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OBPA30BAH~E ~(1232)-PE30HAHCA B 8]EKTPOH-HnEPH~X B3A~MO.nE0
CTBHHX nPM 5 faB: OpenpHHT ~T8~ 12-99/ 

E.A.,nopowKeBHq. A.A.KYP3eHKOB H ~p. - M., 1999 - 24c. 

113~aeTC.sI pO)K,ZJ;eHHe A B e±A -B3aliMO,lJ;eHCTBHH rrpH 
3Hepnm: 5 r3B. )J;JUI BnmerreHIDI pe30HaHCa Ha tPoHe rrO)])IO:>KKH 
HCIIOJIb30BaH KoppemuJ;HoHHbIH MeTO,lJ;. Of1IeTJIHBO 

Ha6mo,lJ;aeTC.sI 06pa30BaHHe /1++ (N/').++ /Np = 0,021±0,01). AD B 

0/ ++rrpe.n;errax OIDlI60K He Ha6rrlO,lJ;aeTCR (IY.. A < 0,07). 

IIpHMepHo 'IperL H3 Ha6JIlO,lJ;aeMbIX tl++ - KYMYJIRTHBHbIe 

(NA++ (a>1.26)/N/),.++ (a<1.26) = =0,47±O,06). 

We study tl production in e±A -interactions at 5 GeV. 
Correlation method was used to extract resonance over 

background. We observe tl++ emission ( N /),.++ / N p 

O.021±0.Ol), but don't see any tl° (tl°/ tl++ < 0,07). About one 

third part of detected tl++ is cumulative (N/').++ (a>1.26)/N/').++ (a<1.26) 

= 0.47±0.06). 

PHC.- 10, cnHCOK AHT. - 14 HaMM. 

~ HHC~H~YT ~eope~HQecKoA H 8KcnepHMeHTan~HoA ~H8HKH. 1999 



Hccrre)J;OBaHIDl MepHbIX peaKIUlli IIpli BbICOKHX 3Hepr:mrx Be.nyTC1l 

B HT3<1> Y)Ke MHOrO JIeT. OC06blH lIHTepec npeACTaBJIIDOT iKeCTIrne 

B3aHMO,1l,eHCTBIDI, B KOTOpbIX rrpO.sIBIDIeTCH KOJIJIeKTHBHOe IIOBe,ll;eHlIe 

1l)l,epHnH MaTepHH. TaK, HanpHMep, RpKHH npHMep KOJIJIeKTMBHOrO 

3<p<peKTa - 06pa30BaHHe K)'MYillITHBHbIX qaCTHII:, pO){(,lJ;eHHe KOTOphIX Ha 

CB060,ll;HOM HyKJIOHe 3anpemeHO KHHeMalWIeCKH. 

B HaCTOJlmee BpeWI HaKOnrreHO HeMaJIO cBe)J;eHHH 06 

06pa30BaHHH Pa3JlWIHbIX KyMY.JUITHBHbIX qaCTHQ, TaKliX KaK p, n, Jr, 

rrenrnx H)l,ep H T.n:. O,ll;HaKO HMeeTCH oqeHb Mano CBe,ll;emrn: 0 pOX<,lJ;eHHR 

KyMyJIHTHBHbIX pe30HaHCOB, B qaCTHOCTH A. BMeCTe C TeM, K 3TI1M 

.naHHbIM HMeeTCX HeMaJIbIH HHTepec, CB.sI3aHHhrn C TeM, qTO CeqeHHe I1X 

06pa30BaHIDI 3aBHCHT OT MexaHH3Ma peaKUHH. TaK pa3JIHqHhle Mon:eJIH 

pOX<,lJ;eHIDI A 06CYX<,lJ;aIOTCH B pa60Tax [1,2,3,4]. TaIOKe B HeKoTopbIX 

TeOpeTHtIeCKHX pa60Tax cO,ll;ep)KaTC.sI npe.n;CKa3aHIUI 06 H3MeHeHMH 

rrapaMeTPOB pe30HaHCOB, HX MaCChI H IIIHIHIHLI, B MepHOH ,MarepHH 

[5,6,7]. IT03TOMY H B03HHK HHTepec K H3yqeHHlO Borrpoca 0 pOX<,lJ;eHHH A
pe30HaHCa no HMelOmHMCH Y Hac .z:r;aHHhIM 06 3JleKTjloH-H,LJ;epHOM 

B3aHMon:eHcTBHH npH 5 r3B. 

B HameR JIa6oparopHH Y)Ke 6bInH pa60TbI Ha :)1)' TeMY. TaK B [8] 
H3yqarrocb 06pa30BaHHe A B pA-B3aHMo.n;eHcTBHH npH 7,5 r3B. 

HaCToxlIUfH nperrpllHT upo.n;OJDKaeT pa601Y [9], r.n;e Y)Ke 6bIJIa C)l,eJIaHa 

nOHbITKa H3yqeHHx 06pa30BaHIDI A no TeM )J(e .n;aHHhIM. He.z:r;ocTaTKOM 

TOH pa60TbI HBMOCh OTCYTCTBHe yqera 3«PtI>eKTa KHHeMaTWIeCKHX 

KoppeJUlQIIH (no,np06HO 06 3TOM CM. HH)Ke). OCHOBHOH 3a.naQeH .naHHoH 

pa60ThI H 6hIJIO HCCJIe,1l,OBaTh BJIIDIHHe 3Toro 3cP<peI<Ta. 
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PlIIC. 1. PacnpeAeneHIII~ no HHBaplllaHTHoVi Macce nap p;r+ 

III p1r- 8 eA - B3aIllMOAeVlCTBIII~XJ Ha6rttOAaeMbiX B ARGUSe. 
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Pa60Ta 6blJIa BbIIlOJIHeHa B I1T3<I> Ha OCHOBaHHH MaTepHaJIa, 

mo6e3Ho npe.L(OC1'aBJIeHHOrO KOJIJIa60paUHeH ARGUS, B KOTOpOH llT3<P 
npHHHMaJI yqacme. YC1'aHOBKa ARGUS [10] - 31'0 41t-,n;eTeKTOp, 

npeJ(Ha3HaQeHHDIH )UUI H3YQeHIDI e+e- -B3aHMO,n;eHCTBHlt ARGUS 6blJI 

yCTaHOBJIeH Ha 3JIeKTpOH-n03HTpOHHOM KOJIbn;e DORIS-II B DESY. 
KpoMe OCHOBHoro MaTepHaJIa, ARGUS cPHKcHpyeT B3aHMo.n;eilcTBIDI 

3JIeKTpOHoB H n03HTpoHOB C OCTa1'OQHbIM r3.30M B BaKyyMHOH KaMepe, 

KOTopbIe HBillIIOTCH <pOHOM .lOUl OCHOBHoro 3KcIlepHMeHTa. YCTaHOBKH 

TaKOrO Iillacca Kat< ARGUS, Ilpe,n;Ha3HaQeHHble CIleUHa.JThHO,IJ;IDI 

H3yqeHWI AAepHI>IX B3aHMo.neHCTBHH, KaK K MOMemy Haqana pa60TbI, 

TaK H .n;o HaCTOH:m;ero BpeMeHH, OTCy1'C1'Byro1'. II03TOMy MbI H 

06paTHITHCb K KOJIJIa6opaD;HH ARGUS C npocb6oH npe,n;OCTaBH1'b HaM 

3TH .nalllible .n;IDI cPH3HlIeCKoro aHaJI1I3a. 

