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BBEIlEHHE 

An~ npOBeAeH~~ 3Kcnep~MeHTa no HccneAoBaHH~ od- H dd-BaaH
MOAe~CTBI-1~ Ha YCTaHOBKe I IflIOAM,..wa I I B pa604,,,,a:1 06"'beM KaMepbI 6b1na 
nOlo4elLleHa BHyTpeHHflFI TpeKo4yBcTBl.1TenbHaR MHweHb IBTH/Ill. Anfl npo

CTpaHCTBeHHoro BOCCTaHoaneHHFI C06b1Tl-1I1, 3apen1CTpl.1pOaaHHbtX Ha 

YCTaHOBKax TaKOra T~nt. 6b1na C03AaHa nporpaMMa reOMeTpH~eCKOI1 
peKOHCTPYKUI<1H /nrp/ 2. ,l!anbHeHwee H3Y4eHl.o1e B3aHMoAea:1cTBHH 

YKa3aHHoro THna npeAYCMaTpHBaeT KHHeMaTH4eCKHI1 aHanHl C06~THI1, 
n03BoflRIOUtH'" ,"" ccneAoeaTb OTAenbHbte KaHallbl, OTHOCRUI""eCR KaK K oA

HOKpaTH~M , TaK H K MHorOKpaTH~M 93aHMOAeI1CTBHAM. npH 3 TOM HY~HO 
OTMeTHTb, 4TO n o cpaBHeHHIO C PP- H PP -B3aIo1MOA CHCTBH1""'H B AaH

HOM cnY4ae O~HAaeTCFl n OBblweHHoe po~eHHe HeHT paJ1bH~X 4aCTH~, 
4TO 6e3ycnoBHo CHH*deT 3~eKTHBHoCTb KHHeMdTH4eCK o r o aHdnH3a. 

Oco6eHHO 3TO OTHOCHTC~ K npo~eccaM nonHOH aHHHrHn~~HH aHTH
AeHTpOHOB H Ae~TPoHoe B KOHe4Hble Me30HH~le COCTOflHH~, B KOTOPblX 
o*HAaeTc~ B cpeAHeM 06pa30edHHe n~ TH "-Me30HoB Ha co6~THe. 
Donee 3~eKTHBHo KHHeMaTH4eCKH~ aHanH3 MO*HO Hcnonb30BaTb An~ 
B~AeneHH~ oTAenbH~X KaHanOB, HanpHMep, no- H nn-B3aHMoAe~c T
BHH, KOTop~e AO HaCTo~~ero BpeMeHH npaKTH4eCKH He H3Y4anHCb. 
KpOMe Toro, B03MO~HO BbiAeneHHe KorepeHTHbiX np04eCCOB, T.e. npo
4eccoB c 06pa30BaHHeM AeHTpoHOO H aHTHAeHTpOHOB B KOHe4HOM 

COCTO~HHH. 

B HaCTo~~eH pa60Te OnHc~aaOTC~ He KQTOpWe o c06eHHocTH n pO
r paMMbI KHHeHaT~4eCKOrO aHan~3a I nKA/, Hcnon b3yeMoH AnR p a CCMaT
pHsae,MblX 3KcnepHMeHTOB ~ nOnY4eHH OH HOAH~H Ka~HeH p~Aa nporpaMM. 
BXOAA~t1X B CHCTeMY r H.llPA/11 4TO Ca1U a HO r naB HblM OGPd 30M C KOHCT
PYKTHBH~MH OCo6eHHOCT~MH YCTaHOBKH . 

OC06EHHOC T~ nKA, CBR3AHH~E C HAn~4HEH BTH 

1. np06neMd cnHpanbHoro ~HT a 

4nR HOPMan~HOH pa601b1 c1aHAapTHoH nKA axoAHble AaHHwe Aon~Hw 
B~no4 aTb KaK 6aHK~ Maccosoro ~~Ta, TaK H 6aHKH cnHpanbHoro ~H 
Ta Ie Hynet!lo~ Maccoi11 I nonY4eHtH:oIe B nrp . XapaKTepHoH OC06CH

