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3KcnepHMeHTanbHOe HCCneAOBaHHe ~-aTOMH~X H Me30MOneKynRp
H~X npo~eCCOB, npOHCXOAR~HX nocne OCTaHOBKH OTpH~aTenbH~X 
MIOOHOB B Be~eCTBe, KaK npaBHno, OCHOBaHO Ha aHanH3e B~XOAOB 
H BpeMeHH~X pacnpeAeneHHH BTOPH4H~X 4aCTH~: 3neKTpOHOB OT pac
naAa MIOOHOB; y-KBaHTOB Me3opeHTreHOBCKOrO H3ny4eHHR H npOAYK
TOB RAePH~x peaK~HH 111 • XapaKTepH~e epeMeHa 3THX npo~eccoe 
HMeiOT BenH4HH~, CpaBHHMble C BpeMeHeM lKH3HH CB060AHOrO MIOOHa, 
n03TOMy perHCTpa~HR 4aCTH~ 06~4HO npOH3BOAHTCR B HHTepeane 
5~10 MKC /AnHTenbHOCTb BOpOT/ OT MOMeHTa OCTaHOBKH MIOOHa. 

Ba>KHoe MecTo npH c03AaHHH norHKH TaKoro THna 3KcnepHMeHTOB 
3aHHMaiOT eonpoc~, CBR3aHH~e c opraHH3a~HeH nepeAa4H HH~opMa
~HH OT 3KCnepHMeHTanbHOH ycTaHOBKH B 38M, C OT60pOM 3aperHCT
pHpOBaHH~X co6~THH, OTHOCR~HXCR HenocpeACTBeHHO K MIOOHy, oc
TaHOBHBWeMyCR B MHWeHH, H C HAeHTH~HKa~HeH BTOpH4H~X 4aCTH~ 
no HX THny. 3To o6ycnoeneHo HeKoTop~MH o6cTORTenbCTBaMH. Bo
nepe~x, He Ka>KAaR OCTaHOBKa MIOOHa COnpOBO>KAaeTCR aKTOM perHCT
pa~HH BTOpH4H~X npOAYKTOB /3~eKTHBHOCTb perHCTpa~HH e , y , 

n 3KCnepHMeHTanbHOH ycTaHOBKOH COCTaBnReT HeCKOnbKO npo~eH
TOB/. BO-BTOP~X, B Te4eHHe BpeMeHH perHCTpa~HH B03MOlKHO nORB-
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3KCnepHMeHTOB, AHCKPHMHHHpOBaTb 3apR>KeHHYIO KOMnOHeHTY BTOpH4-
H~X 4aCTH~ OT HeHTpanbHOH. B CBR3H C 3THM 3neKTpOHHaR norHKa 
AOn>KHa B~nOnHR~;-cneAYIO~He ~yHK~HH: 

1. Pa3pewaTb nepeAa4y HH~pMa~HH e 3BM T~aKO npH ycnoBHH 
perHCTpa~HH' XOTR 6~ OAHOro H3 npOAYKTOB e , y , n B Te4eHHe 
AnHTenbHOCTH BOpOT /npeABapHTenbH~H OT6op C06biTHH/. 

2. HAeHTH~H~HpoeaTb co6~THR, He conpoBO>KAaiO~HecR noRBneHH
eM ~OrO -~IOOH_§J_ ny4Ka /OT60p COfi~THH no 11 CABOeHH~M MIOOHaM 11

/, 

KaK 80 BpeMR AnHTenbHOCTH, TaK H B Te4eHHe onpeAeneHHOrO Bpe
MeHHOrO HHTepeana /-5 MKC/ AO MOMeHTa OCTaHOBKH MIOOHa /nocneA
Hee CBR3aHO C He06XOAHMOCTbiO nOAaBneHHR ~OHa, o6ycnoeneHHOrO 
OCTaHOBKaMH npeAWeCTBYIO~HX MIOOHOB ny4Ka B C~HHTHnnRTOpaX H 
CTeHKaX MHWeHH, pacnonO>KeHH~X no nyTH npOXO>KAeHHR MIOOHHOrO 
ny4Ka/. 

