
'J 

10 KOTI. 

oti beAMHeHHbl M 
MHCTMTYT 
RAepHblX 

MCCleADB8HMM 

AYtiHa 

J 

jt 
H 

I' 

I 
'1 

~r 

I 13-86-362I· 
j 

B.<l>.BopeliKo, B.M.rpe6eHIOK, B.I' .3HHOB,I 
B.B.HBaHOB, ID.A.Ko*eBH"KOB, r.~.CToneTOB'\. 

\ 
1 
" 

I 

" 

..J. 

YCTPOiítCTBO BPEMEHHoiít nPH13H3KHl 
I ~JlH 60JlblllHX CUHHTHJlJIHUHOHHhIX CqETlJHKOB11 
I' 

\ I 

'I 

'1
 
f~ 

,i
PeAaKTOp E. K. AKceHoB a. MaKeT H. A. KHCeJIeBoH. 

• \ HanpaBneHO B *ypHan 
. "np",,60Pbl "" TeXH""Ka 3Kcnep""MeHTa"

nOAnHcaHO B ne~aTb 13.06.86.
 
4loPMaT 60x90/16. O<tlceTHaR ne~aTb. Y~.-HSA.I1HCT08 0,69.
 

THpalll 335. . 3aKas 37818.
 t
 1986H3AaTeI1bCKH~ OTAen 06~eAHHeHHoro HHcTHTyTa RAepH~X HCCI1eAOBaHH~. 

ny6Ha MOCKOBCKO~ 06I1aCTK. 

.; 



TOT.fHOCTb BpeMeHHOn rrpUBíI3KH H MOMeHTY nonanaaaa T.faCTl-:InH E cve r ­
T.f:vIK 111\~eeT onpene.naontee 3HaqeHHe B OITbITax C vICrrOJIb30BélH11eI','1 MeTo.ua COP.­

naneanã, HaJlIÓOJIbllIee EJI11HHHe na npevemsoe paapeurenae C~ImT11JUIHUHOHIIl::IX 

CT.feTq:vIKOE OKa3~BaIDT: 

I) EpeMeHHoM paaopoc MeiK.UY npxxonon c aera na epoToKaTO.1L 11 nonane­

HHeM BbIXO.UHoro cnrnana 0JY; 

2) qurYK'I'yau;mr MOHR3~OHHbIX no'reps ;3apHiKeHHLIx qaCTvI~ E C~M!ITI1JUIH­

Tope R COOTEeTCTBY10llUiJe tpJryHTyaW:IM ar.m.m1TY]~ Hr:1ITYJIbCOE w'JY; 
3)	 saEHCRMOCTb EpeMeHI1 norranamm CEeTa na (I-'oToKaTo.u w3Y OT r.1CCTél 

CUI1HTM.JIJIm.J;:vm. MaKCMNl3JlbHOe EJII1HHI1e :JTOT r.paI\TOp I1Mee'r .UM ÓOJIL­

llII1X \ > rOL, MM) CT.feTT.fMKOE, ococenno J! cxyxae rrOHMEeHHOM ~:JdxreI\­

'nrEHoi1 CKO pOCTI1 pacnpocrpaneunn C'EeTa E CILI1HTl!JJIJIHTope/I , 21. 
]{ei1cTBHe nepscro c{la.I<TOpa CEO.Ul!JTCfI H r,1l!JHl!JM}"ii!Y nonoopo» .ueJIHTGJI5I/3/ VI 

CTaÓRJIH3aUMen HarrpJ!iKeH11H na .UHHo.uax '/Jy/41, .UJIíI CHI1iKeII11H EJII1HHYUl .UEYX 
5 r O/OCTaJIbHHX rrpMMeHHIDTcH pa3JIHqHbIe arrrrapaTH8e/ - M rrporp~~MHLIG cpe~­

CTBa!I,2,II-I4/. 