2.	 Mcnonb30BaHMe KoppenRLlMoHHoro 
MeToAa AnSI BblAeneHMR pe30HaHca Ha 

Hepe30HaHcHOM~OHe 

BhI,lJ;eJIeHHe llHKa A-pe30HaHCa Ha pacnpe,IJ;eJIeHHH no 

HHBapHaHTHOH Macce nap!>I plr B HameM c.rryqae CBH3aHO C HeKo1'opoH 

CrrO>KHOCTblO. Ha pHC. 1 npe.nc1'aBJIeHhI pacrrpe):(eJIeHIDI no 

HHBapHaHTHoH Macce lIIDI nap ptr+ H plr-. cI>opMa HX B nepBylO 

oqepero> onpe,L{eIDIeTCH HHKJII03HBHhlMH XapaKTepHCTHKaMH: cneKTpaMH 

H yrJIOBbIMH pacnpe,n;eJIeHIDIMH. OKa3LIBaeTCH, q1'O H 6e3 BJIIDlHIDI 

pe30HaHca B paROHe ero MaCChI HMeeTCH MaKCHMyM. Henocpe.n;CTBeHHO 

Bbl,lJ,eJIH1'b pe30HaHC Ha 1'aKOM cPOHe OKa3hmaeTCjf npo6JIeManrqHO. 

QTo6bl npeo.n;OJIeTb 31)' TPYAHOCTL, B pa60Te [9] 6LIno 

npeJ(JlO)KeHO HCnOJIb30BaTh no,nxOA, rrpHMeIDleMbIH npH H3~eHHH 

KoppeIDID;HH. lIT06bI BbmeJIHTL llHK pe30HaHCa Ha,n; Hepe30HaHCHOH 

qaCThIO MbI .n;OJI)KHbI BLLneJIRTL H3 pacnpe.neJIeHHH Ha pRC. 1 1)' qaCTL, 

KOTOpaH He CBO,zurrCH K HHKJlI03HBHbIM XapaKTepHCTHKaM OMOH 

qacnm,hI, a onpe.neIDIeTCH B3aHMOCBjI3blO napbI qaCTHIJ,. ):LrrjI 3Toro 

o6wrno npHMeIDIeTCjI KOppeJlJltjuolmafl tPyma/Wl 
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R(PI' P2) == P12(PI' .P2) (1)
Pl{pJ· P2{PZ) ' 

r.n;e P12, PI H P2 - HHBapHaHTHbIe HHKJII03HBH:bIe CeqemUI pO)KneHIDI, 

COOTBeTCTBeHHO napbI lJaCTHU H KIDK,IJ;OH H3 llliX. no OT.n;eJIbHOcm. 

.I1HbIMH CJIOBaMli, KoppeIDIQHOHHaJI <PYHKnIDI eCTb OTHOIIIeHHe 

BepOSITHOCTIi 06pa30BaHIDI napbI qacmQ K BepojJTHOcTH Toro, KaK eCJIH 

6bI OHM 06Pa30BbIBa.mJ.Cb He3aBHCHMO npyr OT .n;pyra. ECJIH qaCTIIUhl 

,n;eHCTBHTeJIhHO 06pa3yIOTCjJ He3aBHCHMO, TO R == 1. OrKJIOHeHHe OT 1 
03HaQaeT B3aHMOCBH3b Me:>K.nY 06p330BaHHeM qaCTHQ. 

Ha IIpaKTHKe, BbJllliC.JlHfb 3aBHClfMOCTh KoppeJUIUHoHHOH 

~YHKUHH OT HeKoTopoH nepeMeHHoH x Henocpe.n;CTBeHHO no ~oPMYne 

(l) .n;OCTaTOqHO CJIO)J(HO. BMecTo 3Toro pa3pa60TaHbI CnelUlaJIbHbIe 

npHeMhI. O,n;HH H3 OCHOBHbIX - 3TO Memoo nepeMeUlueaHUfl. Cyrb ero 

COCTOHT B cne,nyromeM. KOppeJUll{HoHHasI <PYHKIUUI BbNHCIDIeTCjJ KaK 

OTHOmeHHe .n;Byx pacnpe.n;eJIeHHH: peaJIbHOrO H nepeMeWaHHOro. 

R ( ) = N I2 (X) (2) 
12 x Nmix(x) 

3.n;ecb Nj 2 - 3TO 06hJ1IHOe pacnpe~eJIeHHe, ~H nap qacTH~, B3HTbIX H3 

O,IUloro C06:hITIDI. )l;IDI Bh[qHCJIeHIDI nepeMemaHHOrO pacrrpe.n;eJIeHIDI Nmix 

(Ha3hmaeMOro TaIOKe ¢OH06blM) MLI 6epeM ,lUia Pa3JIHlIHbIX Co6lJTIDI H 

COCTaBIDIeM Bce B03MO)KHbIe nap.bI qaCTIIIl; H3 o.n;Horo C06bITIDI C 

qaC'fImaMH H3 APyroro C06bITIDI. llOCKO.JIbKY qaC~I 1f3 pa3HbIX 

C06bITHH 06pa3yroTCH He3aBHCHMO, Nmix (PI,P2)"'" A(PI)' A(P2). MnI He· 

CTpeMHJIHCb onpe.n;eJIHTb a6COJTIOTHYIO HOPMHPOBKY KOppeJUIu;HOHHOH 

<PYHKlUfH CJIeAYIOIDYIO H3 (1). KaK npaBJlJIo MhI HopMHPyeM R Ha 

O.n;HHaKOBOe KOJIWleCTBO peaJILHbIX H nepeMemaHHLIX nap qaCTHU 

N 12 = N mix • B Tex CJIylJasIX, Kor~a OHa HMeer 3HaQeRHe, MbI 6y.n;eM oco60 

OTMeqaTh cnoco6 HOpMHpOBKH. 

