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I 

np1,1 '1,1ccneAOBaH"1"1 Ha "1MnynbCHblX HeL1TPOH.Hbll< pe~KTopax no •Me
TOAY apeMeHl.1 nponeTa B03H"1KaeT 3aAaYa per1.1cTpa41,11,1 apeMeHH~x 
cneKTPOB ·OT HeCKOnbK"1X (M) AeTeKTOpOB. ·. 

0AH"1M 1,13 cnoco6oa peweH1.1H no~o6HoL1 i~AaY1.1 HBn~eTCH ,C03AaH"1e 
M He3aB"1C"1MblX TpaKTOB, BKnl()YalO!U"1X M He3aB"1C"1MblX npeo6pa30BaTe:
neL1 apeMH-KOA (nBK) 1,1 M HaKOn"1TenbHblX 3anOM"1HalO!U"1X YCTPOL1CTB. 

,. 0AHaKO 'np1,1 3TOM, Tpe6yeTCH 6onbWOe K<>n"1YeCTBO o60PYAOB.aHL-15i'~ 
4pyr1,1~ cnoco6oM peweH~H 3aAaY"1 HBnHeTcH 1,1cnonb30BaH1.1e Ko

A"1POBllt"1Ka HOMepa· AeTeKTopa ( KH4), OAHOro AnH acex AeTeKTOpOB ,, 
npeo6pa3oaaTenH apeMH-KOA c perncTpa41,1ei:;; - ABYMepHoL1 1.1HcpopMa-' ; · 
41,11,1 B OAHO 6ycpepHoe 3anOM"1Ha101Uee YCTPOL1CTBO (63Y)' 1

': 

CpeAHHH YaCTOTa perncTpa41,11,1 C06blT"1L1 B "13Mep1.1TenbHOM MOAyne 
·noA06Horo TL-lna,orpaH"1Y"1jaeTCH CKOpOCTb~ per1,1cipa41,11,1 B 63Y. '~· 

'KOA"1POBut"1~ HOMepa aeTeKTOpa, c6Aepmaut1.1L1'~1,1cppaTop, B~pa6aT~
aaeT 41,1cppOBOL1 KOA HOM~pa ipa6oTaawero AeTeKTOpa' 2

'~ 4nH n"1KBl,1-
A~4"1"1 npocYeTOB 1,1 OW"160K KOA"1POBaH"1H np~ 6~HOBpeMeHHOM np1,1xo-. 
Ae C"1rHanOBOT HeCKOnbK"1X AeTeKTOpOB, a TaKme np1,1 6onbW"1X n"1KO
BblX '3arpy3Kax AeTeKTOpOB' B KH4 np"1MeHH~T cne41.1anbHble cxeMHble 

,, peweH"1H, Hallp"1Mep, , "1CnOnb3Y~T npoMemyTOYHOe 3anOM"1Ha101Uee ycT,
pOL1CTBO (n3Y), cne41.1anbH~e cxeM~ per1.1cTpa~1,11,1 ~ o6pa6oTK"1 co6~
T"1L1 ~ AP-' 1 '~ n1.1~oaaH YaCTOTa per1.1cTpa41,11,1·do6~T"1L1 a TaKoM KH4 
onpeAenHeTcH a OCHOBHOM 41.1KnoM pa6oTbl n3Y 1,1: npeo6pa3oaaTenH 
BpeMH-KOA (nBK)~, . 
_ '· TpeTb"1M · cnoco6o'M nocTpoeH"1H annapaTypbl pernCTpa41,11,1 apeMeH-

, H~X-CneKTpOB ~~M AeTeKTOPOB HBnHeTCH CO~AaH"1e M B~OAH~X "13Me~ 
, p1.1TenbHblX . KaHanoa, AnH KamAoro "13 ,KOTOPblX, pernCTp1.1pyeTCH KOn"1~ 

YeCTBO ,C06blT"1L1 a' KamAOM apeMeHHOM KaHane (B oem1.1Me +N)' a 3lHeM 
AaHHble nepen"1Cb1Ba~TCH' B n3Y 1,1 Aanee' B 63Y ,· ( aHan"13aTop) / 3 , I+/ • 

