 
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CTpyKTypHaR CXeMa npegCTBBflReMO~ 3geCb CHCTeM~ C4HT~BBHHR 
c nK noKaaaHa Ha pHc.1. 0Ha sKn~4aeT s ce6R: 8-KaHanbH~e nnaT~ 
perHcTpa~HH CHrHanos C nK /8YK-921/; nnaTy pa3BeTBHTenR, CHrH~
flOB cTpo6a H c6poca /P-16/; nnaTy MarHcTpanbH~x ycHnHTene~ 
/Y-32/; CHrHan~ C KOTOp~X B~BOARTCR B nocnegoBaTeflbHY~ MarHCT
panb H nocTyna~T Ha sxogbl 6noKa KOAHPOBil\HKa KH-0 18/6/, KOTOPbl~ 
cosMeCTHO c 6noKoM gewH$paTopa rpynn nposonoK /AHr-256/ op
raHH3yeT CbeM HH$OpMa~HH C KaMep. 

OcHOBH~M 3neMeHTOM nnaT perHcTpa~HH• RBnReTcR 5rHC K405Xn1 , 
COCTORI1(aR H3 ABYX HgeHTH4H~X KaHaflOB BHga: ycHnHTenb, AHCKPHMH
HaTOp, OAHOBH6paTop 3agepmKH, CTpo6HpyeMaR naMRTb /pHc.2/. 
nnaTa perHcTpa~HH /pHc.3/ cogepmHT: 4 Kopnyca 5rHC K405Xn1; 
KOHgeHCaTOpbl C 6J1 =0, 33 7 1 , 0 MK$ /KM-6/ B ~enH o6paTHO~ CBR3H 
YCHflHTeflR AflR CTa6HflH3a~HH pemHMa no nOCTORHHOMY TOKy; pe3HCTO
Pbl R3 /MnT-0, 25/, nogo6paHHble HHAHBHgyanbHO gnR Kamgoro KaHana; 
KoHgeHcaTopbl "paaBR3KH 11 no ~enRM nHTaHHR +3 B H -3 B /KnC-0, 033 
H K53-1-22,0x6 B/; 3ai1(HTHY~ ~enb sxoga no TOKY H3 gsyx AHOAOB 
H peaHCTopa MnT-0,25-100 OM. BHeWHH~ BHA nnaT~ noKa3aH Ha 
pHc.4. HMe~ll\H~CR Ha MHKpocxeMe K405Xn1 sxog gnR perynHposaHHR 
nopora cpa6aTWBaHHR YCHflHTeflR HaMH He HCnOflb3yeTCR, T.K. pa3-
6poc senH4HH nopora 121 npaKTH4eCKH He HMeeT aHa4eHHR npH pa6oTe 
KaMep Ha 11MarH4ecKo~" cMeCH raaos I U > 30 MB/ 161, 

cHrH. c npos. 
npHMeHReMO~ Ha Hawe~ YCTaHOBKe. BpeMR BblgepmKH OAHOBH6paTOpa 
B~6HpaeTCR B 3aBHCHMOCTH OT BpeMeHH BWpa60TKH $H3H4eCKOrO TpHr
repa. B HaweM cny4ae aagepmKa s 520 HC ycTaHasnHsaeTCR nog6o
poM peaHcTopa R3 H BHeWHHM ynpasnR~Il\HM noTeH~HanoM Uyrrp/nog-
6op R 3 ocyl1(eCTBnReTCR npH uyrrp .=+ 1 , 2 B/. 

nnaT~ perHCTpa~HH ycTaHaBnHBa~T Ha nK B 86-KOHTaKTHWe pa3be
Mbl KAMAK, aanaRHHble Ha cne~HanbHO~ ne4aTHO~ nnaTe - ''Kpocce''. 
Paapa6oTaHbl H MoryT npHMeHRTbCR gsa THna "Kpocca" /s aasHCHMoc
TH OT KOHCTPYKl\¥1H nK/. Bgonb OAHO~ H3 CTOPOH 11 Kpocca 11 pacnono
meH~ BXOA~ KaHaflOB perHCTpa~HH C waroM 2 MM HnH 4 MM, KOTOpWe 
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nogcoeg!.1HHIOT K naMenHM nposono4eK nK. nepSbli1 Tl-1n ''Kpocca"• 
- /pasMep~ 256x1,3 MM2/ gon~cKaeT pasMe~eHMe 16 nnaT perHCTRa~MH, 