B HacToRIUei1 paoore onzcueae rca 3JIeI\TpOHHOe YC'I'POi1cTEO, KOMrrerr­

c:vIpyromee BpeMeHHyro SaE:vICH.';10CTL Q)O pí.1I1pyer~oro ELIXO.n;Horo C!1rHaJIa OT 

QJ.nYKTyau;iill aMrr.JlllTY.U RMrrYJIbCOE c 'J.IJY :vI HOOpUI1HaTbI r.~eGTa nepeceaenaa 

CT.feTT.f:vIHa qaCT:vI~ei1 • zlanaoe YCTPOMCTEO Eper:lelIHoH rrp!1EíI3KI1 (ym) pacc-m­

TaIiO na PélÓOTY co CT.feTT.fMKOf,1, CUVIHTRJIJIíITOP «oroporo npocearpnaaerca c 

rrpOT:vIEOrrOJIOJKHLlX CTOpOH .UEyr·/t.H ~3Y. Lnex-cxeua YCTpoí1cTBa npcncrannena 

Ha pl1c.I, rrpnHUMrrl1aJIbHaH cxeMa - HD. pac.~. 

8"1 , 
'UI -oi BcP I Bux 

f1opor 

f>ro9l:v 

PRc.I. EJIOK-CXeMa YCTponCTBa. 

r '~n~Cirü1núih4ü KHttBTJT' 
O'fjH&o1X HtCJelOnudI

, FHGn&rtCTE'HA 



01,02,03,04 u 010 - KPS97CA1; 05,06 u 08 - KSDOTM2Jl i 07-K5DDAn216, 09 -KSODM21D i 011-K'500flMl0l; VOI,V02-KAS14A, VD3-KAS22A, 

.JK8IDIH orrMC[,IEa8TCH EbIpa.JKeHM8r.1: 

, '.V(i) = K (ta - .ttJ) + 2K( t - t&), G, 

rno K - CIWpOCTb M3!'JJeHeHHH HanpruK8IIAA na ~aCTRe OT ta. .JJ;O tA . 
'TIPM .JJ;OCTM.JKeHMJII U(i) nexoropor-o aanarnrcro 3Ha~eHV.iJI Uep nupaoaruna­

8TCH EpeM8HHWI OTf':18Tlm: 

;f;.Cf = (i(}t + i e)/ 2 + UC? / 2K• 3) 

ITpJlIHUMIT pac50Tbl cru{ ~cTpHpyeTcH pMC. 3. 

U ltl 

U 'P~ ------- ----------- - --- -- - ---- ---- --À! 

PMC .2. TIPMHUMIUlaJlbHWI CX8Ma YBII. 

CHI'HaJill c rJ!3Y nocryrtaor na una cPOpMMpOEaT8.JlFI eJ>I 'M <1>2 \pMC. I), 
t.

I 5/,
aHaTlOrrrqHHx/ c rrpMEH3ROfi R rrOCTOHHHOll ~aCTM ~pOHTa MMITY~bCa. TIPM­

EHSRa rrpOMSEO.n;MTCH rro rr8 P8.UH8MY éiJPOHTY Mr,mY~bca C ~3Y na YPOEH8 0,25 

- LJ, 3 Ep8M8HM HapaCTaHMH, ,caM C1'IrHM .n;8~MTCH B o THom8HMM I: 9. .rr..JIfI 

oc58Crr8~8HMH uanexnoro opaoarunaaaa OT CMrHMOB, WJ1rr~MTy'n;a ROTOpbIX PI1C .3. Dp8MeHHasI ,IJ;Marparara paoo TU CIm. 

c5~MSRa R 3Ha~8HMIO rropora, B CX8r/lY EE8.n;8H o,n;HOBMC5paTOp rrpO,n;Jr8HMH ClIT'­

H~a S rroporOBoro Ro~mapaTopa Ha Bp8~lli 10 HC. 113 cpaEH8HMH I i M 3) C~8,n;Y8T, ~TO 