HOCTbO TpeKoB. awxo~R~HX ~3 BTK B pa604~H 06~eM kaMep~, RBnR
CTCA HanM~~e MCCKonbKHX /Ka K MHHH~yM ~Byxl cerMeHTOB. B nrp 
CWHs aOT CA oTAeflbHwe ce rMeH~ . T~eKa H onpeAenfl~rcA e r o KapaKTe-

PHCT I1 K"" Am~ pa3Hblx ,. aa.;xO<J"lO"e....e .. Hyneao«, iiaccoo..x r ~nOTe3 . 
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npo~ecc CWHBK~ 3aBHC~T OT Ka4eCTBa npOCTpaHCTBeHHoro eOCCTaHoane

HH~ / TeM c aM~M H OT Maccoeoro ~kT a/ OTAenbH~X cerMeH ToB. Ec nH 

ce n"'eHT KOPOTKIo1~, KaK npaBlo1no, npOXOAJ.1T TonbKO Cn\llpanbHb!~ I1lHT, 

H TpeKOBb!~ 6aHK /COOTBeT CTBYIOW."'a::. AaHHOMY cerMeHTY / n0l1Y4aeT MeT


KY STRAI GHT. OAHaKo B npo~ecce CWHBKH B nrp, Aa~e ecnH ace c er 

MeHTbl HMe lOT TOl1bKO c n",panb HbI~ ¢IHT I MmKe T 6b!T b n0l1Y4eH COSM ec T

Hbl H MacCOBblH ¢HT, cooTBeTcTBY~H~ He Hyn e e OH Macce. TaKHM 06pa
30M , An.R TaKara Tpe Ka n0l1 Y4ae Tc R c neAYlOOla ~ Kapn1Ha : Ma CCOBble 

~ 


6DHKJ.1 /H6/. cooTBeTc r BYIOO(He ~H3H4 eCKI1M Ma CCO Bb!M rHnOTe3aM /MaCCbl 

He paBH~ HynlO/, HMe~T APy rHe x apaK TepHCTHKH no cpaBHeHH~ C M6, 

KOtOP~~ n pHHaAne*HT HyneBo~ Ma c c e. 3Ta pa3HH~a CHHMaeTc~ cneAYIO

lIlei4 n po u, €.AYPO H: ecnH ne p Obl~1 
~1 ecm, CW/.1 BKa YAal..lHa.R , TO B 

HyneaoH Ma c c e , npHHHMa e TC~ 
H cooTee T c TBY~HM COCTaeOM 
Maccoeo~ rHnOTe3e. 

2. n p06neMa ny4Ka 

cerMe HT HMe eT TonbKO CnHpal1bHblH ¢IHT 
Kal..leCTBe M6 TpeKa, COOTBe TCTBYlOl.4erO 

H6 /c HCKyccTeeHHo 3aHyneHHoH Ma ccoH 
MeToK/, nDHHaAne~aI.4HH caMoH l1erKOH 

npH KHM eMd TH4eCKOM aHanH3e C06~THH B craHAapTHoH nporpaMMe 
Io1cnoll b3YKlTC R HeKOTopble ycpeAH eHHble xapa KTepH cH1KH nY4KoBOH 
4aCTH~b1, nonY4eHHble C ne~Hal1bH O~ npo~eAYPoH ycpeAHe HHR H3MepeH
HbiX KHHeMdT).14eCKHX napaMeTpOB H 3aAaHHblx KonnHMa~HoHHoH CHC Te
MOH KaHana n Y4Ka / THTynbHblx 3Ha4eHHH/. KOHCTPYK~~.A BTM npHBOAHT 
K 3Ha4HTeIlbHblM HCKa)t(eH~~M TpeKOB B Ha'-laJlbHOM I no XOAY n Y'-lKa l 
Y'-IaCTKe MVlweHVI * 101, COOTeeTCTBeHHo, K OWHOO'-lHblM 3 Ha'-leHH~M HMnynb
CO B nY4KOBbiX l.iaCTH ~, nOllY4eHHblX npH H3MepeHHV1. lia pHC. 1 n OKa3aHa 

3aBHCV1MOCTb MOAYll~ ~3MepeHHoro 
• 	 ~Mnynbca '-IaCTV1~ nY4Ka OT npoII., 

0 

" 