SbiXOAbl KO,TOpbiX o6oeAMHeH~I S rpynny np 32 M SbiSegeHbl Ha/32-npp
SOAHYIO MarHCTpanb. Ha STOPOM nme "Kpocca" /256x175 MM2/ 1 YCTa
HaSnH~aeTCH 8 nnaT perHCTpa~MM C 16-npOSOAHOi:i MarMCTpanbiO, 
KoHCTPYK~HH "Kpocca" nossom'leT npM noMOll\M nepeMbl4eK ysenM4HSaTb 
4HCnO KaHanos perHCTpa4HM S 3aSMCHMOCTH OT ,.Pa3Mepos nK. / , 

BHeWHHMH ynpasnHIOll\HM~ CHrHanaMH AnH nnaTbl perMCTpa~HH HSnR
IOTc~: 3anHCb /CTpo6/ S T~Hrrep ~aMR~H; QTeHHe M3 naMRTH; c6pOC 
HH¢0pMa~HH H3 naMRTH - see HMnynbCHble, M nQTeH~ManbHbli:i CMrHan 
U ynp .,QnR peFynMpOSaHMR i?PeMe~H 3agepmKH. 

CHrHanbl "3anMCb 11
, \"C6poc" H U ynp.- o6ll\He gnR scex nnaT perH-

cTpa~HH. . 
AnR HOpManbHOi1 pa6oT~ TpaH3MCTOpH~x Knl04e~ ~anHeH H c6poca 

MMKPOCXeM K405Xn1 He06XOAHMO pasMeCTMTb Ha nK nnaTy passeTBMTe
nR /P-16/ cHrHanos sanH~H H c6poca. npHH~HnHanbHaR cxeMa 
OAHOro .KaHana passeTSHTenR npMsegeHa Ha pHC.5. nnaTa HMeeT gsa 
HAeHTH4HbiX KaHana Ha 8 Sblxogos Ka>KAblfi. OgHHM,sbiXOA.HbiM tCHrHanoM 
ynpasnRIOTCR 4 nnaTbl perHCTpa~HH /32 KaHana ycHnMTenei:i/'. 4T06bl 
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yny4WHTb <)lOPMY ynpasnRIOll\MX CMrHanos, Harpy304Hble pe31'1'cTopbl 
51 OM, s'anaHsai6TcR -Heno~pegcTseHHO y nhaT' perMcTpq~MI-1. 

- n:nR C411TbiSaHHR HHQ\OpMa~HH C 'nnaT 'perMC,Tpa4MH n'pMMeH.AeTC.A 
I ' 

cTaHgapTHbli:i 6noK KOAHPOSU\MK cl1rHanos c npoSO.IJ04HbiX KaMep Kl1-
l I • 

018/5/ M paspa6oTaHHblill HaMI-1 6noK "Aewl1¢paTop" /AHr-256/. EinoK 
K11-0l8 nocnegosaTenbHO sw6MpaeT rpynn~ no 32 sneMeHTa ~yTe~ 
noga4H 8-paspRgHoro gsoM4Horo cnosa agpeca .H 2Tpo6HPYIOU\ero cHr-

~Hana. AnR npasMnbHoro c4MTbiS,aHHR HH¢op'Ma'~MM c nnaT perHcrpa~M~ 
Heo6xogHMQ npeo6pasosaTb s~pa6aT~saeM~ill s X11-0l8 ABOH4H~ill KOA 

, aAPeca rpynnbl 's, nosHQI10HHbli1 H ocyll\eCTBHTb npeo6pasosaHHe cHrHa::: 
nos H3 ypos~::~efi TTL s yposHM NIM , Heo6xogMMble gnR ynRasneHHR 
pa6oToi1 Mi1KpocxeMbl K'405Xnl. YKa3aHHble npeo6pas6saHHR ocylllecT
sneHbl s 6noKe AHr -2?6 /pHc. 6!. OgHMM cHrHanoM 4TeHHR, nony4eH-' - \ 
HbiM •B ~ 'AewH¢paTope 11 , C4MTbiBaeTCH rpynna M3 32 3J1~MeHTOS. 