3. HAeHTH~H~HPOBaTb BTOPH4H~e 4aCTH~~ no HX THny /3neKTpo
H~, y-KBaHT~, HeHTpOH~ H T.A./. 

TaKaR CTPYKTypa 3neKTPOHHOH norHKH 6~na TpaAH~HOHHOH B 
3KCnepHMeHTaX 12- 41, npeAWeCTBOBaBWHX Ha4any HaWHX HCCneAOBaHHH 
Me3oMoneKynRpH~x npo~eccoe 15-81. CneAyeT OTMeTHTb, 4TO ace TPH 
yKa3aHH~e ~YHK~HH /OT60p co6~THH/ npOH3BOAHnHCb 3neKTpQHHOH 
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norHKOH Ha annapaTypHoM yposHe. AaHHWH cnoco6 OT6opa co6wTHH 
HMen CBOH HeAOCTaTKH. Bo-nepBWX, Tpe6osanOCb BBeAeHHe MHKpo
CeKYHAHWX 3aAepmeK a aHanoroswe H norH4eCKHe QenH perHCTpH
py~eH CHCTeMW H, BO-BTOpWX, HCKn~4anacb B03MOmHOCTb onepa
THBHOrO H3MeHeHHA rpaHH~ speMeHHWX HHTepsanOB perHCTpaQHH 
MOOHOB ny4Ka, 3neKTpOHOB, HeHTpOHOB, y-KsaHTOB H T•A• C y4e
TOM CKa3aHHOrO HaMH 6WnH pa3pa6oTaHW H C03AaHW 3neKTpOHHwe 
YCTpOHCTBa, KOTOpWe n03BOnHnH HCKn~4HTb BCe nepe4HCneHHWe BW
We HeAOCTaTKH. npH 3TOM Ha annapaTypHOM ypOBHe npoH3BOAHTCA 
TOnbKO npeABapHTenbHWH OT60p C06WTHH. 

B HacTOA~eH pa6oTe npHBOAHTCA onHcaHHe yKa3aHHwx ycTpOHCTB, 
KoTopwe 6wnH Hcnonb30BaHw a 3KcnepHMeHTax1&-8/ 

~YHKUHOHAflbHAR CXEMA 3flEKTPOHHKH 

Ha PHC. 1 npeAcTasneHa cxeMa pacnonomeHHA Ha ny4Ke M~Hos 
perHCT~eH annapaTypw, Hcnonb30saHHOH a onwTax 1&-8/, M~o
Hw nocne npoxomAeHHA AeTeKTopos 1,2,3 /1 - wHpoKoanepTypHWH 
AeTeKTOp MOOHOB, 2,3 - MOHHTOPHWe C4eT4HKH/ TOpM03HnHCb ~HnbT
poM 6 H nonaAanH B 06DeM MHWeHH, KOTOpWH orpaHH4eH C4eT4HKaMH 
4 H 5. PerHCTpaQHA BTOPH4HWX npoAYKTOB ocy~ecTBnAnacb AeTeK
TopaMH "e" . "y" , "n", pacnonomeHHWMH BOKpyr MHWeHH. 