,,., B ,TaKOM 1,13Mep1.1TeribHOM' MOA,Yile 803MOmHa perncTpa41.1H co6blT"1L1' "1Me- , 
IOUl"1X.6onbwy~ cpeAH~YacToTy noCTynneH"1L1 (oKono 10 6 -10 7 1.1Mn/c). 
DAHaKO ero HetiocTaTKOM HBnHeTCH 6onbWOe KOn"1YeCTBO o6opyAoBa
H"1H "1 orpaH"1YeHHaH M"1H"1ManbHaHW"1p"1Ha KaHana nBK, yaen1,1y1,19a~-
utaHCH C poCTOM. y1,1cna 1,1cnonb3yeMblX AeTeKTOpOB. . 

B AaHHOL1 pa6oT~ paccMaTp1.1aaeTcH·KH4 Ha ocHoae KH4, on1.1caHHo
ro ~ n1.1TepaType' 1 '. np1.1 1,1cnonb30BaH1.11.1 ero a "13Mep1.1~enbHOM Mo-

. AYne M"1HlliManbHaH w1.1p1.1Ha KaHana npeo6pa3oaaTenH apeMH..;KOA nBK, 
AOCTYnHaH AnH perncTpa4111,1 6e3 noTepb, He 3aa1,1rn,- OT. Kon1.1Yec,Tsa' 
1,1cnonb3yeMblX, AeTeKTOPOB 1,1 onpeAenHeTCH' B OCHOBHOM, 4"1KnOM pa-
60TbL n3Y. , , .. . , : · . 

© 06-1,e.n.HHEHHblH HHCTltTYT HAepHblX ltCCJieAOBIIHltH ,lly6aa; 1991 _ 
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Pttc. 1 • BnoK-cxeMa arrrrapaTYPhI p;nH perttcTpau;tttt BpeMeHHbIX 
crreKTPOB OT M p;eTeKTOPOB. 

6noK-cXeMa annapaTypbl perncTpa41,11,1 speMeHHblX cneKTpos npeA
cTasneHa Ha p1,1c.l. C1.1rHan~ OT M AeTeKTopos, yc1,1neHH~e 1,1 c¢op
M1.1posaHHb1e npeAyc1,1n1.1TenHM"1 nY-$ nocTyna~T Ha KH4 1,1 Yepe3 cxe
MY l,1nl,1 Ha npeo6pa30BaTenb speMH-KOA nBK / l, 5 , 6 /. nBK 3anycKaeT
CH C"1rHanoM 11 CTapT 11

' C"1HXPOHHblM co BCnblWKOvi "1MnynbCHoro HeviT
pOHHOro peaKTOpa. 4syxnapaMeTpOB~vi KOA HOMepa AeTeKTOpa 1,1 spe
MeHl.1 HBnHeTCH aApecoM 6y¢epHoro 3anOM"1Hal()l4ero ycTpOL1CTBa 63Y, 
no KOTOpoMy ocy111ecTBnHeTCH perncTpa41,1s:1 C06blT"1vi B pem"1Me +1 17 

I. 

HH¢opMa41.1H 1,13 63Y.nep1.10A1.1YecK1.1 nepen1,1c~saeTcs:1 B HaKon1.1TenbHOe 
ycTpOL1CTBO n3BM .. 

napaMeTp~ ycTpOviCTBa: 
Kon1.1YeCTBO AeTeKTOpOB AO 20 (68) 
4acToTa per1.1cTpa41,11,1 (no KamAoMy 
BXOAY), Mf4 AO 3 
M1.1H"1ManbHas:1 W"1P"1Ha speMeHHOro 
KaHana, MKC 0,5 
41,1cno speMeHHblX KaHanos OT 128 AO 4096 
06beM n3Y 32 (80)-pa3pHAH~x cnos 2048. 
PaccMaTp"1BaeMoe s AaHHOvi pa6oTe ycTpOviCTBO KH4 "1MeeT HeKOTO-

