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06t.81l.B8BBW •• BC'Niry'l' S1118pBWJC ltCCnSJlOBaU• Jly6Ba 

1. BBEAEHHE 
AeTeKTOP 3apRmeHH~X 4aCTH~ cneKipoMeTpa APEC /C -AeTeKTop/ 

RBnReTcR_ ~eHTpanbHOH 4aCTb~ 3TOH yHHBepcanbHOH ycTaHOBKH. Ha 
cneKTpoMeTpe APEC npeAnonaraeTCR npoeecTH WHpoKy~.nporpaMMY 
HCCneAOBaHHH.B o6nacTH ~H3HKH 3neMeHTapH~X 4aCTH~ H RAepHOH 
-~H3HKH Ha peKOHCTpyHpOBaHHOM CHHXPO~HKnOTpOHe fla6opaTOpHH 
RAepHbiX npo6neM .0Hf!H111• . . . .. . 

C-AeTeKTOP npeACTaBnReT co6oH caMOCTORTenbHbiH 6onbWOH H 
cnomHbiH npH6op, BKn~4a~HH npaKTH4eCKH ace. OCHOBHble Y3Sl~ ·cneKT
pOMeTpa APEC - ~HS1HHAPH4eCKHe nponop~HoHaSlbHbte KaMepbt /nK/ H 
C~HHTHSlSlR~HOHHbiH rOAOCKOn,·noMe~e.HH~e B MarHHTHOe none, 3SleKT
pOHHKY nK, HaHOCeKYHAHY~ norHKY, CHCTeMy; BbiBOAa HH~pMa~HH B 
3BM, ceR3b oH-naHH c 3BM EC-1 040, 6wcTpbtH cne~HaS1H3HpoeaHH~H 
npo~eccop PACTP AJlR ~Hnbipa~HH HH~pMa~HH H .T.n. 

8 COBOKynHOCTH 3T~ y3Slbl o6ecne4~Ba~T C04eTaHHe TaKHX eam
HbiX K84eC.TB, KaK fiOSlbWOH TeSleCH~If yron ycTaHOBKH, Manoe KO.flH

.4eCTBO ee~ecTea Ha nyTH 4aCTH~, ·xopowee npocTpaHcTBeHHoe paa
. peweHHe, eoaMomHOCTb · pa6oTaTb npH. 6o.nbwoi1 HHTeHCHBHOCTH ny4-

KOB 4aCTHL(. 0T~H.flbTPOBaHHaR 3KCnepHMeHTa.flbHaR HH~OpMa~~R Bbi-
BOAHTCR Ha MarHHTHY~ .neHTy. 

2. 06mEE YCTPO~CTBO 

06~ee ycTpOHCTBO C-AeTeKTopa noKaaaHo Ha pHC. 1 _H 2. AeTeK
TOP npeACTaBSlReT C060H 8 KOaKCHaSlbH~X ~H.flHHA~KHX-nponop~HO
HaSlbHbiX KaMep (I- VIII)121 , e.no>KeHHbiX. APYr e APYra H noMe~eHH~X 
a o6~HH KOmyx 6. Pa3Mep~ KaMep H 4HC.IlO.npOBO.Il04eK B HHX npH
BeAeHbl e Ta6n; 1 •. B L\eHTpe AeTeKTopa pacnono>KeHa MHWeHb 1. 3a
nycK ycTaHOBKH ocy~eCTB.IlReTCR C nOMO~b~ rOAOCKOnH4eCKOH CHC~e
Mbl H3 9 c~HHTHSl.flR~HOHHbiX c4eT4HKOB 2, cKoMnoHoeaHHbiX B ABa 
~H.nHHAPH4eCKHX PRAa /3 c4eT4HKa e 1-M PRAY H 6- eo 2-M/. Cae
Toeble HMnySlbC~ no ~H.flHHAPH4eCKHM CBeTOBOAaM 8 AS1HHOH 60 cMno
CTynaiOT K ~3Y, 'pacnonomeHH~M· Ha nonroce MarHHTa 7. OpH HanaAKe 
C-AeTeKTopa Ha ny4Ke nHOHOB MIO-TpaKTa CHHXpO~HK.IlOTpOHa flfl0, OH 
noi.te~qancR e MarHHT MC-2. Ha RpMe MarHHTa 6bt.flH pacno.nomeH~ 3.nEi
MeHT~ cHcTeM~ raaoo6ecne4eHHR KaMep, aneKTpOHHKa nponop~HoHa.nb
HbiX KaMep, 6.nOKH nHTaHHR 3neKTpOHHKH, BXOAH~e fi.llOKH 6biCTpOH 
aneKTPOHHKH H 6~cTpbli1 cfte~Ha.nH3HpoeaHHbiH npo~eccop PACTP. Bee 
y3.flbl 3.fleKTpOHHKH fibiSlH noMe~eH~ B o6~qHH KOmyx, TeMnepaTypa B KO-
TOpOM cTafiHS1H3HpOBa'.nacb. C nOMO!qbiO KOHAH~110HepOB• . 
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Pnc.l. ITpogonb~ pa3pe3 C-geTeK
Topa. I - MHmeHb /neH6nonncTn-
pon = 0,2 r/cM3/; 2 - rogocKon 
C~HHTHnnHqHOHHh~ C~eT~HKOB; 3 -
CTpHDOBbie ~HnHHAPH~eCKHe nponop
~HOHanbHble KaMepbi I n IV; 4 -
CaMODOAAep~Baro~eCH ~anHHgpu

~eCKHe nponop~HOHanbiible KaMepbi 
II. H III; 5>-'- ~HnHfiAPH~eCKHe npo
nop~HoHanbHhie KaMepbi V-VI H VII-VIII 
C ~anOH DnOTHOCTbiD Be~eCTBa; 6· -,· 

. BHemHHH KOEYX geTeKTOpa; ·7 -·no
~ "'iilt 1 [li!ill J.LLL~ • nroc MarHHTa MC-2; 8 - CBeTOBOgbi. 