MTaK, nepeMemaHHOe pacnpe.n;eJIeHHe eCTh HH qTO IfHoe, KaK 

napHoe pacnpe.n;erreHJfe, onpe.n;eJIHeMOe TOJIbKO HHKJIlO3HBHbIMH 

xapaKTepHCTHKaMH OT.n;eJIhHhIX QaCT~. Ha ero «poHe ~-Pe30HaHC 

,nOIDKeH 6LITb OTtIeTJllfBO BHneR. H .n;eHCTBHTeJIhHO, pRC. 2a, r)l;e 

rrpe,n;CTaBJIeHa KOppeIDIT(HOHHasI q,YHKI.J,HH R(mPJf+) , nO,I(TBep)l(,[(aeT 31'0. 

K CO)KaJIeHIDO, 06pa30BaHHe pe30HaHCa - 3TO He e,ll;HHCTBeHHbIH 
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KOppeJUIUHOHHhrH 3<p<peKT. l103TOM)' peaJIbHOe H <pOHOBOe 

pacnpe.n;eneHIDl OTJIWIalOTCH no lPOpMe ,l{pyr OT .npyra (PHC. Sa, 6), a 

KoppeIDIIUfOHHaJI <pyHKIJ;IDI BHe ITHKa OTHlO,l{b He HBJUIeTCH KOHCTaHTOH 

(PHC. 2a, 6). O.n;HH H3 TaKHX 3<P<l>eKTOB - 3TO KUHeMamUfJeCKUe 

KOppeMll1uu (Ha3bIBaeMble TalOKe rrmpOKHMH), B03HHKaIOID,He 6JIaro,l{ap1l 

TOM)', qTO Me)l()l;y rrpO)JyKTaMH B3aHMO,l{eUCTBIDI Bcer,l{a npHcyTcTByeT 

B3aHMOCBH3b B BH,L(e 3aKOHa coxpaHeHIDI 3HeprHH-HMrryJIhca. HarneR 

3a,naqeH 6bIJIO H3ytIHTb BJIHHHHe KHHeMaTHlIeCKHX KoppellilUHH H ITO 

B03MO)I(HOCTH, HayqlITbcH BbmeJUITh H3 o6m;eH 3aBHCHMOCTH qaCTb 

onpe.n;eJUIeM)'IO 3THM 3<l><peKToM. 

3. 3KcnepMMeHTanbHbiM MaTepMan 

KaK y)Ke rOBOpHJIOCb, pa60Ta 6hIJIa BhIITOJIHeHa Ha OCHOBaHHH 

.n;aHHhIX 0 B3aHMo,L:(eifcTBHH 3JIeKTpOHOB H n03l1TpoHOB C OCTaTOtIHbIM 

ra30M B BaxyyMHOH KaMepe yCTaHOBKH ARGUS [10]. IIpHBe.neM 

KpaTK)'lO xapaKTepHcTHKY yCTaHOBKH H ,naHHbIX. 

3HeprIDI 3JIeKTpOHOB H IT03HTPOHOB B ARGUSe - 5 f3B. 

nOJIhillasI lJaCTb OCTaTOqJIOrO n13a, KaK nOKa3bIBaIOT aHaJIH3bI - 3TO 

naplJ BO,nhI. BepoarnocTh perHcTpaIUiH B3aHMo.n;eHCTBHH C AApOM 

Bo.n;opo,na rOpa3110 MeHbilie no CpaBHeHHIO C KHCJIOPO.n:oM, 6naro,napJl 

yCJIOBIDIM TpHrrepOB H KpHTepHJlM oroopa 3JIeKTpoH - MepHblx 

B3aHMo.neRCTBHH (CM. HH)Ke). TI03TOM)' Harna MUlleHb .n:M 3JIeK'rpOHOB 
160± ±X- 3TO H,lJ;pa KHCJIOpO.n;a, H MhI H3yqaeM pea.K.UHIO e -> p Jr • XOTH 

ARGUS - 3TO nO"lJTH 41t-.n:eTeKTOp, ero reOMe1pHH, K COiKaJIeHHlO, He 

n03BOIDIeT <pHKCHpOBaTb "lJaCTHJ.l.bI, BbIJIeTaIOI.IJ,He noon He60JIbillHM yrJIOM 

K HanpaBJIeHHlO nytIKa. M3-3a 3Toro, yCTaHOBKa B 60JThllIHHCTBe cnyilaeB 

He <pHKCHpyeT BTOpWIHhIM: 3JIeKTpOH B eA-B3aHMOAeRCTBHH, qTO He 

rr03BOJUIeT HaM onpe.neJIHTh nepe):(aHHbrH HMII)'JIbC. Y"lJHTbIBasI 6b1cTpoe 

YMeHhmeffife CelJeHIDI 3JIeKTpoMarHHTHoro B3aHMo,neHcTBHH C pOCTOM 

nepe.n;aHHoro HMnyJIbCa Q, MO,KHO ClJHTaTb, qTO HaIIIH C06b1THH 

OTHOCHTCH rJIaBHbIM· 06pa30M K 06JIaCTH MaJIhIX Q2 << 1(r3B/Ci. 
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4. 06pa6oTKa AaHHbix 

IIpoue,nypa oroopa 3JIeKlpOH-H.n;epHhIX B3aHMo,neHCTBHH H 

npHMeHeHHble .n;M ::noro KpHTepIDI OIIHcaHbI B [11]. lIHCJIO oTo6palffibIX 

C06bITHH COCTaBHJIO 86 460. IIpHMecb e+e- B 3TOM Ha60pe C06bITHH 

COCTaBJUleT -7%. 
)::(IDI aaaJIH3a MbI HCIIOJIb30BaJIH qaCTHIJ;bl, JIe>Kam;He B 

KHHeMaTHtIeCKOH 06JIaCTH, r.n;e 34l4leKTHBHOCTb HX pernclpauHH 

,nOCTaTO"tffiO BhICOKa H He HMeeT 3HaqFfTeJIbHLIX HeperyIDIpHOCTe:n. ,[(IDI 

3Toro MLI BBeJIH CJIe,nyro:m;He orpaHHtIeHIDI: Ha yrOJI BhIJIeTa Icosal < 0.75 
(6appeJIbHIDI 06JIaCTb) H Ha HMrryJIbC: ,nIDI rrpOTOHOB 

0.3 < Pp < 1.2 rJB, a ,lJ,IDI IlliOHOB COOTBeTCTBeHHO 

0.08 < P,. < 0.9 r3B. 
KaK y>Ke rOBOpHJIOCb, ,lJ,JUI BbNHCJIeHHH KoppeJIID.J;HoHHoH 

cPYHKlUfiI MbI HCrrOJIb30BaJIH MeTO,n rrepeMeIIlHBaHIDI. MbI He ClpeMHJIHCb 

orrpeJJ:eJIHTh a6COJllOTHYID HOpMHpOBKY KoppeIDIlUioHHoH cPyHKlJ,HH. 

