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KaK 6hI1I0 nOKa3aHO paHee 11,2IB pe3YJII>TaTe aHaJlH3a HH<pOpMaJ.:(HH, 

3amt:CaHHOH B 3KcnepHMeHTaX no pereHepauHH KL- Kg - Me30HOB Ha ,ll;eH

TepHH Ha YCTaHOBKe BHe 181 ,nOJIyqeHO YKa3aHHe Ha aHOMaJIbHOe 06pa30Ba

HHe e +e - nap BHe MHweHH, ae 06l>HCHIDOIJ:(eeCH H3BeCTHJ:.IMH <pOHOBbIMH 

npoueccaMH. HH:>Ke npHBe,ll;eHb. pe3YJIbTaTItI aHaJIH3a p. +p. - nap (B ,ll;aJIbHeH

weM 6Y,ll;eM npoCTO IlHcaTb p. -p. napbI), 3aperHCTpHpoBaHHltIX B 3THX )J(e 

3KcnepHMeHTax. 

nO,ll;p06HOe OIlHCaHHe YCTaHOBKH, KaHaJIa HeHTPaJIbHbIX lfaCTHU, ,ll;eTeK

Topa 3JIeKTpoHOB (13) H MIOOHOB LUM), nporpaMMbI reoMeTpHqeCKOH 

peKOH(:TPlKUHH H npoUe,ll;ypbI HAeHTH<pHKaJ.:(HH MIOOHOB CO,ll;ep:>KHTCH a pa

6oT8X 14- I • PerHCTpHpoBaJIHCb napbI 3apH:>KeHHbIX qaCTHD;, BbIXOMIIUIX 

H3 OAHOH TOqKH paCIIaAHoro 06l>eMa, B qaCTHOCTH, paCIIaAbI Kg,L -Me30HoB 

C ABY~ 3apH:>KeHHbIMH qaCTHuaMH B KOHeqaOM COCTOHHHH. 

lUIH neJIeH ,ll;aHHoro aHaJIH3a 6bIJIa 3aHOBO 06pa60TaHa HH<pOPM8UHR, 

3amt:C8.HHaR Ha JIeHTax CYMMapHbIX pe3YJIbTaTOB. OT6HPaJIHCb (l06bITHR, 

B KOTOPbIX JIH60 oAHa, JIH60 06e 3apH:>KeHHble qaCTHUbI H,II;eHTH<pHUHpoBa

JIHCI> KaK MIOOHbI. npH OT60pe HaKJIa,ll;bIBaJIHCb orpaHHqeHHR Ha reoMeTpH

qecKHe pa3MepbI 3JIeMeHTOB YCTaHOBKH, B qaCTHOCTH .llM, H Ha HMnYJIbCbI 

lfaCTHU (OT 6 ,11;0 26 r3B/c) • AaHaJIH3 BKJIlOqaJI CJIe,ll;YIOIJ:(He naIIbI. 

1. H3yqanHcb nponeccbI, KOTopbIe COCTaBJIHJOT OCHOBHOH <poH npH pe

rHCTpanHH p.-p. nap. K HHM OTHOCHTCH napbI C OAHHM MJOOHOM, B KOTOPbIX 

BTOPaR qaCTHD;a HenpaBHJIbHO HAeHTH<pHUHpYeTCH TO:>Ke KaK MJOOH. +BOJIb

WaR qaCTb C06ltITHH C OAHHM MJOOHOM OTHOCHTCH K pacna,ll;aM KP.3'" rr-p. ± v • 

KpHTepHH BbI,ll;eJIeHHK 3THX paCIla,ll;OB, CpaBHeHHe C MO,ll;eJIHPOBaHHbIMH co

6bITHHMH H pe3YJIbTaTbI HCCJIe,ll;OBaHHR MaTpHqHOrO 3JIeMeHTa npHBe,ll;eHbI 

B 19,10/. OCTaJIbHaR ttaCTb OAHOMJOOHHbIX C06bITHH B03HHKaeT 3a CqeT a,ll;