Pble oco6eHHOCT"1. DAHa 1,13 H"1X - 3anycK perncTpa41,11,1 C06b1rnvi KaK 
no c1.1rHanaM 3anpoca L8K OT npeo6pa3oBaTens:i speMs:i-KOA, TaK 1,1 He
nocpeACTBeHHd OT perncTp1.1pyeMblX AeTeKTOPHblX C"1rHanoB. PaHee 
B flH$ TpaA~41.10HHO 1,1cnonb30BancH neps~vi pem1.1M 3anycKa per1.1cTpa-
41,11,1. np1.1 3TOM M"1H"1ManbHOe speMH MemAY ABYMH nocneAOBaTenbHblMl,1 
3anpocaM1.1 L8K MomeT cocTaBnHTb ~1 MKC. 4ns:i per1.1cTpa41,11,1 6onee 

G,. h .a - ~.,:,-> 'J 
~!i~.i; ~;, · llJlllUd 

s.iSJU,:v TEHt - -



'-taCTblX co6b1T111£.l (AO 3 Mr4) 111cnonb3yeTCs:J BTOpoiii pe11<111M 3a
nycKa per111cTpa4111111 B KH4. 

BTopo£1 oco6eHHOCTb~ paccMaTpll1BaeMoro KH4 s:JBns:JeTCs:J B03MOH<
HOCTb per111cTpa4111111 BpeMeHHWX cneKTPOB OT '-taCTll1 111n111 Bcex AeTeK
TOPOB B 111HTerpanbHOM pe11<111Me. nocneAH111£1 pe11<111M pa60Tbl MOH<eT np111-
MeHs:JTbCs:J, Hanp111Mep, np111 111cnonb30BaHll1111 B ycnoBll1s:JX 6onbWll1X 3a
rpy30K AeTeKTOPOB, COCTOs:J~ll1X 1113 HeCKOnbK111X He3aBll1Cll1MblX ceK4111£1. 

<llyHKL.\1110HanbHas:J cxeMa KH4 npeACTaBneHa Ha p111c. 2. C111rnanbl 
OT M AeTeKTOPOB qiopM111py~TCs:J, npoXOAs:JT B 111HTepBanbl pa60Tbl nBK 
cxeMy nponycKaH111s:i Kl 111 per111cTp111p~Tcs:i B per111cTpe 1. <1la3111p0Ba
H111e AeTeKTOpHblX c111rHanoB ocy~eCTBns:JeTCs:J OT BHyTpeHHero 111n111 
BHewHero reHepaTopa r. 0AHOBpeMeHHO Bblpa6aTblBaeTCs:J AeTeKTop
Hbl£1 c111rHan 48K. B pe11<111Me perncTpa4111111 co6b1rn£1 no c111rHany 3anpo
ca LBK OT npeo6pa30BaTens:i BpeMs:J-KOA c111rHanbl aBK nocTyna~T , 
Ha BXOA nBK. no c111rHany LBK C nBK ocy~eCTBns:JeTCs:J per111cTpa4111s:i 
co6blTll1s:J B n3Y, pa6oTa~ero no rnny FIFO C1nepBbl£-l 3awen - nep
Bbl£1 Bb1Wen 11

). n3Y BblnOnHeHO Ha OCHOBe Mll1KpocxeMbl 537PY10 111 111MeeT 
eMKOCTb 2Kx32-pa3ps:JAHblX cnoB ( Ans:J 20 AeTeKTOPHblX BXOAOB) • lt1H
qiopMa4111s:i O cpa6oTaBWll1X AeTeKTOpax 3an111CblBaeTCs:J B COOTBeTCTBy~
~111e pa3ps:JAbl perncTpa 1. B perncTpe 2 3an111cb1BaeTcs:i BpeMeHH0£1 
KOA O'-lepeAHOro C06WTll1s:J. nocne per111cTpa4111~ B n3Y B aApeCHW£1 C'-teT
'-1111K 3an111c~ 1 A06aBns:JeTCs:J eAll1Hll1l,\a. np111 OTCYTCTBll1111 c111rHana 3a
npoca L8K 1113 n3Y no aApecy c'-teT'-1111Ka '-ITeH111s:i 2 ocy~ecTBns:ieTcs:i 
'-1TeH111e O'-lepeAHOro cnoBa 111 A06aBneH111e B C'-leT'-1111K 2 eA111Hll1L.\bl. np111 
paBeHCTBe 3Ha'-teHll1£.l C'-leT'-1111KOB 1,2 qiopMll1POBaTenb ynpaBns:J~ll1X 111M
nynbCOB 011<111AaeT c111rHan 3anpoca L8K. 