~ ' I 
~nH nepega4M 1'1H¢0pMa4H1'1 C nK no neHT04HOMY, Hnl-1 ~ene<!>OHHOMY 

Ka6en10 a 6noK K11-trl8 Ha "Kpocce" ycTaHosl1eHa nnaTa Mari1cTpanbHbiX 
ycHnwrenefi /Y-'32/. 0AHa nnaTa cogep>KMT 32' OAHHaKOSbiX

1 
KaH·ana 

tviarHCT~ailbHbl'-< ycHni'!Tei1ef1. npi-1H4~nHaJlbHaR CXeMa OAHOrO KaHana 
,np1-1segeHa Ha p1-1c.7. 3Ta cxeMa' nossonReT nony41'1Tb HMnynb~ 

3,5 B npH conpoTI'l~neHHH 100 OM. 
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OnMcaHHa~ s~we CMCTeMa C4MT~BaHM~ noss?n~eT npoM3BOAMTb 
CbeM MH$OpMai..IMM C -8192 npOBOn04eK. nonHoe speM~ C4MTbiB8HM~ MH
$OPM81..1MM npM 1% AOne cpa60T8BWMX npOBOnOK COCTaBn~eT 2,825 MC. 
OcHOBHY~ AOn~ saHMMaeT sanpot MaWMH~ EC-1010 Ha npep~saHMe -

,2 Me; C4Mt~saHMe MH$OpMai..IMM B 6~oK KH-018 - 0,7 ~c; speM~ npMeMa 
B M8WMHY- 0,125 MC.BXOAHOe COnpOTMBneHMe KaHanos perMCTpai..IMM-
1 ,3 KOM. nopor perMCTP81..1MM - 1 ,2 MB. HoMMHanbH8~ 3aAepmKa -
520+10 He. AManasoH perynMposaHM~ saAepmeK - 300-550 He. MepTsoe 
speM~ KaHanOB - He 6onee YABOeHHOIIi senM4MHbl 3aAepmKM. noTpe6nne
M~e OT MCT04HMKOB nMT8HM~ TOKM An~ KaMep~ 512x512 /MM2/ /256 Ka
HanOB perMCTPai..IMM/: +3 B- 7,6 A; -3 B- 7,6 A; +6,B- 0,3A; 
,-6B- 0,7 A. 

1 AaHHa~ annapaTypa B Te4eHMe roAa 3KcnnyaTMpyeTc~ Ha 4 nponop
I..IMOHanbHbiX KaMepaX C pa3MepaMM 3$$eKTMBHOJii o6naCTM 256x256 MM2 
M 512x512 MM 2 ycTaHOBKM "rMnepoH11

, pacnonomeHHOtli Ha KaHane 
W18 yct<dpMTen~ ~<I>B3. B Ka4eCTBe pa6o4etli rasosotli cMeCM Mcnonb-
3osanacb T·aK Ha3biBaeMa~ 11MarM4ecKa~" cMecb /:Ar +25% Mso6yTaH + 
+ 3% MeTMnanb + 0,3% <t>peoH 1361/. Ha pMc.8 npMBeAeH~ KPMBa~ 
3$$eKTMBHOCTM M wyMosa~ xapaKTepMCTMKa nponopi..IMOHanbHotli KaMepbl 
512x512 MM2 C warOM npOBOn04eK 2 MM /0 20 MKM/ M Mem3net<TPOAH'biM 
3830POM 6 MM. nnaTO no 3(\J$eKTMBHOCTM H84MHanOCb npM Hanp~.meHMM 

Ha KaMepe 4,0 KB M ~MeeT npoT~meHHOCTb ~00 B. Aon~ coceAHMX 
cpa6aT~BaHMIIi npM 3TOM cocTaBn~na 7%. Ha pMc.9 npMBeAeHa KpMBa~ 
3aAepmaHH~X cosnaAeHMIIi npM Hanp~meHMM Ha KaMepe 4,3 KB. • 

PMC. 10 Mnn~cTpMpyeT npo$Mnb ny4Ka, naAa~~ero Ha BOAOPOAHY~ 

MMWeHb ycTaHOBKM "rMnepOH11 /B npo$Mne 104 C06biTMJii/. 
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PHc.IO. llpo~Hnh rryqKa, rrap;aw~ero Ha MHmeHb. 

1 . OnMcaHHa~ cMcTeMa C4MT~BaHMR sa speM~ 3KcnnyaTai..IMM noKa
sana B~COKY~ HaAemHOCTb M noMeX038~M~eH~0CTb, pa6oTa~ B ycno
BMRX 3neKTpOM8rHMTH~X noMeX, OT pacnonomeHH~X B HenocpeACTBeH
HOJii 6nM30CTM MCKpOB~X KaMep. 