poHHbIX nap h+h-, PO)f(,ll;aJOIJ:(HXCR B HeynpyrHx B3aHMO,ll;eHCTBHHX HeHTPO

HOB nyqKa C ra3006pa3HbIM reJIHeM B paCIla,ll;HOM 06l>eMe: n + lie. O,ll;HH 

H3 a,ll;poHOB napbI MO:>KeT BbI3BaTb cpa6aTbIBaHHe CqeTqHKOB )lM JIH60 3a 

CqeT HenOJIHOro nOrJIOIlJ;eHHR HAepHOrO JIHBHH B :>KeJIe3HOM <pHJIbTpe, JIH60 

3a CqeT paCIIaAa 1lH0HOB, COCTaBJIRJOIJ:(HX OCHOBHYJO KOMnOHeHTY h+h - nap, 

no cxeMe 11 ... P. v. .llaJIee 6Y,ll;eM o603HaqaTb C06ltITHR C O,ll;HHM MJOOHOM 

KaK rr - p. napb!. 

B 3KcnepHMeHTax 6bIJIO 3aperHCTpHpoBaHO :: 78000 rr-p. nap, 

H3 HHX no KHHeMaTHqecKHM KpHTepHRM BbIAeJIeHO ~ 67000 Kp.3 pacna

,ll;OB, OCTaJIl>Hble C06bITHR OTHOCHTCR K h+h - napaM. tfuCJIO C06bITHH, B KO

TOPbIX 06e qaCTHUbI H,II;eHTH<PHD;HPOBaHbI KaK MJOOHbI, PaBHO N(pp.) 1362, 
'ITO COCTaBJIHeT no OTHOWeHHJO K fT-P. napaM ,ll;OJIJO Q = (1,74±0,05)%. 

HenpaBHJIbHaR H,ll;eHTH<pHK8UHR BTOPOH qaCTHUbI B rr-IJ. napax KaK 

MJOOHa npoHcXO,ll;HT 3a CqeT OIlHCaHHbIX BbIwe npoueccoB: HenOJIHOro norJIO

IJ:(eHHR JIHBHR B :>KeJIe3HOM <pHJIbTpe H paclla,ll;a Ha JIeTY rr ... p.v. nepBbIH 
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H3 3THX npoueccoB H3YtmJICR 3KCnepHMeHTaJlbHO. )J.nR 3TOrO HCnOnb30Ba
naCb HH<pOPMauHR OT nereKTOpa 3neKTpoHOB, KOTOPbIH COCTORn H3 'Iepe
nyIOllUiXcR cnoeB CBHHQa H cUHHTHnnRTopa H nOMelll;aJlCa HenOCpenCTBeHHO 
nepen ,llM. Or6HpaJIHCb C06blTHR, KOrna aMnnHryna CHrHaJla .us COOTBerCT
BOBaJla pa3BHTHIO B HeM RnepHoro nHBHa H npH 3TOM npoHCXO,D;HJIO cpa6a
TbffiaHHe C'Ier'IHKOB MIOOHHoro rOnOCKona. .Ilona TaKHX C06bITHH no OT
HoweHHlO K nonHOMY 'lHcny npolllenWHX 'Iepea .uS anpoHOB COCTaBHna 
(0,83 + 0,07) %.BTOpoH npouecc MOnenHPQBaJlCR no nporpaMMe TBHCTI 11 1 

C nocnenyIOIUHJ14 BOCCTaHOBneHHeM TpeKOB no nporpaMMe reOMerpH'IecKoH 
peKOHCTpYKUHH, Hero BKn8Jl, HmneH paaHbIM (0,75 ± 0,02) %. CYJl4MapHbIH 
BKnan o60Hx npoueccoB C()CTaBJIRer (1,68 ± 0,07) %, 'ITO corJIacyeTca 
B npenenax OI11H60K C npHBeneHHOH BbIwe aenH'lHHOH Q. 

EcnH 3aperHCTpHpOBaHHble YCTaHOBKOH Ii-Ii napbl uenHKOM 06yc
nO:j3neHbI nepe'QicneHHbIMH <pOHOBblMH npoueccaMH, HX reoMerpH'IeCKHe 
H KHHeMaTHqeCKHe pacnpen$IeHHR non)lQibl COBnanan. npH OnHaaKOBOH 
HOpMHpoBKe C COOTBeTCTBytolll;HMH pacnpeneneHHRMH,D;nR "-Ii nap, 
B TJaCTHOCTH, nO,II)lQ{bI COBnanaTb pacnpene.neHHR HHBapHaHTHbIX MaCC M(lili) 
H M(tTli), B npennonO)KemlH, 'ITO nHOH HMeeT Maccy nOKOR MIOOHa (B naJlb
HeHweM, rOBopR 0 pacnpeneneHHH M("Ii), MbI Bcerna 6yneM HMeTb B BHnY 
3TO ycnoBHe). 