CMrH~ OT ~I M Q2 rrocp8~cTEOM CX8M M]M M M rrp806pasYIOTcH B ClIT' ­

l;Ia.J1hI to. M ti" ROTOpbl8 nocrynaor aa CX8W;Y ROMrr8HCa.IU1:M xoopuznaru *'e = iCf'- (T + Uep/t< + l/ú)/2, 4) 
(CEG{). AJII'OpMTM pacoru CKK OCHOEaH na COOTHom8m.1:M 

r'ne T - cynMaplIo8 Ep8l',lTI 3lliIa3wmaHI151 CH.I'HaJIOE ia. H t& OTHOCM­

T8JThHO MOM8HTOE i t M t2. .i c = (tí + ia,)/z - l/2 Ú, 
,:1" 

CHI'HaJI MS CIm EOSEpama8T CX8MY E MCXO,IJ;HOe coc rosnne M aanycxaer 

~x)pl\mpOEaT~~b naxcnnoro CMrH~a Dl,!).,lJ;m CORpam8HMH rll8pTEoro npeae­rne ;te - Bp8MH CUMHTM~1'il1 E :-,j8CT8 norrananna ~aCTHl~ E C~8T~MR, 
HM YBTI .1J;~T8~:bHOCTb EpeM8HI-roro alma ot + ~ pMC. 3) BUÓl1paeTCH MM­tI M ia. - Ep8M8Ha npnxona CE8Ta na cpOTOHaTo,n;bl ~:JYI M <f23Y2, 
~MaJIbHoi1, c Y'leTOM Ep8M8HM pacnpoc rpaaeana CE8Ta -l/If B CUl'lHTVJJI­l - .~a CUMHTMnAHTOpa,
 
MTope C~8TtnU\a II cIurYRTy~n BeJIIPll'IHH" •
~ - 8~8RTMBHaH CROpOCTb pacrrpOCTpaH8HM.H CE8Ta E C~eTqMRe. 

Mcc~e~OEaHMH XapaHT8pMCTMR YDIT rrpoEo~lrnMcb Ha YCTaHOEReBOCCTaHOE~eHM8 EpeMeHM rrOrra~aH1'1.H ~aCTMUbI E C~eT~}lli rrpOM3EO~MTCH rro 

EpeMeHHlIM OTMeTRWJl i(;l. M tg . Ilocrynnenae czrnana i~ ERJIIO~aeT reuepa­ MACIll1K-2/I 6/ E pac50Q8I:l ceance Ha CMlIXpo(i;asoTpoHe JIB3 Ollilli E onurax.r 

rro <pparr.18HTaLU1M na H)J;Pax IIIMlll8HM et-~aCTMU c Ha~a.JIbHblM MMITY~bCOMTOp ~HeMHO-M3M8HHIOIl\8rOCH HarrpmK8HAA, rrOC~8 rrOHEJI8IDIH Cl1I'HMa :tI, 
CROPOCTb HapaCTaIDIH HarrpH~8HMH YBe~M~HEa8TCH B~E08. M3MeH8HH8' HarrpH- :I	 H3 rsB/c 11. MHT8HCMEHOCTblO nepansnor-o nyxxa OT ru8 no 2, 5xI09 ~aCTMlJ; 

aa Ulm~ YCIWPHT8JIfI. OCHOEHbII,1 rr~e~OI:í cneurpcuerpa, pacncoroxeamm non 

2 3 



yrAOtl~I40 Mp~IJ; K OCll rrepE~HOrO rry~Ka, 113MepRACH llMrrYAbCh~fi CrreKTp rne 7'0 = -t/c; 
ETOpl~IHHX ~aCTRU E HHTepEaAe OT 4,2 ~o 7,2 rsB/c. 
CrreKTp E STofi OÓAaCTH AaillT rrpOTOrill H ,neliTpOHU (CM. 

600 

400 

200 

OCHOEHOfi EKA~n E l - paCCTOHH1iIe MeJK,ny C11e'l'111IRmlvr; 
pHc.4). C - CHOpOCTb CEeTa; 

m.. - Ivlacca 11aCTRUbI (npo roaa 1iIJrn ,neMTpOI-:ra); 
p - 1lllmYAbC 11aCT~. 