L '1 

KaK BHAHO H3.KOHCTPYK~HH C-Ae
TeKTopa, OCHOBHOe KOJ1H4e.CTBO · se- : 

llleCTsa·s AeTeKTHp~eMoM o6beMe co
cTasm=tiOT· ABa, CilOR C~HHTHililRTOpOB •· ' 
TOillliHHOH no S MM •• TeneCHbiH yron '''· 
AI1R· perHCTpa~HH np.o~~ccos, npoHc-:

. .XOARlliHX B ~eHTpe YCTaHOBKH, HMe
eT Be11H4HHY -:.9 cp. 

npH 'f:ianaAKe C-AeTeKTOpa. Ha·' ' . 
ny4Ke'nHOHOB MIO-TpaKTa ~ ~eHTpe 

ycTaHOBKH·naMe~anacb.MHWeHb LtH

IlHHAPH4eCKOH ¢opM~, AHaMeTpOM 
10 CM H·B~COTOH 32 CM H3 neHo
nOilHCTHpOJla c YAeilbH~M .secoM 
0,2 rlcM 3.npHMeHeHHe 'TaKOH·MHWe~ 

HH C OAHOH CTOpOH~ o6ecne4HBano 3Ha4HTeJ1bHde KOJ1H4eCTBO BellleCT
Ba Ha nyTH ny4Ka 1:::>:6' 4. r I CM 2 I' c APYrOH -· noasoriRilO CHH3H.Tb 
CpeAHee KOilH4eCTBO 'BeutecTsa i-Ja ·nyTH ;4aCTH~ ,, BbiileTaiOlliHX.; H3 MH-:-
WeHH~~··AO sem14HHbl. ;..;1· r/cM2131. . .. ·. '. . . 

"· .-! . ; 

3. · lt11IU1HAP114ECKI1E nPOnOPLtHOHAIIbHbiE KAMEPbl ...... , , .. . 

KoHCTPYK.~H·R i.iHilHH;PH4eCKHX ~~Mep. noKaaa~~ · Ha p~·c.3. KaTOA-·' ' 

HaR H aHOAHaR nosepXHOCTH, S.a!(penJ1RJ1HCb. Ha ~HilHKAPH4eCKI-1X ¢nafi- ··.' 
~ax,, BbiT04eHH~x: ~·a .. cTeKJloTeKCTOilHTa. B C-:Ae'reKTope 6~':ni-1 Hc"-' 1 '~' ~ • •. 

nOJ1b30BaHbr 3 pa3nH4HbiX. THna KaMep, OTilH4aiOUIHXCR CBOeH KOHCT- :.-i 
PYKI..I~eH.··,,: · .. ·· ~:.. 1 -· . • : . . : ,; ;, .. ·• ·". '.>>.;- .,, j • 

C ~eJlbiO onpeAeJleHHR KOOPAHHaTbl no OCH ·KaMep~ :y.:KaMep· I. H ·IV• 1''· 

KaT<lAHb!e. nosepxHOCTH P~IlH B~nOilHeHbl B BHAe:.JlaBCaHOBblx' ~HilHHA-
. po~ c HalieceHHbtMH '.ia · HHX noA yrnoM K· o6paayiOlJ.Ie.:1_ ~11nl11iApa 'npo.;.. · "··: 

/ 
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-2 
:,A ~·.>' :,..; ~ ~ ·,t _,. ·-~ ~· :~tt . . ( . . ·:· > f -' .J'. tr.·. 

I 

i 
·I 
I 
' "l 
I 

I 
I ,. 

I 
. ' J 

Puc.2. ITonepe~Hhlli paspes C-AeTeKTopa. 1 - MHmeHb; 2 
rOAOCKOD C~HHTHnn.HUHOHHbiX c~eT~HKOB; 3 -· CTpHDOBbie 
uunnHAPH~ecKHe nponopqHoHanbHble KaMepbl I H ~V; 4 -
caMODOAAep~Baro~eC.H ~HnHHAPH~eCKHe nponopUHOHanbHble 
KaMepbl II H III; 5 - ~HnHHAPH~eCKHe nponopqHoHanbHble Ka-
Mepbi V -VI H VII-VIII c Manoii nnoTHOCTbiD Be~ecTBa; 

. 6 - BHeWHHH KOEYX AeT.eKTopa. 
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JlxBMMp KoJi-BO . XoJI-BO 
HHWOIJI·. Clll'HIIm.H. CTplmOII ·. ·Aoma 
CJIOil mrrel 

I28 

I64 

"2!2 

'Z/4 . 