Ha pHc.1a nOKa3aHbI pe3ynbTaTbI CpaaHeHHR pacnpeneneHHH M(Ii#L) 
(rHCTorpaMMa) H M(Il'Ii) , HOPMHpoBaHHOrO Ha nonHoe 'lHCJIO Ii-Ii nap 
(TO'lKH). BH.D;HO, 'ITO Me:>K,D;Y HHMH Ha6nIOnaeTCR paCXO:>K,D;eHHe: HenOCTaTOK 
Ii -Ii nap no OTHoweHHlO K <POHY B npaBOH 'faCTH pacnpeneneHHR H H36bI

TOK B neBOH lUlCTH. 3T0 MO)KHO 06'bRCHHTb nH60 TeM, 'ITO HMeeTCR MeXaHH3M, 
KOTOPblH npHBOnHT K nOrnOIlleHHlO Ii-Ii nap B 06naCTH 60nbwHx Macc 
M(lili) , 'ITO TPY,D;HO 060CHOBaTb, nH60 TeM, 'ITO HMeeTca nOnOnHHTenbHbIH 

HCTO'IHHK Ii-Ii nap B 06naCTH MeHbWHX Macc M(lili)' B nOCne,D;HeM cny
'Iae Ha6nIOnaeMoe pacnpeneneHHe M (P.Ii) cnenyeT paCCMaTpHBaTb KaK CY
nepn03HUHIO ,D;Byx Pa3HbIX pacnpeneneHHH, O,D;HO H3 KOTOPbIX OTHOCHTca 
K <POHY OT 1'f-1i nap, a BTopoe HMeeT He<pOHOBoe npoHcxO:>K,D;eHHe. )J.nR 
Toro 'lT06bI BbI,D;enHTb He<pOHOBbIe (H36bITO'IHble) Ii-P. napbl, npHMeHa
naCb CTaH,D;apTHaa npouenypa: <pOHOBaa KpHBaa COBMelll;anaCb MeTonOM 

x2MHHHMYMa C 31<CnepHMeHTaJlbHbIMH naHHbIMH B Tex 6HHax, r,D;e 
He Ha6nIO,D;aeTCR H36bITO'lHbIX nap (CM. PHCYHOK), a 3aTeM CTpOHnaCb 
pa3HOCTb Me:>K,D;Y rHCTorpaMMOH H :31'0H KPHBOH (pHc.16). no
CKonbKY B naHHOM cnY'Iae BHA <pOHOBOH KPHBOH 3apaHee H3BeCTeH, TO CBO
6o,D;HbIM napaMeTpOM npH annpoKCHMauHH aBnRnCa K03<P<PHUHeHT HOPMH
poBKH. EcnH npH HOpMHpoBKe Ha nonHoe 'IHCnO Ii-Ii nap 0603Ha'IHTb ero 
KaK K 0' Torna npHBe,D;eHHaa KpHBaa COOTBeTCTByeT 3Ha'leHHlO K 1.::' 0,9 K 0 
(npaKTH'IeCKH no COOTBeTCTByeT HOpMHpoBKe <pOHOBOH KPHBOH no npasoH 
'IaCTH rHCTOrpaMMbI, C'lHTaa OT MaKcHMYMa). 3Ha'leHHa X2/CT.CB.,D;nR 
npHBe,D;eHHblX K03<P<PHUHeHToB HOpMHpoBKH COCTaanaIOT 1,5 H 0,56, 'ITO 
naeT ypoBeHb ,D;OCTOBepHOCTH (y.n.) COOTBeTCTBYIOllI;HX rHnOTe3 15% H 80%. 
3aMeTHM, 'ITO TepMHH "YPoBeHb nocToBepHocTH" HMeeT pa3nH'lHbIH CMbIcn 
nna pa3HbIX pacnpe,D;eneHHH cnY'IaHHblx BenH'IHH H HOCHT xapaKTep corna
WeHHR. 
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PRc.t. a) rHCTorpaMMa - pacnpe,n;elleHHe HHBapH8H'nU>1X Macc p.+IJ.
nap (:U(CnePHMEHT). ToqKaMH o60maQEHo pacnpe,n;elleHHe HHBapH
8HTHbIX MaCC 1l'-1L nap (B npeADOJIOllCeHHH, 'll'O DROB HMeeT Maccy 
noKOfl MIOOHa) , HOpMHpoBaHHOe Ha nOJlHoe _eno 1J.-1L nap. KPH' 
Bag - :no lICe pacnpe,n;elleHHe, HOpMHPOBaHHOe no npasOH 'laCTH rH
CTOrpaMMbI. 6) PamoCTb M~ rHCTOrpaMMOH H KpHBOH. 
B) H r) To lICe AlIfl MOAenHPOBaHHblX co6blTHH. lI1HpilHa 6HHa AlIfl2
6) 0,04 r9B/c2, B OCTaJlbHblX enyqBJlx 0,02 ThB/c • 