l)_,J!_, 

B.O. L. •esp. L 
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_l!_._A._f.l 
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N,A,F 

PHc.2. ~YHK~HOHa.JlbHaH cxeMa KOAHPOBmHKa HOMepa AeTeKTo
pa AnH perHCTpa~HH BpeMeHHbIX cneKTPOB OT M AeTeKTOPOB. 
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C'-1111TaHHW£-l 1113 n3Y n03111L.\1110HHW£1 KOA HOMepa AeTeKTOpa 111 BpeMe
Hll1 3an111cwBaeTcs:i B per111cTpax 3,4. np111op111TeTHWM w111qipaTopoM sw
Aens:ieTcs:i MeHbWll1£1 ABOll1'-IHW£1 KOA HOMepa cpa6oTaBwero AeTeKTopa, 
Bb1pa6aTb1BaeTcs:i c111rHan 3anpoca L 111 6noK111pyeTcs:i 4111Kn '-ITeH111s:i n3Y. 
4ByMepHbl£.l KOA HOMepa AeTeKTopa 111 BpeMeHll1 '-tepe3 KOMMyTaTop 2 
111 BHewH111£-l pa3beM 111n111 Mar111cTpanb KAMAK nocTynaeT B 6yqiepHoe 3a
noM111Ha~ee yCTpo£-lcTBo 63Y. no c111rnany 11 C6poc L11 oT 63Y ocy~ecT
Bns:ieTcs:i c6poc KOA111pyeMoro pa3ps:JAa per111cTpa 3 111 np111op111TeTHblM 
w111qipaTOpOM BblAens:ieTCs:J cneAy~111£1 L.\111QJPOB0£1 KOA HOMepa cpa6oTaB
wero AeTeKTOpa 111 T.A. np111 HyneBOM 3Ha'-teHll1111 per111cTpa 3 111'0TCyT
CTBll1111 c111rHana L8K npo111cxoA111T '-ITeH111e cneAy~ero cnoBa n3Y 111 T.A. 
np111 paBeHCTBe 3Ha'-teHll1£1 C'-leT'-1111KOB 1,2 npo4ecc '-ITeHll1s:J 1113 n3Y npe
Kpa~aeTCs:J. B cny'-tas:ix nepenonHeH111s:i n3Y cpa6aTblBaeT 111HAll1Ka4111s:i 
Ha nepeAHe£1 naHen111 6noKa KH4. np111 aToM n3Y ycTpo£-lcTBa nepexo
A111T B pe11<111M '-ITeHll1s:J. 

no BXOAY 11 311 KOMMyTaTopa 2 ocy~eCTBns:JeTCs:J Bb16op nepBo£1 111n111 
BTOpo£1 nonOBll1HW 63Y. TaKoiii pe11<111M pa60TW 63Y MOH<eT 111cnonb30-
BaTbCs:J np111 pa3AeneH111111 HaKann111BaeM0£.l 111HqiopMa4111111 c 111 6e3 BHewHero 
B03Ae£1CTBll1s:J Ha noTOK '-taCTll1L.\ 111n111 111ccneAyeMbl£-l 06pa3e4 111 T. n. 

nepeKn~'-laTeneM n1 ycTaHaBn111BaeTcs:i pe11<111M ynpaBneH111s:i pa6oTo£1 
KH4:n11160 OT 3BM, n11160 aBTOHOMHW£1. nepeKn~'-laTeneM n2 BW6111paeTCs:J 
MaKCll1ManbHas:J pa3ps:JAHOCTb BpeMeHHOro KOAa B aBTOHOMHOM pe11<111Me. 
nepeKn~'-laTeneM n3 ycTaHaBn111BaeTcs:i pe11<111M per111cTpa4111111 BpeMeHHWX 
cneKTPOB: n11160 He3aBll1Cll1MblX Ans:J KaH<AOro AeTeKTopa, n11160 111HTer
panbHWX Ans:J HeCKOnbKll1X 111n111 Bcex AeTeKTOpOB. Kon111'-teCTBO AeTeK
TOpOB' Bbl6paHHblX Ans:J perncTpa4111111 111HTerpanbHblX BpeMeHHblX cneKT
poB, ycTaHaBn111BaeTCs:J nepeMbl'-IKaMll1 B 6noKe KH4. 