320 

344 

406 

430 

I92·· 

256 

3fD 

·384 

400 

5I2 

640 

672 

3x32 · 360 

400 

400 

.·2 X~ 64 500 

500 

600 

500 

600 

PHc. 3. KoHCTPYK~Ha ~HnHH,r:umt~eCKHX 
nponop~oHanbHMX KaMep c Manoa 
nnoTHOCTbiO Be~eCTBa /KaMepa·noi<a-

·: 3aHa Ha TeXHOnorHtieCKOH OCHaCTKe/. 
I - onopHl,rn sneMeHT; 2 - clmaH~bl 
KilMepbi; 3 - aHOAHhle noBepXHOCTH 
/20 MKM - 30JlO'IeHbiM BOJlb~paM, 
mar 2 MM/; 4 - KaTOAHhle noBepxHo
CTH·/100 MKM- 6epHnnHeBaa 6pOH3a, 
mar 2 -MM/ ; · 5 - 3 ~THbiH . IJ;H.!IHHAP 
/nascaH 100 MKM/; 6 .;_ oxpaHHbie 
sneKTPOAbi. PaccToaHHe aHoA-Ka-
TOA:- 6 'r-fM. 

·· BOAR!q~M~ nonocaM~ /ci"p~naM~/. HH
~ ¢opMai..I~OH~bl~ CJlO~ y 3T_~X KaMep, 

TaK me, KaK ~ y ecex ocTallbHblx, 
BbtnOJlHeH H3 no30J10.4eHHblX BOJlbc!Jpa
MOBbiX npoeono4eK A~aMeTpOM 20 MKM, 
Ha.TRHYTbiX C waroM 2 MM~. <l>naH4bl . 
Y 3THX.KaMep OnHpall~Cb. Ha TOHKH~ 
I..I~Jl~HAPt CKJleeHHbl~ ~3 HeCKOJlbKHX ,. __ . . l 

· cnoee naecaHa. 
KaMepbl II _H III 6blnH BblnonHel-ibt 

e B~Ae OAHoro 6noKa c o6~HM ra~ 
30Bb1M o6oeMOM _H. o6LqHM onopHbiM 
LI~JlHHAPOM TaKoro me T~na, KaK H 
y OCTaJlbHbiX KaMep CO CTp~naMH. 

, I 

-.1 

!') 
iJ 

j 

KaTOAHble noeepXHOCTH y 3THX «aMep BblnonHeHbl 1-13 npoeono4eK 1-13 
6epHnnHeeo~ 6poH3bt TOJl~~tHH0£1 0, 1 MM, pacnonomeHHbiX c titaroM 
2 MM. . ~ 

KoHCTPYKI..IHR KaMep V , VI , ··· VII , VITI · 6blna pacc~HTaHa Ha 
TO, ~T06bl OHH pacfRrHBaJlHCb MemAY BHeWHHMH KpbtWKaMH BCeH c6op
KH, OnHpatOlqHMHCR Ha HapymHbl~ KOmyX AeTeKTOpa. TaKaR KOHCTpyK
I..IHR o6ecne4HeaeT MHHHMallbHOe KOJ1H4eCTBO. ee~qecTea,Ha nyrH Ae
TeKTHpyeMblx ~aCTI-11..1. 3TH KaMepbt 6biJ1H BblnOJlHeHbl B BHAe ABYX 
6noKoe I V, VI ~ VII, VIII /, 8 KamAOM H3 KOTOpblx 6blno no ):\Be 
KaMepbl c OAH0£1 o6~qe11 KaTOAHO~ noeepxHOCTbiO'H o6~q1-1M ra30BbiM 
06"beMOM, orpaH~4eHHbiM naecaHOBbiMI-1 ~Hll~HApaMH 1-13 nneHKH·TOJl-
!IIHHO~ 0,1 MM. KamAbl~. TaKO~ 6JlOK H3rOTOBJ1Rl1CR Ha OTAellbHO~ 
npoMeli<yT04HO~ onope, KOTOpaR YAaJlRllaCb nocne ycTaHOBKI-1 KaMepbl 
a o6~qeM Komyxe. 

0pH MOHTame 3THX KaMep HaTRmeHHe HHTe~ KOHTPOllHPOBallOCb C 
nOMOlqbiO cne1..1HaJ1bHO pa3pa6oTaHHOrO OpHfiOpa/4,5/, noaBOJlRIOtqero 
H3MepRTb 4aCTOTY KOJ1e6aHH~ HHTe~, noMeLqeHHblX a· 3aKpb1Tbl~. 06oeM 

AeTeKTopa. 

4. 3nEKTPOHHKA OPOnOPUHOHAnbHWX KAMEP 

06bi4HO 3lleKTPOHHKa nK pacnonaraeTCR Ha caMHX' KaMepax. B 
cneKTpOMeTpe APEC. npHMeHeHHe TaKO~ CHCTeMbl HeB03MOmHO H3.:.3a 
BbiCOKO~ . nJlOTHOCTI-1 npOBOJ104eK Ha TOpl..le ace~ c6opKH 1-1 BClleACTBHe 
He06XOAHMOCTH 3KOHOMHTb o6oeM MarHHTHOrO nOllR~ 6 CBR3H C 3THM . 
HH<I>OpMai..IHR.BbiBOAHTCR OT nK K 3lleKTpOHHKe C OOMOlqbiO cne1..1Hal1bHO 

. H3rOTOBlleHHbiX. neHTO~HbiX Ka6ene~ .qJlHHO~ 2, 4 M • Ka)I(Abl~ Ka6enb 
COAepiKHT 32 HH<I>OpMai..IHOHHble >KHllbl.· C 1..1ellb10 yMeHbweHHR eMKOCTH 
Ka6enR TOlltqHHa 3THX )1(1111 6blna Bbt6paHa paeHo~ 30 MKM, 4TO no-
3BOI1Hno nony4HTb Bel1H4HHY eMKOCTI-1 OTAellbHOH mHJlbl .Ka6eJ1R -17n<I>/M. 
Ka6enb c OAHO~ CTOpOHbl pacnaHsaeTCR .Ha naMeJlRX nK,· a c APYrO~ 
OKaH4HBaeTCR 64-KOHTaKTHbiM -paaoeMOM, OpHCOeAHHeHHbiM K OllaTe 
3lleKTpOHHKH.KAMAK. ,Qpyr OT APYra Ka6enH 3KpaHHPOBallHCb neHTaMH. 
H3 antOMHHHeso£1 ¢onbrH. MemAY Ka6eneM 1-1 <l>onbro~ npoKnaAbiBanHCb 
Ae<I>OpMHpOBaHHble Cilei..IHallbHbiM o6pa30M Te¢J10HOBble neHTbl. 