PacnpeneneHHe HHBapHaHTHbIX Macc H36bITO'IHbIX IJ.-p. nap OrpaHH'Ie
HO BenH'lHHOH M(IJ./J.):S 0,38 r3B/c 2 (neBaR rpaHHQa MaCCOBoro cneKTpa 
onpenenaerca 3<p<peKTHBHOCTbIO perHCTpauHH nap YCTaHOBKOH) , a HX 'lHcno 
COCTaBnaeT N(Awi.l 109 ±28, TO ecTb COOTBeTCTByer ypOBHIO npeBblllle
HHa CHrHaJla Han <pOHOM Ha 3,8 u • npHBeneHHble naHHbIe MO)KHO paCCMaT

pHBaTb KaK Ka'leCTBeHHYIO KapTHHY 06Pa30BaHHR H36bITO'lHbIX P. -IJ. nap 

no OTHOllleHHlO K <poHY. 

2. C uenblO npoBepKH Toro, 'ITO Ha6nIOnaeMoe pacXO:>K,D;eHHe Me)K,D;y RH

BapHaHTHblMH MaccaMH Ii-Ii H 1T-P. nap He BbI3bIBaeTCa KaKoH-nH60 BbI

60PKOH npH perHcTpaUHH HX YCTaHOBKOH, 6bInO npOBeneHo MonenHpoBaHHe 

TaKHX nap B.npennOnO)KeHHH, 'ITO Bce Ii-Ii napbI aBnaroTca pe3ynbTaToM 


HenpasHnbHoH HneHTH<pHKauHH nHOHOB B 1T-1L napax. )J.na 3Toro: 

~) MonenHpoBaJlHCb pacnanbl KP.3" "±Ii± II C y'IerOM peaJlhHbIX yc

nOBHH 3KcnepHMeHTa: H3MepeHHoro HMnynbcHoro cneKTpa K L -Me30HOB, 
KynoHoBcKoro pacceHHHa 3apIDKeHHbIx 'IaCTHU B BeIlleCTBe YCTaHOBKH, 
npocTpaHCTBeHHoro pa3pellleHHa H 3<P<peKTHBHOCTH cpa6aTbIBaHHa npoBo

nO'IHbiX HCKPOBblX KaMep, BXOnaIllHX B YCTaHOBKY 191 ; 
6) onpenenRnaCb 3KcnepHMeHTaJlbHaa 3aBHCHMOCTb K03<P<PHUHeHTa 

HenpaaHnbHOH HneHTH<pHKauHH nHOHOB B "-Ii napax OT HX HMnynbca Q(P), 
2 3 
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PHc.2. Pacnpl!AeJleHHe no KBII,tI;

paTY nonepeqeHoro HMIIYnJ.ca 

pi qacnw; B nape. 0603Ha'IeHBJI 

Te )ICe, q'l'() Ha pHc.I. 