Ha pHc.2 npHBeAeHa ~YHKQHOHanbHaA cxeMa 3neKTpOHHKH. HM
nynbc, ~pMHpyeMWH 6nOKOM BWAeneHHA OCTaHOBOK no ycnOBH~ 234S, 
OOAdeTCH Hd ttAUI-4 ~At:Pibi 5;KiKiriPOBh:Fi 191, :'::rrcpaP. !'!PO!'!yC~a'.?"!' ~"!'t)T 
CHrHan Ha BWXOAW H 6noKHpyeT BXOA AO npHXOAa CHrHana Ae6nOKH
POBKH. TpHrrepw T2 -T 6 cosMeCTHO co C4eT4HKaMH TIL+ , T& , T8 , 

T.y , .T e H KBapQeBWM reHepaTOPOM o6pa3y~T CTapTCTOnHwe npe
o6pa30BaTenH speMA-KOA /Hcnonb3Y~TCA C4eT4HKH KC 004 1101 /. 
O~HH cTapT noAaeTCA c TpHrrepa Tt • KOTOPWH B3BOAHTCA HMnynb
coM 2345. CHrHanw 11CTon•• nocTyna~T pa3AenbHO c AeTeKTopos 1, 
5, "n" , "y" H "e". BpeMA perHcTpaQHH M~Ha, npeAwecTsy~ee 
MOMeHTY OCTaHOBKH, H3MepAeTCA C4eT4HKOM TIL-' C npeAsapHTenb
HOH ycTaHOBKOH. Ha c4eTHWH BXOA c4eT4HKa noAa~TcA HMnynbcw oT 
KsapQesoro reHepaTopa. KamAWH cHrHan OT AeTeKTopa 1 ("~L") yc
TaHasnHsaeT C4eT4HK s 11 011

• CHrHan ocTaHOBKH /swxoA Q' T 1 I 
3aKpwsaeT C4eTHWH BXOA H BXOA 113anHCb 011

• 4Hcno, 3anHCaHHOe 
B C4eT4HKe, COOTBeTCTByeT speMeHHOMy HHTepsany Me*AY MOMeHTOM 
perHCTpaQHH npeAWAY~ero MOOHa H OCTaHOBKOH. 

TaKHM o6pa3oM, annapaTypa no3sonAeT nony4HTb speMeHHwe pac
npeAeneHHA npeAWeCTBY~HX (TIL-) H nocneAYJOIItHX (TIL+) ~OHOB 
ny4Ka OTHOCHTenbHO MOMeHTa OCTaHOBKH M~Ha B MHWeHH, a TaKme 
BTOpWmwx 4aCTHQ, 3aperHCTPHPOBaHHWX AeTeKTOpaMH 5, "n" , 
"y" H "e". HHTepsan perHCTpaQHH HeHTPOHOB, 3neKTPOHOB H 
Y-KBaHTOB /AnHTenbHOCTb BOpOT/ OnpeAenAeTCA BenH4HHOH 3aAepm

KH 1 H COCTaBnAeT 10 MKC. 
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Pnc.l. CxeMa pacnono•eHHH perncTpHpyro~eA annapaTypw Ha nyqKe 
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Pnc.2. ~~oHan&nax cxeMa 3neKTPOHHKH. 
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A. npeABapHTenbH~H OT6op co6~THH 

npeABapHTenbH~H OT6op co6~THH ocy~eCTBnReTCR Ha annapaTyp
HOM ypOBHe H npOH3BOAHTCR cneAY~~HM o6pa30M. HMnynbC OKOH4a
HHR BOpOT /HMnynbC C B~XOAa 3aAepmKH 1/ ycTaHaBnHBaeT TpHrrep 
T 7 e cocTORHHe norH4ecKoA ''1'' no B~XOAY Q. B cny4ae perHcTpa
l.IHH n, y HnH 6 CHrHan C B~XOAa Q TpHrrepa T7 , 3aAepmaHH~H Ha 
100 MKC /3aAepmKa 2/, RBnReTCR CHrHanOM L, KOTOp~A HHHI..II-11-ipyeT 
nepeAa4y 1-iH~OpMai..IHH B 38M. 8 cny4ae me OTCyTCTBHR CHrHanoe 
C "n''- , "y"- , "e" -AeTeKTOpOB OAHOBH6paTOp 08-1 reHepH
pyeT CHrHanbl ZS2, KOTOp~e c6paC~Ba~T HH~OpMal.IH~ B C4eT4HKaX 
H B03Bpa~a~T annapaTypy B HCXOAHOe COCTORHHe. 8enH4HHa 3aAepm
KI-1 2 onpeAenReTCR.6~CTPOAeAcTBHeM AUn, He yKaaaHH~x Ha ~YHK
l.IHOHanbHOH CXeMe. 