3neKTPOHHKa nK 6blna BbiOOllHeHa . Ha OCHOBe 6onbWHX rH6PHAHbiX 
HHTerpanbHbiX cxeM K4osxn 1161, pa3pa6oraHHblx a OHRH 1-1 ablnycKaeMbtx 
npOMbiWlleHHOCThiO: B. AaHi-I0£1 pa6oTe OHH Bnepeble HCOOJ1b30BamtCb 
np~ _C03AaHHH KpynHO~ CHCTeMbl. KamAaR MHKpocx~a K405Xnl'BKJltO
~aeT B ce6R BC~ Heo6XOAHMY10 3lleKTPOHHKY AJlR ABYX .HHTe~ nK. 3TH 
MHKpocxeMbl pacnaHeanHCb Ha nnar·ax /nCH-32MJnl 'pa3MepoM ' · 
20.0x270 MM 2 no 16 wT. /32 KaHa.na/. 6noK-cxeMa nnaTbl npHBeAeHa 
Ha pHc.4 •. nnaTbl nCH-32, B CBOIO 04epeAb 1 KOMOOHOBailHCb e·6110KH 
no 33 nnaTbl B OT,QellbHOM KapKace 3lleKTpOHHKH nK. TaKHM o6pa30M,' 
e KapKace pa3MepoM 600x460x210 MM 8 MomeT 6b1Tb pacnonomeHo AO 
1056 KaHallOB 3neKTpOHHKH nK. 
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Puc. 5: llnox-cxeMa .xapKaca · 
3neKTpOHHKH nponopQHOHaJibHhiX . 
KaMep ita 1056 KaHanoB< 
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Puc.4. BJioxt-c:iceMa llJiaThi perucT
paquu ua 32 KaHana /ITCM-32/~ 

6JlOK-CXeMa KapKaca·H CB.A311 
KapKaCOB C CHCTeMO~ BbiBO,qa. 11H$Op
Mai.IH11 noKa3~1Hbl Ha pl1c.5 11 6. · 

.Qii.A BbiBO,qa _B 3BM, 11H$OPMaL!I111 
o cpa6oTaBWI1X npoeoJl04Kax 11CnOJlb
aoeanl1cb·6noK11 C411TbiBaHI1.A KM 005 
111111 KH 018 181, B cooTBeTCTBHH c 
npHHL!HnOM opraHH3aL!HH' pa60Tbl 3TO
ro 6JlOKa HH$OpMaLII1R 113 TpHrrepoe 
naM.ATH OT ,qeJlbHbiX KaHaJlOB C4HTbr
BaeTC.A'nOCJle,qoBaTeJlbHO C OT,qenb
HbiX nJlaT, BKirl04eHHbiX B o6rqyro 

J '~J90kacl ~· 
t 
~ 
~ 

t1 1£~J.~nni-nr.& t"td1' f·jJI' I. 

!)f}J1 

PHc. 6. BnoK-c.xeMa CBSI3H Kap
KacoB 'c CHCTeMOH BbiBOAa HH
rPOpMaQH~.; 
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32-KaHailbHyro MarHCTpailb KapKaca. Bbr6op n11aTbl ocyrqecTBil.AeTc.A 

•no KOMaH,qe c 6110Ka C4HTb1BaHHR c rlOMOulbiO, n11aTbl ,qeww)lpaL!HH · a,qpe-
ca /Mn~32/. KpoMe Mn-32, a cocTae KalK,qoro KapKaca exoi:\H·T,' ·· 
n11aTa ·o6'be,qHHeHH.A /nO/, BblrlOilH.AIO!qa.A <I>YHK4Hro ofi'be,qHHeHH.A Ma-. 
rHCTpaile~ OT,qeilbHbiX KapKaco'e B eAHHYIO MarHcTpanb. . . ! • • 

Bc'ero 6br11o aa,qe~cTeoeaHo 132 n11aTbl, c o6rq.I1M 4HCI10M KaHa.rioe 
4224, pacnoilolKeHHbiX a 4 KapK:~cax. ·· · . · 

.QaHHble· o cpa6oTaewHx. npoeom)4Kax a BH,qe ,qeoi14Horo 16-paa
p.A,qHoro KO,qa nepe,qaeailHCb B 3BM. 11H$OpMaL!H.A c nK HCnOI1b30Ba
IlaCb TaKlKe ,qJl.A yMeHbWeHH.A 411Cila aanyCKOB H ,qJl.A npe,qeapHTeilbHO~ 
$HilbTPaL!HI1 co6biTH~ a CHCTeMe PACTP. C 3To~ L!eilbro Ha n11aTax 
nCM- 32M npe,qycMOTpeHbl COOTBeTCTBYIOuiHe ei.reo,qbi .Arl.A nepe,qa4H HH-' 
<PopMaLIHH·. a HaHoceKyH,qHyro .IlorHKYH·B CHCTeMy PACTP. 