H aaTeM IlHOHaM OT MO

N ,ll.eJ1HPOBaHHbIX K lLa pacna

,ll.OB npHCBaHBaJIaCb MeTKa 

MJOOHa C BeCOM Q(P) * ; 
B) MO,ll.eJ1HpoBaHHble 

TaKHM 06pasOM IL -p. H 1T-j.! 

napbl 06pa6aTblBaJIHCb no 

TeM :IKe nporpaMMaM, liTO 

H 3KcnepHMeHTaJIbHble CO

6blTHfi. 

Ha pHc.1B npHBe,ll.eHbl 

pacnpe,ll.eJleHHH M (ILIL ) ( rH-

CTorpaMMa) ..11 M(ItIL) (KpHBaH),ll.JlH MOneJ1HpoBaHHblX C06bITHH. TOIIKH 

0603HaqaroT TO :IKe, lITO Ha pHc.1a - 3KcnepHMeHTaJIbHOe pacnpe,ll.eJleHHeM (IT p.), 
HOpMHpoBaHHOe Ha IIHCJlO MO,ll.eJ1HPOBaHHbIX IT-P. nap. I1x COrJlaCHe 

C KPHBOH CBH,ll.eTeJlbCTBYeT 0 KOppeKTHOCTH npOn;e,ll.YPbI MO,ll.eJlHpoBaHHH. 

Pacnpe,ll.eJleHHH HHBapHaHTHblX Macc MO,ll.eJ1HPOBaHHbIX IL-IL H 1T-1L nap 

COrJlaCyJOTCH B npe,ll.eJlax omH60K. 3HalleHHe x2/cT.cB. "" 0,53, liTO COOT

BeTCTBYeT y • .u;,. 85%. Ha pHc.1r npHBe,ll.eHO pacnpe,ll.eJ1eHHe pa3HocTH Me:lK,ll.Y 

rHCTorpaMMoH H KPHBOH, He nOKa3bmaJOIn;ee KaKOrO-JlH60 H36blTKa MO,ll.e

JlHPOBaHHbIX P.-IL nap no OTHOmeHHJO K <POHY. 3TH pe3YJlbTaTbI CBH,ll.e

TeJ1bCTBYJOT 0 TOM, lITO Ha6JlJO,ll.aeMble B 3KCnepHMeHTe H36bITO'lHbIe IL-P 
napbl He 06YCJlaBJlHBaJOTCH MeTO,ll.HlleCKHMH 3<p<peKTaMH. 

Ha pHc.2 npHBe,ll.eHbI pacnpeneJ1eHHfI no KBa,rJ.paTY nonepe'lHoro HM' 

nYJlbCa lIaCTHn; napbI p2 ,ll.JlH 3KcnepHMeHTaJIbHbIX H MO,ll.eJ1HPOBaHHbIX 

C06bITHH. 0603HalleHHfI,ola TaK:lKe npOn;e,ll.ypa HOPMHPOBKH H BbIIIHTaHHfI <p0

HOBOH KPHBOH npHHHMaJIHCb TaKHMH :IKe, KaK H npH CpaBHeHHH HHBapHaHT· 

HbIX Macc IL-IL H IT-P nap. BH,ll.HO, lITO HMeeTCH H36bITOK IL-P. nap 

B 06JlaCTH MaJIblX Pol2 ,ll.JlH 3KcnepHMeHTaJIbHbIX C06blTHH H OTCYTCTByeT 

,ll.JlH MO,ll.eJ1HpoBaHHblX. llOCKOJlbKY CYIn;eCTByeT KOppeJlHn;HfI Me:lK,ll.Y HHBa

PHaHTHOH MaCCOH H BeJ1HIIHHOH Pf. npHBe,ll.eHHble ,ll.aHHbIe HY:lKHO paCCMaT

pHBaTb KaK ,ll.OnOJlHHTeJ1bHYJO npOBepKY Toro, lITO HaJIHlIHe H36bITO'lHblX 

nap He 06YCJlaBJlHBaeTCH KaKHMH-JlH60 paCtIeTHbIMH omH6KaMH. 

* Kax nOKII3SHO HHlKe (CM. pHc.3),,!lJJH h+h - nap paCnpl!AeJIeHHe KHBapHaHTHhlX 

Macc B npl!AnonolKeHHH, q'l'() 06e qacnw;hl HMeIOT MacChl nOKOH MJOOHOB, npaKTHqecKH 

He OTJIHqaeTCH OT SHaJIOI'H'lHOro pacnpl!AeJIeHBJI,!lJJ.II K /La pacnll,tl;OB, n03TOMY ASH

HSH npoLteAypa MOAeJIHPOB8HHJI cnpase,!lJJHBa H AJl.II 3THX nap. 