o. 0T6op co6~TI-1H no 11 CABOeHH~M M~OHaM 11 

0T60p C06biTHH no CABOeHH~M M~OHaM ny4Ka npOH3BOAHTCR nyTeM 
aHanHaa epeMeHHbiX pacnpeAeneHHH T IL-·H T + • Ha pHc. 3 npHBeAeHbl 
pacnpeAeneHHR TIL- H TIL+, nony4eHH~e B OA~OH H3 3KCn03H1..1HH Ha 
ny4Ke M~OHOB. AnR AanbHeAweA o6pa6oTKH oT6Hpa~TCR TOnbKO Te 
C06b1THR, KOTOpble He conpOBOmAanHCb nORBneHHeM BTOpOrO M~OHa 
ny4Ka B HHTepeane OT -5 MKC AO +10 MKC OTHOCHTenbHO MOMeHTa 
OCTaHOBKH M~OHa. 
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MIDOHOB nyqKa. PacnpeAeneHHe TIL+ 
COOTBeTCTByeT nepBOMY MIDOHY nyqKa, 

nOHBHBmeMyCH nocne MOMeHTa OCTa

HOBKH, a TIL-·- nocneAHeMy MIDOHy, 
npeAmeCTByro~eMy MOMeHTY OCTaHOB

KH. ITo OCH OPAHHaT - ~HCnO C06hl

THH. 

B. 0T6op aapRmeHHOA 11 HeATpanbHOA KOMnoHeHT 
BTOPH4H~X 4aCT11LI 

AeTeKTop~ "e" , "n" , "y" e npo1..1ecce H3MepeHHR c paanH4HoA 
3~eKTHBHOCTb~ perHCTPHPY~T KaK 3apRmeHHY~ /3neKTpOH~ OT pac
naAa MOOHOB/, TaK H HeATpanbHYD I y-KeaHT~, HeATpoH~/ KOMno
HeHT~ BTOpH4H~X 4aCTI11..1• AnR onpeAeneHHR C He06XOAHMOH T04HOCTbD 
HCKOM~X napaMeTpOB Me30MOneKynRpH~X npol.leCCOB Tpe6yeTCR npoee
AeHHe pa3AenbHoro aHanHaa epeMeHH~x pacnpeAeneHHH aapRmeHHOH 
H HeHTpanbHOH KOMnOHeHT. no3TOMy AnR HX 3~eKTHBHOrO pa3Aene
HHR Heo6XOAHMO HMeTb AOnOnHHTenbHY~ H~OpMal.IHD, xapaKTepH3y~-

) 
1500 

..o111 PHc. 4. PacnpeAeneHHH BpeMeHHhlX 
~HHTepBanOB Me~y MOMeHTaMH pe

PHCTpaJJ;HH C06bJTHH AeTeKTOpaMH 5, 
"e" H 5, "y••, rronyqeHHhle 
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nHHHH - AeTeKTOPbi 5, "y"; nyHK
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PHc. 5. BpeMeHHbie pacnpeAeneHHH~ 
C06bJTHH, 3aperHCTpHpOBaHHbJe , ,i 
AeTeKTopoM "y" B 3KCn03HJJ;HH !: 
c H2 +Xe: a cooTBeTCTByeT non- ~ 
HOMY ~HCny 3aperHCTpHpOBaHHblX 3 
C06biTHH; 6 H B - 3apHJKeHHOH 