B pe11<111Me pa60Tbl KH4 C 3anycKOM per111cTpa4111111 HenocpeACTBeHHO 
no AeTeKTOpHWM Cll1rHanaM BWXOA 48K COeA111Hs:JeTCs:J CO BXOAOM L8K. 
Ha BXOA KC nocTynaeT c111rHan KaHanbH0£1 cep111111 OT npeo6pa3oBaTe
ns:i BpeMs:J-KOA Ans:J Cll1HXPOHll13a4111111 ero pa60TW C ycTpo£-lcTBOM KH4. 
B TaKOM pe11<111Me pa60Tbl KH4 AOCT111raeTCs:J MaKCll1ManbHas:J '-taCTOTa pe
rll1CTpa4111111 C06blTll1£1 c AeTeKTOpOB AO 3 Mr4 ( no Kall<AOMY BXOAY) • 
np111 3TOM cpeAHs:Js:J '-tacToTa perncTpa4111111 co6b1T111£-l onpeAens:ieTcs:i 6b1-
CTPOAe£-lcTB111eM 63Y. 

CneAyeT OTMeTll1Tb, '-!TO B KH4 per111cTp111py~TCs:J TOnbKO Te KOAbl 
BpeMeHHblX KaHanoB' B KOTOpble npo1113owno cpa6aTblBaH111e AeTeKTOpOB 
C per111cTpa4111e£1 111X HOMepoB, a o6pa6aTblBaeTCs:J TOnbKO 3Ha'-la~as:i 
111HqiopMa4111s:i,B pe3ynbTaTe '-tero onT111ManbHO 111cnonb3yeTcs:i o6beM npo
Me11<yTO'-IHoro 3anoM111Ha~ero ycTpo£-lcTBa n3Y 111 yMeHbwaeTcs:i BpeMs:i 
o6pa6oTKll1 co6wT111£-l. 

KH4 BblnOnHeH B CTaHAapTe KAMAK 111 COCTOll1T 1113 ABYX nnaT. nna
Ta 1 - nnaTa ynpaBneH111s:i - no3Bons:ieT per111cTp111poBaTb BpeMeHHo£1 
KOA 111 co6WTll1s:J OT '-teTwpex AeTeKTOPOB. nnaTa 2 - co6WTll1s:J OT wecT
HaA4aT111 AeTeKTOPOB. 0Ha MOH<eT ycTa~aBn111BaTbCs:J BHYTPll1 6noKa KH4 
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vrm, MO>KeT 6b1Tb BblnOnHeHa B BVIAe OTAenbHOli1 cTaH4vrvr wvrpVIHOli1 lM. 
6noK WVIPVIHOli12M,cocTOH~Vlli11113 ABYX nnaT,n03BOnHeT o6cny>KvrBaTb 

AO 20 AeTeKTOPOB, 1113 Tpex - AO 36 AeTeKTOpOB. ~cnonb30BaHVleM 
B ycTpOli1CTBe HeCKOnbKVIX nnaT 2 MO>KHO ysenVIYVITb KonvrYeCTBO 06-
cny>KvrBaeMblX AeTeKTOPOB AO 68. 