+ _3. HCnOJlb30BaJIaCb HH<pOPMaIllUl 0 3aperHCTpHPOBaHHbIX yCT8HOBKOi 

e -IL + napax. 3TH napbl B03HHKalOT KaK <pOHOBbIH npon;ecc, Kor,ll.a B pacna

,ll.ax+ ~ ILS IlHOH H,lleHTH<pHUHPyeTcH KaK 3Jl;KTPOH, a B pacna,rJ.ax K eS .. 
.. tr-e+v IlHOH H,lleHTH<pHn;HPyeTcH KaK MJOOH. ECJlH Bce 3aperHCTpHPOBaH

Hble YCTaHO e+e- , IL +IL - H e ±IL+ napbI OTHOCHTCH K HenpasHJlbHO
BKOH 

H,lleHTH<pHUHPOBaHHbIM IlHOHaM, TOr,ll.a paCqeTHOe IIHCJlO e ± IL + nap 6y,ll.eT 

onpe,ll.eJ1HTbCH COOTHomeHHeM 

N(e,..,) "" N(f7IJ,) N(ee) + N(ne) N(p.,..,) (1) 

1 N(ne) N(f7IJ,) 

3,ll.eCb N 0603HaqaeT IIHenO C06bITHH YKa3aHHOrO THna. 

OT6HpaJI~iCb C06blTHH, B KOTOpblX. Ka:IK,!l.aH qaCTHn;a napbI nOna,rJ.aJIa 

B anepTYPY .113 H ,1lM, H ,ll.Jl.ll HHX npoBo,ll.HJlCH paclleT IIHCJla N (ell) 1 • BbIDO 

lJaHAeHO, lITO OHO npeBblmaeT qHCJlO 3aperH;CTpHPOBaHHbIX nap N(eIL) "KC : 

N(e,..,) 1 _ N(e/J.) "Ke :: 205 ±46. (OTlQloHeHHe HaxO,ll.HTCH Ha ypoBHe 
4,5(1, y.,ll.. 1,5'10-5 ) . 3T0 pacxO:lK,ll.eHHe MO)KHO 06'bHCHHTb TeM, 'ITO (KaK 

H B n.1) tIaCTb e-e H IL-P. nap He OTHOCHTCH K <POHY OT ft-IL H IT-e 

nap. Tor,ll.a COOTHomeHHe (1) MO:IKeT 6bITb nepeIlHCaHO B BH,lle: 

N(ee -N(.~ee) N(/L/L) -N(A,LIL) 
N(elL) 2 "" N(1TIL) + N(lTe)  • (2) 

N(ne) N(1Tp.) 

nO,!].CTaBJlHH cJO,ll.a IIHCJlO N(,~ee) (CM./1/) H N(Ll/L,..,) C yqeTOM no-

na,ll.aHHH qacmn; B .113 H ,1lM, nOJlylIHM N(ep.) 2 - N(elL)"KC = 74 ± 44 
(OTKJIOHeHHe Ha ypoBHe 1,70, y.,ll.. 10%). PactIeT lIHCJla a-IL nap N(elL)a , 

C,ll.eJ1aHHhlH 6e3 nonpaBKH Ha tIHCJlO N (LlILIL) , ,ll.aeT pa3HocTb N(ep.) a 

N(e"")"KC '" 125± 50 (OTKJIOHeHHeHa 2,50 y.,ll..l%). 
TaKHM 06pasOM, npe,ll.noJlO:IKeHHe 06 OTCYTCTBHH H36blTO'lHblX IL-P. 

nap B ,ll.aHHblX paclleTax YMeHbmaeT y.,ll.. Ha nopMOK. llOCKOJlbKY 3TOT Me
eKTa

TO,ll. ,ll.aeT He3aBHCHMYJO npoBepKY HaMJO,ll.aeMoro 3<p<p , B HTore y.,ll.. 

,ll.JlH HYJleBOH rHnOTe3bl COCTaBHT 1,5%. 