5. HAHOqKY_HAHA.R JlOrMKA 11 CMC;rEMbl <I>MJlb TPAUMM MH<I>OPMAUMM 

B cxeMe HaHoceKyH,qHo~ IlOrHKH noMHMO cTaH,qapTHbiX 611oKoe, 
pa6oTaBWHX C CHrHailaMH, nOCTyna'BWHMI1 OT CL!HHTHilil.AL!HOHHOro ro
,qOCKOna, HCnOilb30Bai1HCb TaKlKe 6110KI1 ·MalKOPHTapHO~ IlOrHKH, KO
TOpble nOI1Y4anH HH$OpMaL!Hr0 C nK.; 6110K MalKOpHT_apHO~ IlOrH.KH HMe
eT 48 exo,qoe, a MalKopHTapHocT·b oripe,qeil.AeTc.A o,qHoepeMetirio. ,qmr 
4 KpaTHOCTii~. COBrla,qeHH~: : 1 HI111 60I1bWe, 2 11nH 60ilbWe, 3 HilH 
60I1bWe, 4 HilH 60ilbWe. COOTBeTCTBeHH0.3ToMy CXeMa HMeeT 4 c,qeo
eHHbiX Bbieo,qa:' McnOilb30BaHHe ,qeTailbHO~ HH$OpMaLIHH .c. nK B CHCTe
Me TpHrr~pa n03BOI1.AeT yMeHbWHTb 4~CI10 aan~CKOB ycTaHOB~H, He 
yMeHbWa.A 3$$eKTHBHOCTH perHCTPaL!I111 C06biTH~ •. 

npH HaSla,qKe C-,qeTeKTOpa i-ta rlY4Ke'nHOHOB HCnOJlb30Bai1aCb 
HH$opMaL!H.A c KaMep VI H VIII. 

npi1.MeHeHi1e CXeM MalKOpHTapHbiX i::oena,qeHI1~ no3BOI1HI10 yMeHbWHTb 
411CI10 aanycKOB 'a. cny4ae IlOrHKH, npe,qHa3Ha4eHHO~ . ,qil.A HCnOilb30-
BaHH.A npH H3y4eHHH ~acna,qa Mro-3e, a -300 pas. 

. Ail.A <!>HnbTpa~HH HH$OpMaLII1H, nocTynarorqe~ co cneKTPOMeTpa APEC,· 
npe~cMoTpeHo Hcnoilb30BaHHe CHCTeMbl PACTP. 3To cneL!Ham1aHpoeaH:"··. 
Hbl~ 6blcTpbl~ npolleccop, opraHH3oBat1Hbl~ Ha KOilbL!eBbiX perHcTpax, 

· 11MHTHpyiO!qHX L!HI1HH,qpH4eCKHe KaMepbl cneKTpOMeTpa. ·• 6bl11 pa3pa60TaH 
eapHaHT· CHCTeMbl PACTP. Bbl,[leil.AIO!qH~ Ha11114He OTPHL!aTesibHOro Tpe
Ka B COfibiTHH. 11H$OpMaL!H.A 0. cpa6oTa.BWHX npOBOI104KaX rlOCTynaeT 
a PACTP o,qHoepeMeHHo c aanoMHHaHHeM ee s Tp11rrepax naM.ATl'l, 
BXO,q.Aiq}.1_x• B. 3IleKTpOHHKY OT,qei1bt1biX 'n'poBOI104eK. 6biCTpo,qe~CTBHe 
3TO~ CHCTeMbl COCTaBHil0-2·10-5 C Ha ,O,qHO co6bi-THe~ 

6b1Ila TaKlKe paapa6oTaHa H.I1CnbiTaHa CI1CTeMa $HI1bTpaL!HH HH$Op
MaL!HH. n~TeM Bbl,qem~H11.A OTPHL!aTeilbHOrO TpeKa C noMO!qbiO' 6biCTporo 
ai1ropHTMa191 a 3BM EC-1 040, Ky,qa ,qaHHble o TpeKax nocTynaroT ne
-pe,q TeM-. KaK 6b1Tb aanHcaHHbiMH Ha. MarHHTHYIO 11eHTY. 6_bicTPOAe~cT
BI1e 3TO~ CHCTeMbl OKa3ai10Cb paBHbiM 5-10 MC Ha_$11IlbTpaL!I110 O,qHoro 
C06biTI1.A, a 3$$eKTHBHOCTb OT6opa 611H3KO~·K 100%. 
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6. OPrAHH3AUHH CBH3H C~AETEKTOPA C 3BM 

CHcTeMa CBR3H C-AeTeKTopa c 3BH npeACTaan~eT co6oH KOMnneKc, 
BKnl04aiOlliHH 3 ·· MaWHHbl 1101. Ha Ha4anbHOM ypoBHe HaXOAHTc~ Mana~ 3BH 
H-6000, ca~aaHHa~ c perHCTPHPYIOllleH annapaTypo.:i .a cTaHAapTe 
KAHAK H ocyllleCTBn~IOllla~ npHeM H _npeABapHTenbHYIO o6pa6oTKy no
cTynaiOllleH HH<IJOpMal.IHH. HH<IJOpMal.IH~ npeACTaan~naCb B BHAe OTAenb
HbiX. 11co6biTHH 11

• CTPYKTypa 11co6biTH~11 .npHBeAeHa a Ta6n.2.npHeM 
AaHHbiX OCYllleCTBn~nc~ no KaHany np~Moro AOCTyna. B naM~Tb M-6000, 
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Ta6JIHQa 2 