/3neKTpOHOM OT pacnaAa MIDOHOB/ 
H He:HTpanbHOH I y -KBaHTOM 

Me3opeHTreHOBCKOrO H3nyqeHHH/ 
KOMnOHeHTaM BTOpH~HbiX ~aCTHJJ;; 

no OCH a6CJJ;HCC - BpeMH /B MKC, 
mar 0,25 MKC Ha KaHan/ OT MO

MeHTa OCTaHOBKH MIDOHa B MHmeHH 

AO MOMeHTa perHCTpan;HH C06biTHH 

AeTeKTOpOM "y" ; no OCH op

AHHaT - ~Hcno C06hlTHH. 
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~~ THn aaperHcTpHpoeaHHOA 4aCTHLI~· B Ka4eCTBe 3TOA HH~OpMa
LIHH AnR AaHHOH nOCTaHOBKH 3KCnepHMeHTOB HCnOnbayeTCR H3MepeH
HOe BpeMeHHOe pacnpeAeneHHe co6~THH, 3aperHCTpHpoBaHH~X Ae
TeKTOpOM 5. 3TO pacnpeAeneHH~ npaKTH4eCKH COOTBeTCTByeT aa-

5 



pRmeHHOH KOMnOHeHTe BTOpH4H~X 4aCTH~, TaK KaK 3~eKTHBHOCTb 
perHCTpa~HH HeHTpanbHOH KOMnOHeHT~ AeTeKTOpOM 5 6nH3Ka K Hyn~ 
/Ton~HHa c~HHTHnnRTopa C4eT4HKa 5 pasHa 5 MM/. CneAoBaTenbHO, 
perHcTpa~HR 3apRmeHHO~ 4aCTH~~ AeTeKTopaMH "e" , "y" HnH "n" 
conpoaomAaeTCR OAHOBpeMeHHO~ ee perHCTpa~He~ AeTeKTOPOM 5. 
Ha pHc.4 npHBeAeH~ pacnpeAeneHHR apeMeHH~x HHTepaanoa MemAY 
MOMeH'Ta'MH perHCTpa~HH C06~TH~ AeTeKTOpaMH 5, "y" H 5, "e" 
B 3KCn03H~HH, KOrAa MHWeHb 6~na 3anonHeHa CMeCb~ BOAOPOAa 
c KCeHOHOM. AHcnepcHH AaHH~x pacnpeAeneHH~ onpeAenR~TcR a oc
HOBHOM BpeMeHH~MH xapaKTepHCTHKaMH C~HHTHnnRTOPOB H ycnOBHRMH 
CBeTOC6opa /r~CsJ(Tl) • 0,65 MKC, r~a~. • 0,25 MKC, rC141it2= 

-9 y !:e.'' 
5•10 c/. nno~aAH nOA nHKaMH COOTBeTCTBY~T 4HCny 3neKTpo

HOB OT pacnaAa M~OHOB, 3aperHCTpHpOBaHHblX AeTeKTOpaMH "e" H 
"y". Ha pHc. 5 npeAcTaaneH~ nony4eHH~e a 3Kcno3H~HH c H2 +Xe 
apeMeHH~e-pacnpeAeneHHR co6~TH~, 3aperHCTpHpoaaHH~x AeTeKTo
poM "y". PacnpeAeneHHe /a/ COOTBeTCTByeT nOnHOMy 4HCny 3ape
rHCTpHpOBaHH~X C06~TH~, a pacnpeAeneHHR /6/ H /B/ npeACTaBnR
~T co6o~ pe3ynbTaT OT6opa 3aperHCTPHPOBaHH~X co6~THH no Bpe
MeHHOMy KpHTepH~ AeTeKTOpa 5. 

3AKJ104EHHE 

CneAyeT oTMeTHTb HeKoTop~e npeHMy~ecTaa npeAcTaaneHHO~ 
CTPYKTYP~ 3neKTpOHHOH norHKH no cpaBHeHH~ C norHKO~, HCnOnb-
30BaHHO~ B npeAWeCTBY~~HX 3KCnepHMeHTaX. 