4. On;eHHBaJICH BKJla,ll. B Ha6JlJO,ll.aeMbIH H36blTOK p.-p. nap OT ,ll.PyrHx 

HCTO'lHHKOB <poHa. K HHM OTHOCHTCH: 
a) KOHBepcHfi <pOTOHOB B BeID;eCTBe YCTaHOBKH C 06pa30BaHHeM IL-P. 

napbI. B pa60Te 121 6bIDH nO,ll.p06HO paccMOTpeHhI npon;ecCbI pO:lK,ll.eHH.fi 

ft0 .Me30HoB C ,ll.aJIbHeHmeH KOHBepcHeH pacnaAHhlX <pOTOHOB Ha e+e- napbl, 

perHCTpHPyeMble YCTaHOBKOH. BKJIa,ll. TaKHX c06bITHH CocTaBHJl :S 1. Be· 

POHTHOCTb KOHBepcHH <pOToHa B KYJlOHOBCKOM nOJle H,ll.pa Ha e+ e - HJlH 

,..,+p._ na~y nponopn;HOHaJIbHa KBa,ll.paTY OTHomeHHfI Macc JlenTOHOB 

(M elM,..,) , n03TOMY BKJIaA KOHBepcHoHHblX IL-IL nap 6Y,ll.eT npeHe6pe:IKH

MO MaJI. 3aMeTHM, lITO <pOTOHhl OT MHmeHH YCKOpHTeJlH y6HpaJIHCb H3 nYII' 

Ka HeHTpaJIbHbIX qaCTHn; C nOMOIn;bJO CBHHn;OBoro <pHJlbTpa H pacnoJlO:lKeH-

Horo 3a HHM OTKJIOHHJOID;ero MarHHTa. 

>I' CIOAa OTHOCHTCH Tal<)I(e h+h- naphl, B KOTOPhlX OARH li3 II,tI;pOHOB H,ll,eHTliIPliLtH

pYeTCH Kal< 3JIeKTpOH, a BTOpOii: Kal< MIOOH. 
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2 PHc.3.l'HcrorpaMMa - ~eTlEllHe HR

BapHaHTHIaIX Mace H361a1TO'lB1aIX p. -/1 nap. 

KpMBlale - pacnpeAeTlE!HHS HRBapHlIHTHhIX 

Macc nap 3apl'DKEllHIaIX 'l8CTHll B npeAIJOJIOlllte

HHH, 'ITO OHa HMeIOT MaCChI nOKOf[ MIOOHOB, 

AJIJI CJlyclaeB: 1 - K ITS PIlCIlll,AOB, 2 - K1I2 
pacna.t\oB, 3 - K p.3 p8Cna.t\OB, 4: - h+h- nap 

OT B38HMOAeHCTBHH n+He. Bce KpHBlale 

HOPMHpOBaHlaI Ha MaK~M rHcrorpaMMIaI. 

6) Pacn/UU>I K L -Me3C)HOB C 06p830BaHHeM p. -p. nap H HeihpanLHhIx 

l{aCTHlJ, B KOHellHOM COCTO.lUJHH. COrJIaCHO 1121 OTHOCHTeJIbHhIe BeppRTHOCTH 

paCIIa,ll;OB B1 = f'(K L ... P.+I1-"1) If(K dace (2,8 ± 2,8) '10 -'1 H B2 = 
:;0 f(K L'" IL +/1-17 0) InK L) IiIce < 1,2'10-8 • 3cpcpeKTHBHOCTb p(lrHCTpa

lIHH (.t -IL nap H3 3THX pacl1a.o;oB, nOJIyqeHHaH nyreM MQ.n;enHpoB8HHH, co-

CTaBJIReT 7l(B 1) = 1,7%, 7l(B 2) 0,8% H 11 (K p.s) '" 2,2%. HCnOJIb3YR 

IlPHBe,n;eHHoe Bblwe lIHCJIO Kp'S pacna.n;OB, nOJIytmM BKJIa.o; p.""'1L nap 

N(/1(.t) 'S. 0,15. 

B) Pacna.n;hI K 172'" 17+11 - H K 178'" 17+17-17°, B KOTOPblX 06a 3a

pmKeHHblX nHOHa oWH60llHO H.n;eHTHCPHIJ,HPYIOTCR KaK MlOOHbI. 