.• AOl1bHOH KOOPAV1HTbl X BepWIo1Hbl 
C06bITH.A J oTKYAa eIo1AHO, '-ITO Be
nH4 HH a VlMnyllbCa 3Ha4~TenbHO 
YMe HbWae TC.A npH npVlOI1HWeHV1H 
BepWH MW Baa~MOAe~CTB~~ ~ Ha'-la

ny "'"we H" I Xo - -80 c..l. C APY
ro~ CTOPOH~, ~ 3 pJ.1c.2, r Ae npH
aeAeHbI pacnpeAeneH~R no HMn Yllb
c aM e TOP~ '-IHbl X OTpH~aTellbH~X 

PH'C . I. 3 a.B HCHHOC T~ HO.I\ynH w3I-se 
p eHHOro J-JMrrynbc a lIa c.'rWl nY\(K<l 

10 	 .0 !II) to 70 alCM' OT npO,lloIlbHoA KOO PAHH3'rt.l X sep -

IWfHbI C06.b1TltH. 

• 
TUKHe HCK.aJI!:CUII :H . anAliNO I crHI3aJlbl C paCJ1 0nOittC HHe~ Ha H.:r4anbIlOM 

Ytla CTKe MexaHH3MOB paCl:.uipeWIR BTM . 
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PIIC . 2. Pacnpe,uenem1c no HM.n-ynbcaM BTOPI1"tHWC OTPIIUil 1"eJU.. -
HblX qaCTliU ,llI1H pa311h1)( /060gHlI\(eIi1i a , 6 , HI o6nac TeA BTM . 

4aCTH U An~ Pd3HblX 06nac Te H BTH, BVIAHO, '-I TO nono~e HHe xapaKTep 

Horo MaKCHMYMa OT aHTVlnpOTOHos-cneKTaTOpoo He 3 aB~C~T o~ nono 

>t<eHH~ BepWH HbI C06b1T HA H paB HAeTC .R - 6 r 3B/ c . TaKHM 06pa 30M, 

MO*HO CAe naTb 3 a KnlO4 e HH e , 4 TO Bce COObiT/.1 R npOHCXO,A .AT OT B3a"' 

MOACHCTB Vl R n Y4K OBWX 4ac T V1 ~ C HM nyn bcoM, COOT B e TC T eY~V1M 1HTynb 

HOMY 3 Ha'-l e HHIl 12,2 r 3B/ c , a 1o(a6n lOAaeMo e Ha P t-1C, 1 H3Me HeHlo1e 

1013 Me peHH bolX 3H a 4eH"1~ HMnyn bca RBI1AeTC~ CllCAc'tBHeM ~Cl(a)HeH""~ Tpe

KOB. nan ee, KccnCAOBa HHe nOKa3ano OTCYTCTBHe KaKoro~~Hoo 3 aMeT

Ho r o 8n~ RHHR TaK"1X ~cKa*eH~~ Ha Ben~4HH~ yrnoa ny~Ku . n0 3TOM Y 

B nKA MOAynb wHnynhca ny~KoeoM ~aCTH~W 3aAa eT CA T).1T ynbH~M 3Ha~e


HHeM (c 6p/p • 1%), 3Ha 4 eH HR *e yrnoa 6epYT cR H3 S~xoAHoro Mac

CMBa AaHH~X npor p aMM reoMeTpH4ecKo~ peKoH cTpYK~"1~ , TeM caM~M 


B m<A BWK1l()4eHa n POLleAypa ycpeAHeHHR x.aJ)aKTe p~1CT\1t< nyl.fKa / npo ~ 


~eccop.. FI XI NP " ){B£AH I. 


3. np06neMa cy~eclBOBaH""R pa3nk4HWX c peA 

3 Ta n p06neMa B OCH08HQM p eweH3 B "po~ecce reoMeTp~4ecKo~ pe 
KOHC TPY KUHl"I, HO HeOAHo po.Q.HOCTb cpe,n HaAO Y4 HTblS3Tb TaK)tIe \.II 8 npo 
~eAype K""HeMa T H~CCKoro aHan~ 3 a , OHa 3Ae Cb n pORBnRe TCfl 9 npo~ec
c o pe KFIT t B ero n OAnpo rpa MM a x KFSET ~ KFNEXT, r Ae onpeAenR~TcA 
3Hep r ef~~cc KHe nOTO p"", 
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OC06EHHOCTH nKA. CBR3AHHblE co cnEUH¢>HKO~ ad