CTpyJwypa COdHTBSI B _/ll-3e· 8KC118pmteH'l'e 

II ~y~oJI8JIJaiiYI 1fKMO 
II1I HB(JoliEttBII . ' C!JIOK I6-

paap. 
CJIOB 

I. &MBp co:S'l'lllll 
(TIJIIT8P8 JIBolf'IBIII c'liiT 2 

2. Bpelfl 8XC1108BUD ·• 2 

3. XaJie~W~psoe Bpelfl lJaCY KB 004 2 

4. lloCTORHHLle Upll3H8KB Pei'IIlCTp JU>HCTSH'l' 2 

6. li>HII'l'Op - "'IY'IOX" J!Bolf'IBIII C'liiT 2 

6. ~&>mop- ~-e,JJ .. . .. 2 

7~ li>Hil'J.'Op ~ ':/'-3t'J" " 2 

a. li>Hil'J.'Op - ·Y-e·J • " 2 

9. 1JJicJio saeycxoBj#-3e·" • 2 

IO.llJtCJ[O aanycKoB"~--~Y• .. 2 
. C/ J 

II.llKCJio aacycxoB".fi'~P " " •:v 2 

I2. Pea epBmJil c'liiTtmX . • 2 XJIJI pei'IIlcTp · 

I3. RH(lopuailB!I 0 cpaCSOTSD- Bxoirlfori'IIlCTp 
11D1X CttHHTHJIJio JUiit CSJIOKSX . I 

I4. Bpeuemrol SHSJIIIa co 
CIUIHTJiiJIJio C1WT'illltOB 

I5. .Aim..DTy,ttH. 8H8.IDI3 co 
CllHli'l'liJIJI. C'li!T'DIKOB 

IG. Alm.m!Ty,ttH. 8B8.1H3 co 
CTpr.tiiOB 

llpeoCSpa30B8TeJI1> 
Bpelfl - XOJt 9 

llpeoCSpaSOBSTeJID 
38~- KO.lt 6 

llpeoC!paSOBSTeJID. 
sa~- :RD.lt IS 

"' 

I7. Halxliii&IUIII co cpeCSoT&B-
, IIIJIX UpoBOJIO'lett H . 

ICH 005 HJIH nepe- · 
lOI OIS MeHHoe 

CTp8nOB B nponO~OHo 
xauepax 

lbtcm> 
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I 

.I 
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I· 
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2 
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I 

38M 

EC 1040 

PHc.7. CxeMaopraHHsan;HH" 
CBiiH C-geTeKTopa c 3BM~ 

6Y<KPHAII I rAe 6blnO BbiAeneHO ABa. 6no
38M Ka no _4K · cnoa An~ 3TOH 1.1e:...· 

nH. nocne aanonHeHH~ OAH0-
1 1 

1 ro H3 6noKoa noTOK AaHHbiX 
------;-..;;;.,;- ----- ------------------· nepeKn104asic~ Ha CB060AHbiH 

'""'" ~ · ·. 6noK. HH<!JOpMal..lr-1~, aam1CaH-
'50M I BT-3<0 h 38M . . 

M 6000 Ha~ a aanonHeHHOM 6noKe, 

COEKTPOMETPA 

A P"EC 

U.;;;;Miill-::::-::-, npeAaapHTenr>Ho o6pa6aTblaa- · 
nacb a 3BM M:...6ooo. npH 3ToM 

L-T-~~r-~ onpeAen~nocb 4Hcno cnoa a 
co6biTHH H <!JOpMHpoaanaci. 
aanHcb · cn'el.IHani.Horo <!JopMa:
TaAn~ nepeAa4H ee a 3BM 
EC-1 040. C 1..1eirbiO KOHTpoilR 

' ' ' ' 

npaaHnbHOCTH nepeAa4H BbiAa-
aanoc~ 4Hcno, ~noa . a co6_bi-:
THH H KOHTpOni>Ha~ CYMMa. 
CneLIHanbHbiH <!JopMaT ,qaHHblx 
o6ecne4HeaJ-r TaK>Ke 6oJ-ree3<!J

:. <!JeKn1aHyiO pa6oTy nporpaMMbl 
<t>HnbTPal.IHH i:o6biTHH:a EC.;.104o.-o6llla~·cxeMa cipraHH3al.IHH ca~aH· 
npHBeAeHa Ha PHC. 7-. BbiBOA. HH<!JOpMal.IHH H3 36M M~6000 OCYllleCT.;.. 
an~nc~ c nOMOUibiO 6noKOB nocneAOBaTenbHOH CBRSH. KH 021 • 0AHH 
H3 3THX 6noKoa HaXOAHncR a Kpe.:iTe KAMAK, pacnonomeHHOM P~AOM . 
c M-6000, a ,qpyroH a KpeHTe; ca~ia~HOM c 3BM KPC:-4200; KPC:-4200, 

. a cao10 o4epeAb, · ca~aaHa· c EC-1 040. · ' 
c noMOlllbiO 3BM M-6000 OCYllleCTBn~nc~ TaK>Ke KOHTpOnb napaMeT

poa C-AeTeKTOpa /Hanp~>KeHH~ nHTa~H~ <ll3Y H 3neKTPOH~KH nK, ae
nH4HHa · MarHHTHoro non~ H T. n. I. C 3ToH 1..1enb10 6bina. coaAaHa cHc
TeMa 11BonbT 11 /111,aKnl04aiO~qa~ 6noKH KAMAK H Heo6xoAHMoe MaTeMaTH-
4ecKoe o6ecne4eHHe. CHcTeMa 11BonbT11 ·pa6oTana a cao6o,qHoe OT 
f'!PHeMa H nepe.Cia4WHH<!JOpMal.IHH apeM~. . 