II03TOMY HH>Ke OHa rrpe,lJ,CTaBJIeHa JIH60 B yCJIOBHhIX e,LUHmuax, JIH60 

HOpMRpOBaHa Ha O,lUffiaKOBOe KOJIHqeCTBO peaJIbHbIX H rrepeMeIllaHHbIX 

nap. 

Ha Ha6mo,lJ,aeMylO HaMH 3aBHCHMOCTb MOryT TaIOKe OKa3aTb 

BJIHHHHe Y3Kue KOppeJlRtjUU, KOTophIe B c.rryqae nap rrpOTOHOB C rrHOHaMH 

B03HHKaIOT 6JIarO,lJ,apK KYJIOHOBCKOMY B3aHMo.n;eifcTBHIO B KOHeqHOM 

COCTOHHHH. 3TO B3aHMo.n;eHCTBHe orrHCLIBaeTCR ri!MOBCKHM cPaKTopOM. 

Ha Hero MhI )J;eJIaJIH rroIIpaBKY rrpH BbNHCJIeHHH $OHOBblX 

pacrrpe,lJ,eJIeHHH H KOppeJUInHOHHbIX cPyHKIJ;HH. 

B ARGUSe rrpOHCXO)J;HT ,lJ,Ba rnna H,lJ,epHbIX B3aHMo,neHCTBH:H: e+A 

He-A. IIpH aHaJIH3e MbI He pa3,lJ,eIDIJIH Co6bITHK no COPTY rrepBHqHOH 

qaCTHIU>I. E,lJ,HHCTBeHHaH npHtIHHa, rro KOTOpOH HaM Hy)JiliO 6IillIO 

pa3JIHlIaTh HX - 3TO B03MO)I(HOCTb nOMeCTHTb HX B O,ll;HHaKoBylO 

CHCTeMY KOOp,lJ,HHaT, r,lJ,e OCb Z HarrpaBJIeHa no HanpaBJIeHIDO JJ:BH>KeHHH 

nepBIflIHOH qaCTHUbI. ECJIH He c,neJIaTb 3Toro, npH HCn0JTh30BaHHH 

MeTo,na nepeMellIHBaHllil, HeJTh3H 6hIJIO 6b] nepeMemHBaTb 3TH C06hITHH 
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.1lpyr C ,l(pyrOM. MLI Pa3JIlNaJIH THll nepBHlIHOH qaCmUhI no 

HarrpaBneHHlO npO,l(OJIbHOH KOMnOHeHThI cyMMapHoro HMnynbca 

3apemCTPHpOBaHHLIX qaCTHU. )];OIDI HeO)J;H03Ha~0 

H,l(eHTIlq,~OBaHII:bIXC06hITHH COCTaBlDIeT ~4%. 

3acny)KHBaeT BHHMaHIDI BOrrpOC 0 BJlIDIHHe 3cPq,eKTHBHOCTH 

ARGUSa Ha HamH pe3ynbTaTbI. BnIDIHHe HCKIDKeHHH yCTaHOBKH, OillH

60K H,l(eHTHcPHKaJ.UiH H T.rr. Ha perHCTPHPyeMble C06bITIDI MHHHMaJlbHO. 

)];eHCTBHTeJThHO, MbI CrreI.J;HaJIbHO orpaHHQHJIH KHHeMaTlfqeCKYIO 06

rraCTb, r,ZJ;e MbI Ha6mo,ZJ;aeM qaCmUbI TaK, qTO 3cP<lleKTHBHoCTb perHcrpa

"QHH H H,l(eHTH<llHKarurn qacnm B Heif 3aBe,ZJ;oMo BbICOKa. KOppeIDIQliOH

HaJJ: <llyHKlUUl Marro qyBCTBHTeJIbHa K 3cPcPeKTHBHOCTH. II03TOMY 3Ta 

qaCTb 3cPcPeKTHBHOCTH IIpaKTHtIeCKH He OTPIDKaeTCH Ha pe3YJIbTaTax. 

TpHITepbI ARGUSa, npe.lUla3HaQeHHbIe ,ZJ;mI perHcTPaIUfH 

C06hITHH e+e-, BeCbMa CrreIJ;HcPWlHbIM 06pa30M OT6HpaIOT npOHCXO~He 
B HeM eA-B3aHMO,ZJ;eHCTBHH. K CO)KaneHHlO, CJIO)KHOCTb TpHrrepOB 

ARGUSa He rr03BOnHJIa oxapaKTepH30BaTb KJIaCC Ha6nlO,lJ,aeMhIX 

B3aHMO,ZJ;eHCTBHH KaKHM-JIH60 npOCTbIM Ha60pOM q,H3W1eCKHX 

xapaKTepHCTHK. KaK nOKa3anaHaJIH3C HCnOJIb30BaHHeM Mo):{enH [12], 
TaKOH oroop COXpaIDIeT KaqeCTBeHHYlO KapTHHyeA-B3aHMO~eHCTBIDl,HO 

MO)KeT 3aMeTHO nOBJIHHTb Ha KOJIHlIeCTBeHHble XapaKTepHCTHKH. 

5. BnMJlHMe 3aKOHa coxpaHeHMJI 
3HeprMM-MMnynbca Ha KoppenJlI.IMoHHylO 

~YHK"'MIO 

IIO,l(p06HO aHaJIH3 KHHeMaTl{lleCKHX KoppeJlSll.Util B eA-
B3aHMo;:J;eHCTBIDIX, Ha6nlO):{aeMbIX B ARGUSe, MbI npOBeJIH B [13]. 3,lJ,eCb 

M.bI KpaTKo IIOBTOpHM OCHOBHble H;:J;eH H BbIBO;:J;bI, qT06b1 3areM H3yQHTh, 

KaK 3TOT 3cPq,eKT CKa3bIBaeTCH Ha pacnpe,ZJ;eJIeHHH rro HHBapHaHTHOH 

Macce. 

PaCCMOl'pHM, KaK 3aKOHhI coxpaHeHIDI orrpe):{eAAIOT 

pacnpe,ZJ;eneHHe C06bITHH B cPa30BOM rrpocTpaHcTBe (pa3MepHOCTb 

KOToporo COCTaBIDIeT 3n, r,ZJ;e n - qHCrrO Qac1ID.l,). IIPHBe~eIDIlue HH)Ke 

pacCY)I()l;eHIDI rrpOHJIJIlOCTPHPOBaHbI Ha pRC. 3 ,ZJ;mI rrpocTeifmero CJIY1fIDI 
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PLJlc.3. V1nnfOCTpal..4LJ1s:1 B3aI,ffMOCBR3LJ1 3aKOHa coxpaHeHHR 

3Hepr~H - ~Mnynbca ~ KapTLJlHbl epa30Boro npoCTpaHCTBa. 