BpeMH i rrpM paóoTe C ITQ OrrpeAeJUIAOCb H3 COOTHorneHIDI 

f. a E cJIyqae 

i =(c• .:t t + C:l,i.:r.)/Z, 

HcrrOAb30EaHHH YBIT 

(6) ",;;:!i 

t::: Cftf • 
(7) 

3.n;eCb Cf' CJ,' ti M iJ. - HaJIH6pOB011HbIe ROHCTaHTbI M OTc~eTbI BpeMm.J;wI!po­
EUX rrpe06pa30EaTeAefi. 

rHCTOrpaMMbI pacnpeneaeana Ee.JIHlIWrl i o rrOHa3aHU 'na puc , 5; xapas­
TepHCTHRH pacrrpeAeAellliH rrpHEeAeHbI E Ta6A~e. 

2100 1)00soo 900 1300 \700 

1'1, f'.13Blc 2 Ta6Jrnua. Bpexeaaoe paapeureane (B rrc) CHCTeh~bI H3MepeHY.JI 
BpeMeHl1 rrpoAeTa crreRTpoMeTpa 

PHc.4. CrreKTp MaCC ~acTHU ETOprrqHOrO rryqKa. 6e3 nonpaana na C rrorrpaERoll Ha 
aMrrAlITYn;y aMrrAlITY.ny

IT0 'YBIT IT0 YDIT 
AHaJUI3HpOEaIDIeb pe3YJlbTaTbI H3Llepelllifi EpeMeHH npo.nera 11aCTRU aa 490 300 300 270 

6a3e 21,9 M. Pa3Mepu C~HTllJIJUITOpOE CTapTOEOrO H CTOrrO~Oro C~eT~HROE 

COOTEeTCTEeHHO COC~aEAHJ~ 54xI20xIO M~ H 600xI90x20 MM • EUnH EUrrOA­ KaR cBHAeTeJlbcTBYIOT pe3YAbTaTu MCITliTalllill, YBIT 06ecrre11HBaeT KOM­
HeHU ABe CepHH H3MepeH}rn. D rrepEofi CepHH H3MepeHHll CHrHanH OT ~3Y rro­ rreHC~RID BpeMeHHoro pa3ópoca BbIXOÂHoro IDvIDYAbca CUl1HT}UUU~OHHOro 

ÂaEaJIHCb Ha EXO,~ QOpMMpOEaTeAefi Q ~HRCHpOEaHHUM rrOpOrOM (IT~)/I7/, C~eT'1llRa, 06ycAOBAeHHOrO M3MeHeHMeM MeCTa CUMHTMJIAH~I M ~~RTy~ell 

naxonmro CHrH8.JIbI C KOTOpbIX nocrynann na EXO,~ .IJ;EYX Bpe~clJpoBhIX aMITAlITYA C1WHanOB 03Y, rrpaRTrrqeCRM C TOM JKe ~peHTMBHOCTbIO, RaR M 
rrpe06pa30EaTeAeli. ITw paCrrOAaraJIHCb E SRCrrepH11eHTanbHOM AOMHRe Ha pac­ rrpOrp'aMMHUll crroc06 RoppeRUHH AaHHUX, rrOJIyqeHHUX C MCITOAb30EaHMeM 
CTOHHIDIX no 30 M OT C11eT11HHOE. Bo nropoã cepza H3Mepemn1 HcrrOAb30Ea­ IT~/I7. EOAee Toro, ITpM yqeTe AaHHbIX 06 BlliillAHTYÂax pa3pemeHMe, AOCTM­
AHCb YBII, paaueníeuaae aonccpencenenao na C11eT~HRax. B 060HX czyxaax raeMoe C rrpMMeHeHMeM YBIT, YJIyqrnaeTcH. HerrOAHaH ROMrreHC~IDI 3aBMCIDAOC­
xacrr, CHrHaJIa' OT xasnoro c),2f:! C rrOMOmbIO naccanaoro .n;eJIHTeJlli OTEeTEAA­ TM EpeMeHHoM rrpMBH3RM YBIT OT aMITJ1MTY~ M~myAbca ~3~ E03MOJKHO,06YCAOB­
AaCb Ha cooTEeTCTEYIOlI.\HH 3aPH~OEO-~H~pOEOfi rrpe06pa30EaTeAb (AUIT). MH­ AeHa 3aEMCllMOCTbIO 3ajep%RM HOMrrapaTopa KP597CAI OT CROpOCTM M3MeHeHHH 
<PoPM~IDI co ncex ~eTbIpex. Al.ll1 HcrrOAb30EaJIaCb ,lJ,Jm naeceans nonpaaoz BO EXOAHbIX CHrHaJIOE /18 • HeCHOAbRO xy,n:rnee pa3perneHMe CMCTe~~ M3MepeHHH 
EpeMeHa rrpoAeTa rro aJIrOpHT1~, OrrHCaH~01W B /1/. EpeMeHM rrpoAeTa rro cpaBHeHillo c /1/, 06~cHfleTcR, rrO-B~n;MMOMY, MeHbilleM 