. 7. HCnbiTAHHR C-AETEKTOPA HA nY4KE m-iOHOB. 

C-AeTeKTOp 6bln C06paH B KOMnneKce Ha ny4Ke• nHOHOB MIO-TpaK-· 
Ta CHHXPOI..I~KnoTpoHa Ila6opa:TOPHH: ~AePHbrX npo6neM. HHTeHCHBHOCTb 
ny4Ka .Ha- BbiXOAe .. H3 MIO-TpaKTa AOXOAHna B OT,cienbHbiX ceaHcax AO 
6 •1 Q~ c-1 •. _KonH4eCTBO OCTciHOBQK, nHOHOB a· MHWeHH COCTaan~nO 
10-15% OT aenH4HHbl ~CXOAHOro ny4Ka. An~ YA06CTBa .HanaAKH Ha-. 
P~AY C3anHCbiO_MaCCHBa HH<IJOpMat.jHH Ha MarHHTHYIO neHTY HMenacb 
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PHc.B. llpHMep gByxTpeKoBoro. co6hiTHH. 

BOSMOmHOCTb BHSyanbHO Ha6n~AaTb OTAenbH~e COO~THR Ha AHCnnee 
r-tnH ne4aTaTb HX Ha A(tnY. npr-tMep ABYXTpeKosoro COObiTHR noKaSaH 
Ha pr-tc.8. KamAaR LjHnHHAPHLteC!<aR KaMepa SAeCb passepHyTa B OT
AenbHY~ CTpOKy. 

OcHOBHOH 4enb~ pa5oTbl 5wna nposepKa pa5oTocnoco6HocTH H Ha
AemHOCTH scero cnomHoro KOMnneKca annapaTypbr, sKn~4a~111ero 5o
nee 4000 KaHanos nponopLjHOHanbHbiX KaMep, .HaHoceKYHAH~ norr-tKY, 
CHCTeMy PACTP, CHCTeMy CBRSH annapaTyp~ H 38M, anropHTMbl $HnbT
paLjHH · H KOHTponR HH$OpMa4HH Ha EC-1 040, e ycnoe.Hm( nposeAeHHR 
3KcnepHMeHTa Ha YCKOPHTene, KOTOpbre xapaKTepHSy~TCR BbiCOKHM 
YPOBHeM 3neKTPH4eCKHX noMeX, B TOM 4HCne noMeX OT YCKOpHTenR. 
8 TO me speMR nopor 4YBCTBHTenbHOCTH 3neKTpOHHKH nK COCTaBnR
eT - 3 MB, a 4yBCTBHTenbHOCTb 3neKTpOHHKH cTpr-tnos -1 MB. Heo5-
XOAHMO 5blnO TaKme OLjeHHTb BilHRHHe Mar:HHTHOro nonR H 6onbWOH 
HHTeHCHBHOCnt 4aCTH4 Ha pa60TY nponOpijHOHanbHbiX KaMep. 

nocne Taro KaK 6blnH nHKBHAHPOBaHbl o5pb1Bbl H reHepaLjHR B OT
AenbHbiX KaHanax 3neKTpOHHKH nK. YCTaHosneHa Ha HymHOM ypOBHe 
4YBCTBHTenbHOCTb scex KaHanos · H ycTpaHeHbl HCT04HHKH noMex, 5br
na AOCTHrHyi"a ycTOH4HBaR pa6oTa acei1 annapaTypbr a Te4eHHe 
t-~Horo4acosbrx 3KcnoSHLIHH. Ha MarHHT_H~e neHTbl sanr-tcaHo OKano 
500 TbiC. C06biTHH, nony4eHHbiX npH paSnH4HbiX Bapr-taLjHRX BHeWHHX 
ycnOBHH /HHTeHCHBHOCTb, MarHHTHOe none H T.n./, napaMeTpO~-ys
nos YCTaHOBKH /HanpRmeHHR Ha KaMepaX, SaAepmKH H T.n./ H norHKH 
sanycKa. 

06pa5oTKa nony4eHH~x AaHH~x noKasana, 4TO csor:icTsa nponop
LIHOHanbHbiX KaMep · npaKTH4eCKH He HSMeHHnHCb no cpasHeHH~ C TeMH, 
KOTOPble Ha5n~AanHCb paHee npH HCnbiTaHHH KaMep Ha CTeHAe 1121• · · 
He 6brno Ha6n~AeHoTaKme saMeTHoe snHRHHe _MarHHTHoro nonR • .QnR 

npHMepa Ha pr-tc. 9 noKasaHo nn_aTo KaMepbl VI c noneM - p, 5 T 11 
6es Hero. TonbKO a Ha4ane nnaTo Ha6n~AaeTcR cMel!leHHe Kpr-teor:i 
npHMepHO Ha 25 8. 3$$eKTHBHOCTb pa60Tbl KaMep COCTaBHna senH4H
Hy 99,2%. npocTpaHCTBeHHOe paspeweHHe, AasaeMoe aHOAH~MH LjHnHHA
paMH, . onpeAeneHHOe Ha OCHOBe 05pa60TKH TpeKOB sanHCaHHbiX c06br
THH, OKasanocb_ paBHbiM +1 MM, a T04HOCTb onpeAeneHHR KOOPAHHaT 
no BbiCOTe KaMep C nOMOutb~ KaTOAHbiX CTpHnOB COCTaBr-tna +2 MM. 
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.... -,, PHc~9. llnaTo. KaMepbJ li"6 6e3·Mar~; 
liii'THOro nbJiH H B none 0,5 T. · : · 
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"''"'"'"'-" ,.,,... .... , CosAaHHe H. KoMnneKcHa.R· "HanaAKa + - &~ IWJ~NO.?o narw . - " 