H dd - a3AHHO/lE~CTBHA 
np06flEHA HE4ETHOflY4EBbiX C06b1THA 


KaMepHaR MeTOA~Ka He n03BonReT Ha6n~AaTb o~eHb MeAneHH~e 
~aCTH~~ H3-aa orpaHH~eHHOCTH AI1HH HX npo6era. B ,qaHHOM cny4ae 

TepReTCR 60I1bWaR ~aCTb npOTOHoe-cneKTaTopOB, B XOAR~HX B caeTas 
Ae~TpoHa MHweHH H HMe~HX CPeAHHH HMnynbC / e n.c.K/1 paBH~~ 
-60 MaB/e. Ha pHc.3 npHBeAeHO ~MnynbCHoe pacnpeAeneHHe npOTO-

HOB, BblI1eT aIOLl.\l.1X HaaaA B n. C. K.. KOTopble c 60I1bWOH AOCToeepHO 1 
CTb~ MO*HQ C4HTaTb cneKTaTopaMH. KpHsaR npeACTaenReT np~AnOI1a
raeMY~ $OPMY pacnpeAeneHHR. n0I1Y4aeHY~ 1013 BOI1HOBOH $YHKUHH 

/ 4/XlOllbTeHa . BIo1,QHO, 4TO nOTeplo1 npOTOHOS COCTaemun - 80%. TaKlo1e 
nOTepH npHBOART K He4eTHonY4eB~H c06~TM~M H aaTpYAHAIOT npOBe

AeHHe KHHeMaTH4eCKoro aHan~3a. an~ C06~T~~ TaKoro pOAa B nKA 
pean~30BaHa cneAy~a~ npoUeAypa. nocne rcoMeTp~~ecKo~ peKoHcTpYK

u~ ~ ~CKYCCTBeHHo c03AaeT cR HeAocTa~
N ~~H TpeKos~~ 6aHK Ic MeTKoH. COOT

BeTcTB~e~ A8yxTo~e~Ho~ OCTaHOB
10 Kel H coo~BeTcTBy~~e M6 - C Hyne

SOH MaccoH ~ C Macco~ npOTOHa.70 
3Ha4eHH~ MOAyn~ HHnynbca ~ ero 
oWH6Ka 3aAaCTC~ TaKHM 06pa30M,

50 
4T06~ nonHOCTb~ nepeKp~Tb BC~ 06
naCTb nOTcpb : 60+60 M3B / c. 3Ha~e50 
H~e a3~MYTanbHoro H non~pHoro yr
1109 paBHbI 0 C OWJ.16KOH Tf/2 ,Tf CO40 
OTseTCTBeHHO. 

30 

20 PHC. 3. I:iMnynbCJloe paCrrPeJl.e.neHHe 
npOTOHos -cneKTa TopOB. KPHS8H nPeA

10 CTaBJl:R:e T "pe.qnonal"aeMy,JO Q>o pHY pac
npeAeneHH n J nonyqa~ H3 8Qn HO
BoA 4lYIIK~HH XJonbTeH8 / CTpeJIlf.a noo 
KaswsseT Ha4ano nOTepb/ . 

C60PKA npOrPAMMbI KHHEHATHYECKOrO AHAfl~3A 

6r:OK-cxeMa nKA npeAcTaBne HS Ha pHc.4. nKA Io1 MceT CT py KTyPY 
PAM-~aHna C Ha 3 9aH~eM LtSTKM ~ Ha nH caHa Ha OCHoe aHHH r H~PA
CHCTeMbl / S/. OHa HenocpeACTBeHHo o6De,QI<1HeHa C nrp Itl B ee OC HOBY 
3ano)t(eHbI C T aHAapTHbie PAM-!lIaH!1b1/ 3! : 

KVALID 1.00; 
KBASIC 1.00. 

4 

PKc .4. BnoK-cxeMa nKA . 

B HacTo~~ee BpeM~ 3Ta KOM6I<1HHpOBaHHa~ nporpaMMa reoMeTp~4ecKoH 


peKoHCTpYK~HH H KHHeMaT~4eCKoro aHa!1~3a pa60TaeT Ha 38M CDC-6500. 