Qla30BOrO rrpocTpaHcTBa Tpex O,LUIOMepHbIX HMnyJIhCOB. 3aKOH 

COXpaHeHIDI HMnyJThCa BhI,ll;enHT <pa30BOe (3n-3)-MepHoe 

nO.llIIpocTPaHcTBo. 3axOH coxpaneHWI :}HeprHH, B CBOIO Oqepe)J;h, 

BhI,ll;enHT B HeM c<pepINeCKYIO 06JIacTh. (B peillITHBHCTCKOM cnytlae OHa 

6y)J;eT HMeTh 60JIee CJIO)l(HYID, 'leM cepepa, <poPMY, HO rrpHHQHImaJThHO 

3TO He nOBJIIDIeT Ha HamH BhIBO)J;hI.) 

I1cnOJlh30BaHHe KoppeIDIllROHHOR <PYHKIUlH IIO.zqJa3YMeBaeT 

UHKJl103U6HblU nooxoo K aHaJIH3Y peaKIJ,MH. 3TO 03HaQaeT, QTO pa3.JIHqHhIe 

KaHaJIbI peaKIJ;HH He BhI,ll;eJUIIOTCH, Ha6mo.n;eHHe Be)J;eTCjJ 3a HeCKOJIhIillMH 

BTOpWUIIJMH QaCTID.J;aMH ( CKa)I(eM, 3a napoli npOTOH - MOH) BHe 

3aBHCHMOCTH OT Toro, KaKRe el.I(e qaCTH~hI 06pa30BaJIHCb BO 

B3aHMO)J;eHCTBHH. MHhlMlf CJIOBaMH,. MLI paCCMaTjJHBaeM He BCe <pa30BOe 

rrpOCTPaHCTBO, a JIIffiIb nO)J;rrpOCTjJaHCTBO k qacnm;. (B HarneM c.rryqae 
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napHbIX KOppeilluUlii k=2.) KaK 6y~eT BhII'illI,l];eTh o6rracTh, orpaHWIeHHIDI 

3aKOHaMH coxpaHeHIDI B npoeKIVlH Ha 3TO lIO;nIpOC1paHCTBO? 06paTIfM 

BHHMaHHe, "lITO nO.lUlpOC1paHCTBO_A, BhI~eneHHoe 3aKOHOM coxpaHeHIDI 

HMIIYJIbca, HaKJIOHeHO OTIIOCBTeJILHO nnOCKOCTH B, B KOTOpOH MhI Be.n;cM .-
Ha6JIIO~eHHe (pRe. 3). IIo3ToMY cq-eplflIecKasI o6rracTb S B npoeI<IUW Ha 

nnOCKOCTh B OKIDKeTC.SI _C)I(aTa B.n;OJlb· OCH p H npeBpaTHTC.sI B 

3JI.J1HIITHlIec:r<yIO o6rracTh S '. HanpaBJIeHIDI B~OJIb oceH p Ii q Ha 

nnocKOCTH B OKIDK)'TCH HepaBHOu;elfHbIMH, OHH 6Y.ll:YT OTJIWIaThC.sI 

MacIllTa6oM.. TaKHM 06pa30M, BJIIDIHHe 3aKOHOB COXpaHeHIDI B q-a30BOM 

nO)J;IIpocTpaHCTBe k -qacTHU BhlpIDKaeTC.SI B .R3MeHeHHH MacllITa6a B,nOJIb 

OCR P ep = PI + P2 + ... + Pk) OTHOCHTeJIhHO opTOrOHaJThHOH ee OCR q. 
CTeneHh 3Toro c)J(aTH.sI 3aBRCwf TOJIbKO OT COOTHorneHIDI pa3MepHOCTeH 

Bcero <pa30BOrO npoc1paHCTBa H Ha6mo.n;aeMoH ero -qaCTH. aHO 

COCTaBJI.SIeT 

P,hM = ~1- k (3)
qchar n ' 

r~e Pchar R qchar - XapaKTepHble pa3MephI S' no pH q. 
HTaK, llpH paCCMOTpeHHH napHhIX KHHeMaTHtIeCKHX Koppeilllu;IDi 

HaM Y,lJ;06HO rrepeHTR OT rrepeMeHHhIX PI H P2 K ApyrOH nape 

He3aBHCHMhIX nepeMeHHLIX: P=PI + P2 H ij =PI - P2' PaCCMOTpHM, 

KaK OnRCaJIHOe H3MeHeHHe MaCIDTa6a CKIDKeTCJI Ha KOppeIDlIJ,HOHHOH 

<PYHlHurn:. PeaJIbHOe pacnpe,ZJ;erreHHe (qJfCJIHTeJIb <l>OPMyJIhI (1)) 6y~eT no ...
IIIHpRHe MeHhme B,n;OJIb OCH P, "lIeM ij . lITO )1{e I<acaeTcg . 
nepeMemaHHOrO pacrrpe,n;eJIeHIDI (3HaMeHaTelDI (1)), TO ,I:UUI Hero OCR P 
Ii q 6Y~T paBHOn;eHHLI. IIIHpHHa )l(e ero no o6oHM 3THM OCHM 6y.n;eT 

HeKoTopoH npOMe~TOqHOH BeJIHtIHHOH Me~ UITHpHHOH peaITbHOrO 

pacnpe~erreHIDI lIO P H q. TaKHM 06pa30M, pacnpe,JJ;eneHHe, CTO.sIm;ee B 

qHCJIHTeJIe KoppeIDIlUlOHHOH: «PyIIKI.Um, 6y,l(eT B,l(OJIh OCR P Y)I(e 

pacnpe~eJleHIDIB 3HaMeHaTeJIe, a B,LJ;OJlh OCH q, Hao6opOT - nmpeero. 
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o -1 

pJe (GeV/c) 

-1 o 

qx (GeV/c) 

-1 o -1 

Py (GeV/c) 

o 

qy (GeV/c) 

-1 o -1 

P (GeV/c)z 

o 

qz (GeV/c) 

PVlc.4. PeaflbHble (cnflowHble nio1HiIIiII) ill nepeMewaHHble (nyHKn1pHble 
nillHiIIiII) pacnpe,QeneHiIIR no KOMnOHeHTaM CYMMbl VI pa3HoCTiII iIIMnynbcoB 

napbl "'IaCTiII~ ptr+: P= Pp+ P
tr
+ ij =Pp - P,.+.I 
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6. nonpasKa Ha KMHeMaTM'IeCKMe 
KOppen.A~MM npM BblAeneHMM 