1. npeAnO*eHHaR CTPYKTypa 3neKTpOHHOH norHKH AnR 3KCnepH
MeHTOB no H3y4eHH~ Me30aTOMH~X npo~eCCOB n03BOnReT OnTHMH3H
po&aTb npo~ecc oT6opa perHcTpHpyeMwx co6wTHH KaK Ha annapaTyp
HOM ypOBHe, TaK H npH aHanH3e HX Ha 38M. 

2. 06~eM H xapaKTep HH~pMa~HH, nepeAaBaeMOH C 3KCnepHMeH
TanbHO~ ycTaHOBKH B 38M, n03BOnR~T HaAe*HO H 3~KTHBHO KOHTpo
nHpo&aTb pafioTy BCeH perHCTpHpy~e~ CHCTeMW B Te4eHHe AnHTenb
HWX 3KCn03H~HH Ha ny4Ke MDOHOB. 

3. HapRAY c cy~ecTaeHHWM yn~eHHeM 3neKTpOHHo~ norHKH no
awweHa ee HaAe*HOCTb H pacwHpeHW ~YHK~HOHanbHWe 803MO*HOCTH 
perHCTpHpy~eH CHCTeMW. 

AaTopw 6naroAapHw B.r.3HHoay 3a none3Hwe o6cy*AeHHR Ha cTa
AHH C03AaHHR norHKH 3KCnepHMeHTOB. 
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H3naTenbCKHH OTnen 06benHHeHHOro HHCTHTYT3 RnepHNX HCCnenOBaHKH 
LC 

BhlCTPH~KHH B.M. H AP· 13-82-318 
0T60p C06hlTHH B 3KCnepHMeHTaX no HCcneAOBaHH~ 
~-aTOMHhlX H Me3oMoneKyn~pHhlX npo~eccoB 

llpHBOAHTCH onHcaHHe CTPYKTYPhl 3neKTpoHHOH norHKH AnH 
3KCnepHMeHTOB no HCCneAOBaH~ ~ -aTOMHhlX H Me30MOneKyn~pHbiX 
npo~eccou. HapHAY c c~ecTBeHHhlM ynpo~eHneM 3neKTPOHHOH nornKH 
no cpauHeHH~ c paHee ncnonb30BaBmeHc~ noBbiDieHa ee HaAeJKHOCTb 
H pacmupeHhl ciiYHK~HOHanbHhle B03MOlKHOCTH perHCTPHP~~eH CHCTeMbl. 
ITpeAnollteHHaH CTPYKTypa nornKH nosuon~eT onTHMH3HPOBaTb npo~ecc 
OT6opa perHCTpnpyeMhlX C06hlTHH KaK Ha annapaTypHOM ypOBHe, 
TaK H npH aHanH3e HX Ha 3BM, a TaKllte 34lclleKTHBHO KOHTpOnHpOBaTb 
pa60TY BCeH perHCTpHp~~eH CHCTeMbl B Te'leHne AnUTenbHhlX 3KCno-
3H~HH Ha nY'IKe ~OHOB, 

Pa6oTa BhlnOnHeHa B fla6opaTopnn HAePHb~ npo6neM OHHH. 

npenpHHT 06~AHHeHHOrO HHCTHTyTa RAePHWX HCCfleAOBaHHM. AY6Ha 1982 

By~trit3ky V.M. ~t al. iJ-32-3iS 
Event Selection in the ~-Atomic and Mesomolecular 
Experiments 

A description of a new structure of electronic logic for 
the ~-atomic and mesomolecular experiments is presented. 
Compared to previous solutions the presented logic is conside
rably simpler and its reliability is increased, as well as 
the functional possibilities of the registering system are 
extended. The proposed structure of the logic enables one 
to optimize the process of the selection of the registered 
events both at the apparatus level and in the course of their 
numerical analysis. It also allows for an effective control 
of the performance of the whole registering system during pro
longed expositions to the muon beams. 

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