BpeMe'HHoe pa3perneHHe arrrrapaTypbI ouellliBanOCb rro cpeAHeRE~n;paTH'1­ TOAmMHOM cTapToBoro c11eT~MRalI2/. 
'HO~W OTRAOHeHHIO pacrrpeAeAeHIDI BeA~HH ~OCTMraeMaR c rrOMOlI.\bIO YEIT BpeMeHHaH cTa6llAbHOCTb CMrHaJIOE C11eT­

~lli{OE rr03~oAAeT rrOEbICMTb Ra11eCTEO rrpe~EapMTeAbHOrO oT60pa C06bITM~ Ha 
(5) 

~} OCHOEe 60Aee BbICORoro pa3perneHHH rrpM OpraHM3auMM TpMrrepa YCTaHoBRM.to = 't'o -{1. -+- ( ~c)" - t, 
YrrpomaeTcR.M AOrllRa 'TpHrrepa, rrocRoAbRY COErr~n;eHMe C}ITHanOE OT rrap 
w3Y R~oro c~eT11MRa OCYlI.\eCTBAAeTCR B YEIT. 
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42-82:-568 

ll!l-82-661t 

HET RH UPOEEROB 8 BAWER EHERHOTEKE? 
8111 MOlll:eTe DO~)"UITb DO DO'ITe nepe'IKCJieHHble HHlK8 KHHrK, 

eCJIK OHK He 6b1JIK 38K838HIII paHee. 

TpyAW coa~aHKR no MccneAo&aHM~ • o6nacTM 
penRTMBMCTCKOM RABPHOM ~M3MKM, l!y6HA, 1982. 

TPYAW coaeqaHMR no KonneKTHBHWM MeTOAaM 
YCKOPBHMR, l!y6Ha, 1982. 

l13,1t-82-701t TpyAW IV lle~HaPDAHoM wKonw no HBHTPOHHOH 
~M3HKB, l!y6Ha, 1982. 

411-83-511 

l17-83-61tlt 

TpyAW COB~aHMR no CMCTeMaM M MBTOAaM 
aHanMTM4eCKKX BW~HcneHHM Ha 38K M HX nPMMeHeHMD 
B TBOPBTM4eCKOH ~H3MKB. 4Y6Ma, 1982. 

1 p, 75 K. 

3 p. 30 K. 

5 p. 00 1(, 

2 p. 50 K. 

TPYAW Ke*AyHaPDAHOH wKonw-ceHHHapa no ~M3MKB 
TRMenwx MOHOB. AnywTa, 1983. 6 p. 55 K. 

42,13-83-689 

l113-81t-63 

l12-81t-366 

A1,2-81t-599 

l117-8lt-850 

lllO, tt-81t-818 

Alt-85-851 

Att-85-791 

AIJ-85-793 

TPYAW pa6o4ero coae~aHMR no npo6neMaM M3ny4BHMR 
M ABTBKTHpoaaHMR rpaBMTa~MOHHWX BOflH. -l!y6Ha 0 1983. 