A-pe30HaHca 

MTaK, MLI BbllICHHJIH, 1JTO napHLIe KHHeMaTIftIeCKHe KOppeJUIUHH 

BbIpIDKaIOTCH B H3MeHemrn MacIIITa6a peanbHoro pacnpe.n;eneHIDI 

OTHOCHTeJThHO cPoHoBoro no nepeMeHHbIM jJ H q. PaccMoTPIfM, KaK 

3TOT 3q,q,eKT rrpOHBJIHeTCH B HamHX .n;aHHbIX. Ha pHC. 4 MbI MO:>KeM 

cpaBHHTb q,oPMY peaJILHLIX H nepeMemaHHbIX pacrrpe.n;eJIeHHH lIO 

KOMnOHeHTaM HMIIyJIbCOB jJ H q. MLI BH,ZJ;HM, lITO pacrrpe.n;eneHIDI lIO 

nOnepe'lflIbIM KOMnOHeHfaM HMrryJIbca: x H y, Be,nyT ce6H HMeHHO TaK, 

KaK MbI H rrpe.n;nOJIaranH. PeaJIbHOe pacnpe.n;erreHHe crrerKa C)KaTO 

OTHOClfTeJIhHO q,OHOBoro BJJ;onb Px If Py, H Ha060pOT pacnIH)'TO B.n;onb 

qx H qy. 

liTO KacaeTCH pacrrpe,nenemrli no p z H qz, TO 3.n;eCL pe3.JIbHOe M 

q,OHOBoe pacrrpe,neJIeHIDI rrpaKrnqeCKH He OTJIHlIalOTCH ,l(pyr OT .n;pyra. 

06'bHCHHTb 3TO MO)l(HO TeM, 1JTO 3.n;eCb 3<pq,eKT 3aMaCKHpOBaH 

Heorrpe.n;eJIeHHOCThlO cyMMapHoro npo.n;OJIbHOrO HMIIYJIDCa. EcrrM 

nOJIHhIH: nOnepe1JHLIH HMIIYJlbC CHCTeMhI 1Jac~ no onpe,nerreHHIO paBeH 

HYJllO, TO rrpo.n;OJThHLm HMIIyJlbC, nOCKOJThKY MbI pa60TaeM B 

rra60paTopHOH CHCTeMe OTCqeTa, He TOJIbKO OTJIlNeH OT HYJUI, HO H 

pa3JIHlJeH .lUUI pa3HbIX C06LITHH. 3TOT pa36poc nonHoro HMnyJIbCa 

npHBO,lUlT H K pa3Ma3bmamno pacnpe.n;eJIeHHH N (pz ) ):"(IDI nap 1JaCTH:Q, 

"lITO B HTore «3aMa3bIBaeT» 3q,q>eKT KHHeMaTWIecKHX Koppe.JUIUHH. 

Tenepb Hama 3a.n;aQa 3aKm01JaeTCH B TOM, llT06bI orrpe.n:eJIHTb, 

KaKasI llaCTb 3aBHCHMOCTH R(mPtr) onpe.n:eJUIeTCSI 3THM 3cPq>eKTOM. ,l.(JUI 

3Toro 6 LIDO rrpe.n;JIO)KeHO HCn0JIb30BaTh npH B:bJ1IHCJIeIDIH 

KOppemUJ;HOHHOH q,yHKU;HH BeCOBOR K03q,<PliIUieHT. IIpH BDI1JHCneHHH 

q,OHOBoro pacrrpe.n;eJIemur K3.)K)l;OH nepeMemaHHOH nape qaCTHIJ; 

npmmCbmaeTCH Bec W = Wp < (Px)' Wqx (qx)' Wpy (py)' Wqy (qy)' 
Wpz (pz)' Wqz (qz). PacnpeJJ;eneHIDI WPi (pJ, Wqj (qJ no.n;6HpaIOTCH TaK, 

QT06bI nocne BHeceHIDI TaKOrO BeCOBoro K03cPq,HUHeHTa 

KoppemUJ;HOHHltIe q,yHKIJ,HH OT KaJK,I(OH KOMIIOHeHThI cyMMapHoro H 
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ITOnepeqHOrO mmyJThca npeBpaTHnHcb 6bl B e,n;HHHn)' Rw(Pi) == 1, 

RW(qi) == 1. TaKHM CITOC060M Mbl y,n;aJIHM H3 KOppeIDIQHOHHOH cPYHK~HH 

3aBHCHMOCTb, BhI3BaHHYIO KHHeMaTl{qeCKHMH KOppeJUlUJUIMH. B nepBoM 

IIpH6JIIDKeHHH, MO)JffiO nonO)1(HTh W paaHhIMH COOTBeTCTBylOID;HM 

3KCnepHMeHfa.JlbHblM pacnpe,IleJIeHIDIM R, BbNHcneHHbIM ITO 3THM iKe 

,D;aHHbIM. 

<!>yHKUllli R.v (mpn ), BWIHCJIeHHhIe C yqeTOM BbIIIIeOITHCaHHOH 

ITOnpaBKH, rrpe.nCTaBJIeHbI Ha pHC. 26 H 2, a Ha pHC. 56 H 2 

COOTBeTcTBylOIUHe pea.JIbHhIe H cPoHOBble pacnpe,nerreHIDI. KaK Mbl 

BH,IJ;HM, KOppeJUlUHOHHaJI cPYHKUIDI H3 IIJIaBHO paCTYmeH npeBpamrraCb 

npaKTWIeCKH B KOHCTaJny, a pearrbHbIe H cPoHOBhIe pacnpe,[(eneHIDI 

CTarrH IIpaKTWIeCKH OLUfilaKOBhI no cPopMe BHe 06naCTH pe30HaHca. Mbl 

MO)l(eM c,n;erraTb BblBO,[(, QTO H3HaQanbHO OTrrlf1IHe peanbHbIX. H 

nepeMema.HHbIX pacnpe)J;erreHHH (PHC. 5a, 6), H KaK CJIe.n;CTBHe 

't 3aBHCHMOCTb R(mPtr) ,n;eHCTBHTeJIbHO B03HHKaeT rJIaaHbIM 06pa30M 

6naro,n;ap5l 3<p<peKTY KHHeMaTHQeCKHX KOppemll(Hit KOCBeHHO 3TO 

nO,[(TBep)J(,l(aeT TaK)I(e pRC. 7, r,n;e npe,n;cTaBJIeHO OTHOIIIeHHe 

KOppeJIjIlUIOlllibIX cPyHKIJ;HH nap P1r+ H P1r- . KaK MbI 3HaeM, IIIHpoKHe 

KoppemlI.{.HH rrHOHOB pa3H.bIX 3HaKOB O,lJ;HHaKOBbI ([14,13]). H 
.neHCTBHTeJIbHO, Ha pRC. 7 3aBHCHMOCTh BHe 06JIaCTH pe30HaHca 

COKpaTHJIacb. B TO )l(e BpeMH caM pe30HaHC Ha 3TOM pHcyHKe XOpOIIIO 

Ha6JllO.n;aeTCH 6JIaro,[(apH TOMY, QTO f1.0 
06pa3yeTcH MHoro MeHbIIIe, qeM 

~++. 