Bap~aHT Ha CDC-6500 ~MeeT OBep!1eHHY~ CTPYKTypy. npH 3TOM, OAHaKO, 

MaKCHMa11bHO AonYCTHMaR pa60~aR naM~Tb nporpaMMbI COCTaBnReT 

26500 cnoe, ~TO n03B0!1~eT 06C4HT~BaTb C06~THR C 4HcnOM 3apR~eH


H~X 4aCT~~,He npeBYWa~HX AeCRTH. BpeMR,He06xoAHMoe A11R 06c4eTa 

OAHoro C06bIT~R, B 3aBHC~MOC T~ OT MHO)t(ec TBeHHOCTH, H3MeHReT CR 

OT 20 AO 40 c, ~ n pH 3TOM HenocpeACTBeHHO Ha K~HeMaTH~eCKH~ 


aHan~3 ~Cn0!1b3yeTc~ -1 0% BpeMeHH. _ 

~R 3aAaHHR T~na e3a~MoAe~cT9H~ / dd_Hn~ dd/, B T~Ty!1bHOM 

6noKe YKa3bIBaeTC~ T~n nY4Ka , ADEU A!1~ d H DEUT A!1~ d. 4T06bl 
onpeAe!1~Tb .1paBHnb HbI ~ oT50p onT~~eCK~X KOHCTaHT An~ AaHHo~ 3a
nHBKH H KOHCTaHT, CBR3 aHH~X C T~nOM MHweHH, He06xoA~MO npH c6op
Ke nporpaMM~ B CRADLE- KapTax B~CTaB~Tb PATCHY-KoMaHAY + ·USE, 
EXPXXX, rAe XXX npeAcTa enReT c060~ HOMep 3anHBK~ 1503, 504, 505 
" 601/. 
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BaTroHH B.B. H np. 
llporpaMMa KHHeMaTH~eCKOrO aHaiTH3a COOhlTHH 
,[VIH ycTaHOBKH "JhonMHJia11 C BHyTpeHHeH 
TpeKO~YBCTBHTenbHOH MHWeHbiD 

Pl-85- 71 I 

OnHcaHa nporpaMMa KHHeMaTH~ecKoro aHanHsa WIH coohlTHH, 
nony~eHHbiX Ha ycTaHOBKe 11JhonMHna11 C BH)TTpeHHeH TpeKO~yBCTBH
TenbHOH MHWeHbiD. Msno~eHhl OCHOBHhle ocooeHHOCTH nporpaMMbl, 
CBH3aHHbJe C HanH~HeM MHWeHH H CBOHCTBaMH dd- H dd-ssaHMoneHCT
BHH. llporpaMMa saneHcTsosaHa Ha 3BM CDC-6500 H HenocpencTBeHHO 
oo~enHHeHa c nporpaMMoH reoMeTpH~ecKOH peKOHCTPYK~HH. BpeMH, 
HeooxonHMoe ,J:VIH ooc~eTa onHoro COOhlTHH, B 3aBHCHMOCTH OT MHo
~eCTBeHHOCTH, H3MeHHeTCH OT 20 no 40 c, H npH 3TOM Henocpen
CTBeHHO Ha KHHeMaTH~eCKHH aHanH3 HCDOnbsyeTCH -10% ero. 

PaooTa BhlnonHeHa B naoopaTOPHH BhlCOKHX 3HeprHH ORHM. 

Coo~~eHHe O~~eAHHeHHOrO HHCTHTyTa R~epHWX HCcne~OBaHHA. lly~Ha 1985 

llepeson O.C.BHHorpanosoH 

Batyunya B.V. et al. Pl-85- 71 I 
Program of Kinematical Analysis 
for Events from the "Ludmila" Facility 

The program of kinematical analysis for events taken from 
the "Ludmila" facility with internal track-sensitive target is 
described. The basic specifications conne£ted with the presence 
of the target and with the properties of dd-and dd -interacti
ons are shown. The program is adapted on CDC-6500 computer and 
it. is directly connected to the program of geometrical recon
struction. Calculation time for one event, in dependence on 
multiplicity, varies from 20 upto 40 s, and immediate kinemati
cal analysis takes about 10% of all time. 

The investigation ha s been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1985 