2. ~cnonb30BaHMe Ha nnaTe perMcTpai..IMM pa3beMa KAMAK c AY6nM
pyeM~MM KOHTaKTaMM nOB~waeT H8Ae>l<HOCTb CMCTeM~ M n03BOn~eT 
MCnOnb30BaTb ne48THY~ nnaTy "Kpocc'' C npOCTOJii pa3BOAKOJii CKB03HbiX 
MH$OpMai..IMOHH~X M ynpasn~~~MX WMH. 

3. CneAyeT OTMeTMTb npocToTy nnaT~ perMCTPai..IMM, Mance t<OnM-
4ecrso HasecH~x 3neMeHTOB Ha nnaTe, KOMnaKtH~tli 6noK AeWM<!>PaTopa 
H0Mepa rpynn~ /AHr-256/, B03MOMHOCTb npOCTOrO Hapa~MB8HM~ 
4Mcna onpawMsae~~x KaHanos. 

4. ~cnonb30BaHMe cepMIIiHoro 6noKa K~-018 npeAnonaraeT B03Mom
HOCTb 6y$ep~3ai..IMM MH$0PM81..1MM C npOnOPI..IMOHanbH~X KaMep M C4MT~
BaHMe 3anMC8HHOJii B 6y¢epHy~ naMRTb MH$OPM81..1MM Me>l<AY I..IMKnaMM 
ycKopeHM~. 

B 3aKn~4eHMe asTop~ s~pama~T 6naroAapHOCTb B.n.Amenenosy 
M IO.A.oyAarosy 38 nOMO~b, OK838HHy~ npM C03A8HMM CMCTeMbl C4MTbi
B8HMR; n.B.4epKacosotli, n.H.AHT~XOBolli, IO.n.E$MMOBO!Ii, n.H.noHOMape
sotli, H.H.Ky3Hei..IOBY - 3a 6onbwy~ pa6oTy, nposeAeHHY~ MMM npM 
MOHTame M B~eAeHMM 8 3KCnnyaT8l.IM~ CMCTeM~ C4MT~BaHMR. 
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. HET nH nPOBEnOB B BAWEA BHBnHOTEKE? 
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nMnRp A.8. M AP· 1-82-729 
CMcTeMa c1oe..a MHCI!OPMaqMM c nponopqMoHanbHWX KaMep ycTaHoaKM "fMnepoH" 

1

Ha OCHOae rM6PHAHOH MMKpocxeMbl Klt05X01 

0nMCaHa CMCTeMa perMCTpaqHM M~PMallMM, nOCTyna~eH C nponopqMOHanbHWX 
KaMep, Ha OCHOae 6fiiC Klt05Xn1. PerMCTpMp~aR 3neKTPOHMKa ycTaHOaneHa Ha 
KaMepax. HHC!!OpMa!lMR no nocneAoaaTenbHOH aeTaM nocTynaeT 4epe3 6noK "AewMCI!pa
Top" a cTaHAaPTHWH 6noK "KOAMPOaiiiHK CMrHaooa c npoaono4Hwx KaMep" - KH.018. 
00nHOe apeMR C4MTWaaHMR MHCI!OpMaqHM a 38M npM 1%-HoH AOne cpa6oTaaWMX 
npoaono1.1eK cocTaanReT 2,825 Mc. CMcTeMa no3aonReT o6cny•MaaTb 8192 npoaonQ4-
KM. CMCTeMa OTna•eHa M 3KCnnyaTMpyeTCR a Te4eHMe I"OAa Ha YCTaHOaKe "fMnepoH". 

Pa6oTa awnonHeHa a fla6opaTOPMM RAePHwx npo6ne... OH~H. 

C~eHHe 06~HBHHOro MHCTHTyTa RAePHWX MCCneAOBaHMH. AY6Ha 1982 

Pilar A.V. et al. 1-82-729 
Data Read Out System for"Hyperon" pectrometer Proportional Chambers Based 
on K405XP1 Hybrid Mlcroschemes 

The electronics for large-scale proportional chamber Is described. The 
main part of the system is a special purpose integral circuit. Detecting 
and reading out circuits are placed on MWOC. The information from the 
chambers goes via CAMAC module "Decoder" to a standard CAMAC module encoder. 
The maximum of wires serviced by the system is 8192. The total processing 
time for 1% "hit" wires Is 2.825 ms. The system has been in operation 
during one year at "Hyperon" spectrometer. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1982 
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