TeM He MeRee, B KOHeqROM CQeTe, Hac HHTepecyeT He 

KOppeJIjIQHOHHaH cP)'HKIUUI, a Pa3HOCTb· pacnpe.neneHIDI ITO 

HHBapHaHTHOH Macce H cPOHOBoro pacnpe,IlerreHIDl. OHa·npe,n;CTaBJIeHa Ha 

pRC. 6, COOTBeTCTBeHHO: a II 6 - pacrrpe.n;erreHIDI )l;JUl npOCTO 

ITepeMemaHHhIX nap, 6 H 2 - C BeCOBhIM K03cP<pHIJ;HeHTOM. B IJOCJIe.n;HeM 
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Plt1C. 6. Pa3HocTb peanbHblx ~ cPOHOBblX pacnpe.qeneH~~, npeAcTaBneHHblx Ha PHC. 5. P~CYHKiII 

a), 6), e) H a) - COOTBeTCTBeHHO TO >Ke caMoe, 4TO III Ha P~c. 5. HOpMillpoBKa epOHOBblX pacnpeAeneH~~ 

pillC. a) lt1 6) Bbl6paHa OTHOClt1TenbHO np0lt13BOnbHO, lt13 co06pa}f(eHiII~, YTo6bl nOAll0>KKa pe30HaHca 

HaxOAVlnaCb nplt1MepHO Ha HyneBoM ypoBHe; 6) VI a) - TaK >Ke, KaK ill Ha PHC. 5, HOpMlt1pOaaHbl B 

06naCTlt1 60nbWlt1X M. 
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1.2 ....--------...--------..-------,.------, 

Rp 7!+ / Rp 7!

1.0 ~ 

? ???~???? ~ r t 
0.8 

0.6 L.-	 ..L. ........ L-. ...a.-__---'
 

1.0	 1.2 1.4 1.6
 

2
M (GeV/c ) 

+ 
P~c. 7. OTHoweHVle KoppeIl~4V1oHHb1X epYHK4V1'1 nap ptr VI 

ptr- (6e3 nonpaBoK Ha wVlpoKVle KoppeIl~UVlVl). 

crrylJae <poHoBble pacnpe,L(eneHIDI 6hIJIH HopMHPoBaHbI Ha O,IUrnaKOBOe C 

peaJIbHhIMH T:IHCnO nap B 06nacm M> 1,4 r3B, r,ne BJIIDIHHe I:i. He 

CK83:bIBaeTC.H. MLI BIillfY)J(,L(eHbI KOHcTanqJOBaTb t;PaKT, q'f0 nOllHOCTblO 

yqeCTh Bce KOppem:uurn H OCTaBMTb TOJIbKO pe30HaHC Ham MeTO,L( BCe :>Ke 

He CMor. Oc06eHHo xopomo 3TO 3aMeTHO )J;JUI nap p7[-. ):(JI.H HHX 

pe30HaHC npaKTHtIeCKH He Ha6mo,L(aeTC.H, HO Mbl, TeM He MeHee, BH,ll.HM 

HeKOTOpYJO 3aBHCHMOCTb. Pe30HaHC ,L(lliI nap ptr+ TaIOKe HaxO)J;HTC.H 

HBHO He Ha HYJIeBOM epOHe. 

IIpHT:IHHa Pa3JIHqIDl pacnpe,L(eJIeHHH ITO HHBapHaHTHOH Macce 11 

BbNHCneHHbIX <pOHOBbIX pacrrpe,ll,eJIeHIDf COCTOHT, no BH.lUIMOM)', B 

cneJ(ylOm;eM. Mbl IIOIThITaJIHCb yqecTb KHHeMaTlflIeCKHe KOppeJI.HlUfH, 

yCpe,IUIeHHble B u:eJIOM )])UI Bcero Ha60pa co6brnrn. B TO :>Ke Bpewr B 

3TOM Ha60pe npHCYTCTBYJOT C06blTH.H C pa3llHtlHbIM qHCJIOM qaCTID."(, a 
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5.0 ~--~-----.-~--------T---~-r------.., 

+o pJr 

4.5 
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M 2(GeV/c ) 

PIIlC. 8. CpeAHee 4 IIlc.n0 3aperlllCTpIIlpOBaHHbiX aAPOHOB B 

C06bITIIlflX, rAe 6b111V1 3acPLi1KCIIlpoeaHbl napbl p1l C MaccoH M 

HMeHHO 3TOT napaMeTp JlBJUIeTCJI onpe.n;emnoIIJ;HM .n;1liI KHHeMaTWIecKHX 

KOppeJIJIlUdi. EcrrH Me~ l:JHCJlOM lJaCTHU, 06paJOBaBlIIHXCjJ BO 

B3aHMo.n;eHcTBHH, H HHBapHaHTHOH MaccoH nap 3TIiX qaCTHU cymecTByeT 

KoppeJUII.(IDI, TO Harna ycpe.n;HeHHag norrpaBKa He IIpHHeceT )J(enaeMoro 

pe3yrrhTaTa. Ha pHC. 8 npe.nCTaBrreHa 3aBHCHMOCTb OT HHBapHaHTIIOH 

MaCCLI nap pH cpe,n;Hero 'llICJIa 3aperHcTIHIpoBaHHLIX a,npOHOB (P, 1(, a 

TaKJI<e A, K) B C06bITIDIX, r,ne Ha6nlO,L(anHCb 3TH napbI. K CO)f{aneHIfiO, 

3TO Henh3J1 C'lIHTaTb nOJIHbIM qHCnOM qaCTHU, npHHHMaBIllHX yqacrne BO 

B3aMMo.n;eHCTBHH, HO HeT COMHeHIDI, qTO 3TO - 6JIH3KO CBJl3aHHhle 

BeJIWIHHbI. KaK Mbl Blf)l;HM, 3aBHCHMOCTb .n;OCTaTOqHO CHJlbHaH. TalGIM 

06pa30M, MLI MO)I(eM 3a.KJllOqHTh, QTO HeyqTeHHag HaMH KOppeJUIQIDI 

3TO pe3YJThTaT Toro, lITO C06b:I'TIDI C Pa3JllilIHbIM qHCJIOM qacum: BHOCHT 

He O,L(HHaKOBLIH BKJIa.n B 06JIaCTH 60JIbllIHX H MaJIbIX M pacnpe.nerreHIDI 

no HHBapHaHTHOH Macce. 
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1.2 1.4 1.6 