6noK BblnonHHeT cneAY~Vle KOMaHAbl KAMAK: 
NA(O)F(O) - YTeHvre B~XOAHOli1 VIH$OpMa4vrvr, 
NA(l)F(O) - YTeHvre CTaTyCHOro pervrcTpa, 
NA(O)F(8) - nposepKa 3anpoca LAM (Q = L), 
NA(O)F(lO) - c6poc 3anpoca LAM, 
NA(O)F{18) - 3anvrcb B CTaTyCHWli1 pervrcTp, 
ZC - vrHvr4vranvr3a4vrH. 
3HaYeHvre pa3PHAOB CTaTyCHOro pervrcTpa: 
1 pa3PHA - 0/1 -_ 3anpeT/pa3peweHvre 3anpoca LAM: no wvrHe 

KAMAK/no BHeWHeli1 WVIHe, 
2 pa3PHA - 3anpeT/pa3peweHvre pervrcTpa4vrvr AeTeKTOPHWX cvrrHa-

nos, 
3+5 pa3PHAW - BW6op pa3pHAHOCTVI BpeMeHHWX KOAOB (OT 7 

AO 12 pa3pHAOB). 
PaccMOTpeHHOe ycTpOli1CTBO KHa c OKTH6pH 1990 r. vrcnonb3yeTCH 

Ha ycTaHOBKe cnHH B na6opaTopvrvr Heli1TpOHHOli1 $Vl3VIKVI. B 1991 rOAY 
KHa 6YAYT vrcnonb30BaTbCH Ha ycTaHOBKaX aH-2, aBP, ann, PE$flEKC 
VI AP· 

AsTop 6naroAapeH A.M.6anaryposy, r.M.MvrpoHosoli1, n.6.nvrKenb
Hepy 3a BHVIMaHVle K pa6oTe, M.n.6apa6awy vr A.C.BvrHorpaAOBY 
3a 1113roT0BneHvre 6noKa. 
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HOBO)KHJIOB B .E. 
YcTpottCTBo KOp;upoBaHHH ~oMepa p;eTeKTopa 
p;JIH nccnep;oBaHHH Ha HMITYJibCHhIX 'peaKTopax 
no MeTop;y BPeMeHH ITponeTa 

Pl0-91-147 

OITHChlBaeTCH ycTpoucTBO KO,lJ;HPOBaHHH HOMepa p;eTeKTopa 
,D;JIH HCcJiep;oBaHHll Ha HMITYJibCHblX peaKTopax ITO MeTop;y BpeMe 
HH ITpo.neTa' 'BhlIIOJIHeHJIOe. B CTaHp;apTe KAMAK. KoJIHtieCTBO p;e 
TeKTopHhIX BXop;oB - p;o 20 . ( c B03MO)KHOCTbIO yBem1tieHHH 
p;o 68) • tfacToTa perHcTpau;HH co6hITHH ITO Ka)K,lJ;OMY BXO,D;Y -
Ao 3 Mru;. Y cTpoikTBo cop;ep)KHT ITpoMe)KyToqHoe 3Y eMKocTbIO 
2K 32 (80)-pa3pH,n;HhIX .. cJioB. B KOMITJieKTe c ITpeo6pa30BaTeJieM 
BpeMH..:.KO,[( YCTPOHCTB~ IT03BOJIHeT perHcTpHpoBaTb ,[(JIH Ka)K,lJ;o-

' .· ro p;eTeKTopa BPeMeHHbie cITeKTPhl C MaKCHMaJibHbIM tIHCJIOM Ka-
' HaJIOB OT 128 ,[(O 4096 !1,IIIHPHHOH KaHaJia OT 0,5 MKC H 6onee. 

' ' . ' 

'., Pa6oTa BblIIOJIHeHa B Jia6opaTopHH HeuTpoHHOH !pH3HKH Ollilll. 

Coo6Uletl'.He 061>eit1,meHHoro HHCTHTyT3 RitepHblX HCCJleJlOBaHHH. ny6Ha 1991 ' 

Ile pe BOA as Top a ;,)f," ,: r !_,, 1 ~>"r· · ,_. ;!i ;!· ,1 1 

Novozhilov V. E. Pl0-91-147 F· ,' .::· , : ¾'{~ 
Number Detector Cod ind Device . t:'i 'ff;~ :7 tj'••i 
for Inve~tigation~ on Pulsed Reactors /:~ ,/ :v{:r·_J 
by the Time-of-Flight .l:fethod ~-: · •. ·• ~ /t•! 

• . . . J: ,. • \•~,{-~ 
The CAMAC device. for · number detector coding in time- \·, • ·. A· ,,r'j 
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