TpyAW XI Ke~apoAHOro CMMn03MyMa no 
RAePHOM 3neKTPDHMKe. 6paTMcnaaa, 
4exocnoaaKMR, 1983. 

TPYAW 7 Ke~aPOAHOro coae~aiiMR no npo6neMaM 
KBaHTOBoM TBOPMM nonR. AnywTa, 1981J. 

TpyAW VII Ke•AYHapoAHoro CeHMHapa no npo6neMaM 
- - - -_ ... 

~"~"K" ~~~UKMA ~ncpi"M· AYU"•• ·~u,. 

TPYAW m Ke*AY"•PDAHoro CMMnD3MyMa no M36paHHWM 
npo6neMaM cTaTMCTM4BCKOH MexaHMKM. 4Y6Ha,1981t. 
/2 TOMB/ . 

TpyAW V Ke~HaPDAHOro coae~aHMR no npo-
6neMaM MaTeMaTM4BCKOrO MOABflHpoaaHMR 0 npo·· 
rpaHMMpoaaHMD M MaTeMaTM4eCKMM MBTOAaM pewe• 
HHR ~H3M4BCkMX 3aAa4. l!y6Ha 1 1983 

TpYAW IX Bcecoa3Horo coae~aHHR no ycKopHrenRM 
3aPR•eHHWX 4aCTMq. l!y6Ha, 1981t /2 TOMa/ 

TpYAW KeMAYHaPQAHOH wKonw no crpyKType 
RAPa, Anywra, 1985. 

TpYAW HeMAYHaPDAHOro coae•aHMR no aHanHTH4ecKMM 
BW4HcneHHRM Ha 38M H HX npMHeHeHHD B TBOpBTH4e­
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H3naTenbcKHH oTnen 06benHHe"Horo HHCTHTYTa •nepHYX HccnenosaHH~ 

Bope~KO B.~. H ~p. 13-86-362 
YcTpO~CTBo BpeMeHHOH npHBHSKH AnH 6onbmHx 
C~HHTHnnH~HOHHWX cqeTqHKOB 

OnHCBHO yCTp0HCTBO BpeMeHHOH npHBHSKH BhlXOAHOro CHrHana 
K MOMeHTY nepeceqeHHH sapnll(eHHOH qacTH~eH 6onbmoro />100 MM/ 
C~HHTHnnH~OHHOro cqeTqHKa, npOCMaTpHBaeMoro C AByx CTOpOH 
~3Y. PeanHsoBaHHoe Ha II MHKpocxeMax cepHH K500 ycTpOHCTBo 
BKniDqaeT ABa $opMHpOBaTenn C npHBH9KOH K ilOCTOHHHOH qaCTH 
~pOHTa HMnynbCa C ~3Y, CXeMy COBnaAel!~ H CXeMy llPHBR3KH K ce­
peAHHe BpeMeHHOrO HHTepBana MeZAy CHrHanaMH C ~3Y. 0HO OTnH­
qaeTCH KOMnaKTHOCTbiD H npOCTOTOH HaCTpOHKH, BpeMeHHOe pagpe­
meHHe CHCTeMhl H3MepeHHH BpeMeHH nponeTa, OCHa~eHHOH 9THMH 
yCTPOHCTBaMH, COCTaBHnO 300 nc, MepTBOe BpeMR yCTPOHCTBa -
50 HC, 

Pa6oTa BWUOnHeHa B naoopaTOPHH HAepHhlX npoeneM OHRH. 
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DepeBOA O.C.BHHorpaAOBoA 

Borejko V.F. et al. 13-86-362 
Timing Set-Up for Large Scintillation Counters 

The timing set-up of arrival of a charge particle in a lar­
ge (>100 mm) scintillation counter that is viewed from both 
ends by couple photomultipliers is described. Realized by 
11 IC's of the K500 family it includes two constant fraction 
discriminators, a coincidens circuit and a mean-timer. The 
set-up is characterized by compactness and a simple debugging, 
The resolution of the time-of-flight measuring system that 
was equiped by these devices amounts to 300 ps. The set-up 
dead-time is 50 ns. 

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