M (GeV/c 2 
) 

a < 1.26 

1.4 1.6 

a > 1.26 

,L\++ 

1.2 1.4 1.6 

M (GeV/c 2 
) 

PlI1C. 9. Pa3HoCTb peaIlbHoro H epoHoBoro pacnpeAeIleHH~ no 

HHBapll1aHTHO~ Macce nap P1C+: a) AJ1s:1 ecex nap. 6) Atls::l nap C 

Be.nH4l11HO~ nepeMeHHol:1 CBeTOBoro KOHyca a < 1,26. e) AIlfi nap C a > 
1,26. Cl>iIIT - peIlSITHBlI1CTCKafi epyHKl..4lo1f1 6peHT-BHrHepa C Ta6tlH4HblMH 
napaMeTpaMlo1 MaCCbl lo1 Wlo1PHHbl Ll nmoc nOIllo1HOM, H306pa)l(eHHbl~ 

oTAeIlbHO nyHKTlo1pHOH tlHHlo1eH (eM TeKCT). 
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napaMeTpaMir1 L1. Pe3ynbTaTbi cPLi1Ta - Ha p~cYHKe. B cKo6Kax 
Ta6nLi14Hble 3Ha4eHLi1R 
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MTaK, rrpo:u;ema BbItrnCJIeHIDI rrepeMemaHHOrO pacrrpe}J;eJIeHIDI C 

BeCOBhIM K03<P<PliUHeHTOM n03BOJIHJIa HaM y6e}J;liThCj(, QTO OCHOBHOH 

BKJIa;J; B 3aBHCHMOCTb R(M) KpOMe pe30HaHca BHocn HMeHHO 

KHHeMaTWIeCKHe KoppemrUHII. TeM He MeRee, ReKOTopbIH BKJIa,n: B Hee 

):{aroT Ii )l;pyrHe KoppeIDIIJ;HOHHbIe 3epepeKTbI, ~eCTb KOTopbIe HaM He 

y):{aJIOCb. K CO)f(aJIeHHIO, 3aBHCHMOCTh, coxpammmaJICH nOCJIe norrpaBKH 

(PHC. 6 6 H z) OKa3bIBaeTCH ):VIH Hac ,n;ax<e eme 60rree Hey,n;o6Hoit, qeM 

6bIJIa ,no (PHC. 6 a, 6), nOCKonbKY npOSIBJUIeTCH lfMeHHO B o6JIacTH ,1.

pe30HaHca. IIo3ToMY ,n;IDI o:u;eHKH QHCJIa Ha6mo.naeMblX .L\ 6hIJIH 

HCnOJIb30BaHbI HenOnpaBneHHIlle pacrrpe,n;eJIeHIDI. OHM npe,n;CTaBneHbI Ha 

pHC. 9, H pHC. 10. tDHT, nOKa3aHHbrH Ha pHcyHKe - cyMMa 

peIDITHBHCTCKOro pacrrpe,n;eJIeHIDI lipeih-BHrHepa· H Hepe30HaHCHOH 

nO,l{JIO)J(J(H, ):VIH anrrpoKCHMaIUlH KOTOpOH HCnOJTh30BaH rrOJIHHOM BTOPOH 

CTeneHH. I1o,z:vIo)l(l(a rrOKa3aHa rryHKTHpHOH JIHHHeH. OqeBH,lUIO, qTO 

OIlIH6Ka, CBH3aHHIDI C HeOnpe)l;eJIeHHOCTblO aITnpOKCHMaI(HH nOCJIe,n:HeH, 

He rrpeBbI1llaeT CTaTHCTlfqeCKHX OillH60K. Pacrrpe)l;eJIeHHH Ha pHC. 9 
OT<pHTHpOBaHbI C Ta6JIWIHbIMH, a Ha pHC. 10 - co cBo6o.n:HbIMH 

napaMeTpaMH /1. IIocrre,nHHH ,naeT Maccy /1, cOBna,n;arom,yro C Ta6JIWlHOH, 

HO IillIpHHa OKa3bIBaeTC.SI HeCKOJIbKO MeHbmeit 

OTHomeHHe lJHCJIa Ha6mo,l(aeMbIX /1++ K lJHCny 

3aperHcTpHpoBaHHbIX npOTOHOB COCTaBJUleT Ntr/Np =O,021±O,Ol. /10 B 

rrpe,n:enax onrn60K He Ha6mo,naeTCH. OTHomeHHe QHCna Ha6mo.n;aeMbIX

0/ ++
!Y.. /1 He npeBbIllIaeT 0,07. ~ Hac TaKXe 6bIJIO Ba)KHO, KaKaJI lJaCTb 

Ha6mo.n;aeMbIX .L\ HBmnoTCH· KYMYJUITHBHhIMH. B KaqeCTBe 

XapaKTepHCTHKH KYMYJUftHBHOCTH qaCTHJ.J;bI rrpllIDITO HCnOJIb30BaTh 

nepeMeHHYlO CBeTOBorOKOHYcaa: 

a=(E:- PII)/m. (4) 

Ha PIIC. 96, 6 rrpe,nCTaBJIeHLI pacrrpe.n;eJIeHIDI no IIHBapHaHTHOH Macce, 3a 

BbNeTOM epOHOBoro pacrrpe.n:eJIeHIDI (6e3 norrpaBKH) )UUI nap p1[+, 

COOTBeTCTBeHHO JJ:IDI MaJIbIX H 60JIbIIIHX a. B KaqeCme rpaHWlHoro 

3HaQeHIDl a 6bma BbI6paHa cpe,1l;illul BeJIWrnHa,n;IDI Bcex nap p1[, KOTOpasI 

COCTaBJIHeT 1,26 . OTHomeHHe qHCJIa L\++ C 60JIbIIIHM H MaJIbIM a 

COCTaBJUIeT NtJ.++ (a>1.26)/NtJ.++ (a<1.26) = 0,47±O,06. 
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8. 3SI<JIIO"leHMe 

MTaK., ,OTIHCaHHbIH B:btuIe MeTO.n; n03BOJIHn paJ.nenHTh ,nBa 

KoppeJUIll.HOHHhIX 34>4>eKTa: IllHpOIillX Koppemm;HH H .1 - pe30HaHca. MbI 
oTtleTJnmo Ha6mo.n;aeM 06pa30BaHHe .1++-pe30HaHca B 3JIeKTpOH

~epHOM B3aHMo,neHCTBMH. B TO )J(C BpeMH LJO IIpaKTHtleCKH He 

Ha6mo.naCTCH. I13 Ha6mo.naeMbIX .1++ npHMepHO TpeTb 
KyMylliITHBHble. 
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