-~ C-AeTeKTopa RBnR~TCR nepBbiM a O~R~ 

1 V!KSJ 

OnbiTOM COSAaHHR WHpOKOanepiypHOro , 
cneKTPOMeTpa C·LjHnHHAPH4eCKHMH 
nponopLIHOHailbHbiMH KaMepaMH. Yc- · 
neWHbiH sanycK c-AeTeKn)pa OOATBep-

J.o .ts NO'J''"*"=" No _..0,.,.,.,.. AHn npasr-tnbHOC~b npHHRTbiX ,Tf7X-
• HH4eCKHX peweHHH H npOAeMOHCTpHpO-

san BOSMOmHocTb HaAemHoi1 pa5oTbr TaKoro cnomt-ioro KoMnneKca pas
nH4Hor:i anna-piiTypbr, KaKOBbiM RBnReTCR cneKTpoMeip AP.EC. 

AsTop~ Bbrpama~T 6naroAapHoCTb B.n • .amenenosy H 6.M.noHTeKop
so sa nOCTORHHOe . BH.HMaHHe ~ nOMOI!Ib B pa6oTe. H.~. )!{ypasnesy. 
B.H.KopHesy, C.B.MeABeA~. A.H.Cr-tHaeey, ~.H.4ypHHY, $.WsapLjeH-
6epry sa.noMOI!Ib H COTPYAHH4eCTBo a oceoeHHH 5noKos KAMAK H 
opraHHSaLjHH MHOrOMaWHHHOrO KOMnneKca CBRSH 3KCnepHMeHTanbHOH 
annapaTYPbl c 38M, B. r. 3~-tHOBy. 10. r; 6yARWOBy' B.$. 6opei1Ko, 
6. C. KpacHo6opoAosy sa cosAaii~e H HanaAKY cneLIH~nbHor:i 6brcipor:i 
3neKTPOHHKH, .a. Heni5aHAY H H. B. Cepreeeor:i - sa nposeAeHHbre 
pac4eTbr, K.BanbTepy, A.BaH~Aep-Waa$y, X.MaTTeH, fl.$enasKe, 

-. 

3. XepMecy sa noMOI!Ib H Y4aCTHe npr-t HanaAKe annapaTypbr, H. H .AH
TOHosor:i, A.6.AnosinoHoey, B.A.BonKosy, B.A.EH4eBH4, r.K.Ko4ew
Kosy, ~.H.Kpacr-tnbHHKoey, A.~.flaHeHKHHY, E.M.MenbHH4YK, A;r.Onb
wescKoMy, B.nr-tnbLjy, B.B.Por<an~~ E.H.PycaKosy, u.caiimarHHH, 
M.A.Cepreesy, T.C.Tr-txoHosor:i, E.H.YnbRHosy, B.A.LienRKosy,A.H.We
seHHHy, H.M:Wr-tpoKosy, A.C.WKOAe, r.36epT - sa Y4aCTHe B COSAa
HHH annapaTypbl, a TaKme BCeM COTPYAHHKaM flRn, o6ecne4HBWHM 
noAr.OTOBKy annapaTYPbl H. npoBeAeHHe pa5oT Ha ny4Ke CHHXPOLIHKno-
TPOHa. 
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PyKonHCb nocTynHna a H3AaTenbcKHH oTAen 
8 HIOHR 1981 roAa• 

BapaHOB B.A. H AP· 
AeTeKTOP sap~eHHNX qacTH~ cneKTpoMeTpa APEC 

OnHcaH p;eTeKTop·sap~eHHNX'qacTH~ cneKTpoMeTJ 
/C-p;eTeKTOP/, JIBnJIIODU-li~cg ~eHTP.aJlbHOH qaCTblO 3TOH ~ 
C-p;eTeKTOP BKJliOqaeT 8. UHJIHHAPHqecKHX nponop~oHa.nl 
/ilK/ C o6m;HM qHcnOM cHrHaJibHNX HHTeH - 4000 H ~HJIH: 
c~HTHnnH~OHHhlH rop;ocKon, noMe~eH~e B MarHHTHoe 

.pOHHKY ilK, HaHoCeKYHAHylO norHKY, .6biCTPbiH cne~anH 
npo~eccop p;nH ~HJlbTp~HH HH~OpM~H, CHCTeMY Bb!BO 
B 3BM EC-1040 H T.n. C-p;eTeKTOP HCnb!TaH ga nyqKe 
~KJlOTpOHa na6opaTOpHH gp;epHbiX npo6JieM. 

Pa6oTa BblfiOJIHeHa B na6opaiopHH gp;epHblX npo6J 

cooe.eHMe 06~RHHeHHOrO MHCTMTyta AAepHWX MCcneAOB8HM~ 

Baranov V.A. et al. 
Charged Particle Detector of. the ARES Spectromet 

A charged particle detector (C- detector) wl 
main part of the ARES-spectrometer is described 
tor comprises 8 cylindric proportional chambers 
total number of signal filaments approximately 
lation hodoscope placed into the magnetic field 
nics, nanosecond logic, a specialized fastproc 
discrimination, a system of ·feeding the data in 
computer, etc. The C-detector has been tested c 
of the LNP JINR synchrocyclotron. · 

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

tommunlcatlon of the Jolnt Institute for Nuclear Re~ 

ilepeBOA aHHOTa~HH O.C.BHHorpap;osoii. 