HCXO.n;R H3 'IHCJIa 3aperHCTpHpoBaHHbIX B 3KcnepHMeHTe pacna,n;OB
4N(K172) ::: 104 H N(Kl7s)::: 1,3'10 H npHBe.n;eHHoH Bblwe BeJIH1fHHhI 


Q, nOJIYlIHM lIHCJIO IL,.,. nap OT 3THX paCIIa,ll;OB 3,2 H 4,0 COOTBeTCTBeHHO. 


Ha pHc.3 nOKa3aHO pacnp(l.n;eneHHe HHBapHaHTHblX Macc 3apR)I(eHHhIX 'l8.CTHlJ, 


OT pacna.o;OB K173 H B npe.n;nOJIO)l(eHHH, 'lITO OHH HMelOT MaCCbl no
K1T2 , 

KOR MIOOHOB (KpHBhIe 1,2), BMeCTe C Ha6JIIO.n;aeMhIM pacnp(l.n;eneHHeM 

M(l\p.p.) .n;JIR H36bITO'lHblX nap. H3 pHcYHKa BH.n;HO, 'ITO BKJIa.n; B 3TY 06

JIaCTb Macc .n;aIOT TOJIbKO K 1T3 pacna.n;bl. 

r) napbl h+h - OT B3aHMo.n;eHCTBHH n+He. B KOTOPhIX 06a a.o;poHa 

oWH60llHO H.n;eHTHcpHUHPYIOTCR KaK MIOOHbl. Ha pHc.3 KpHBhIe 3 H 4 nOKa

3hIBaIOT pacnpe.n;eJIeHHe HHBapHaHTHbIX Macc nap 3apR)I(eHHblX 'IaCTHIJ; OT 

KlLs pacna.o;oB H B38HMo.n;eHCTBHH n +He B npe,n;nOJIO){(eHHH, 'lITO 06e 118-

CTHIJ;bI HMelOT MaCCbI nOKOR MIOOHOB. npH Maccax M (ILP.) 5 0,45 r3B/c 2 

KpHBble npaKTH'IecKH He pa3JIH'IaIOTCR, n03TOMY B OnHCaHHOH Bblwe npoue

.n;ype BhlllHTaHHH CPOHOBOH KPHBOH H3 3KCnepHMeHTaJIbHOrO pacnp(l.n;eJIeHHR 

M(ILp.} BKJIa.n; h+h- nap YlIHTbIBaJICR BMecTe C BKJIa.o;OM OT K ILS paCIIa,ll;OB. 

.n;) npRMoe pO)l(.ll:eHHe P.-11 nap B HeynpyrHx B3aHMo.n;eHCTBHHX 

n +He. H3 3KcnepHMeHToB H3BeCTHhI CJIe.n:yIOIUHe xapaKTepHCTHKH PO)l(.ll:e

HHR npRMbIX p.-p. nap 11S{ 

- pacnpe.n;eJIeHHe HHBapHaHTHbIX Macc .n;JIR 60JIbWeH 'IaCTH TaKHX nap 

JIe)I(HT B o6JIacTH 0,3-0,6 r3B/c 2 H HMeeT BH.n; cna.o;aIOw;eH KpHBOH. 

pacnpe.n;eJIeHHR no npo.n;OJIbHblM H nonepe1fHbIM HMnYJIbCaM p.-p. nap 

He OTJIH'IaIOTCR OT aHaJIOrHlIHbIX pacnpe.n;eneHHH nap 1T+1I- Me30HOB H3 3THX 
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PHc.4. To'lKH - pacnpe,nenEIIHe Z -KOOP

.IlBHaT BepwHB AJIJI as61a1TO'lBlalx p. '"1L nap. 
KpMBlale - Te lite pacnpe,neneHHII AJIJI MOAe

JIHPOBaHllldX nap OT p8Cna.t\OB Ks -Ne30
HOB (1), K L -Me30HOB (3) B. h+h - nap 
OT B38HMOAaliCTBHH Ii + He (2). 

38perHCTpHpoBaHHhIX B 3KcnepHMeH

Te b+ h - nap ( ::: 7,6'10 4) H npe.n;

nOJIaraH, 'lITO Bce OHM OTHOCRTCR 
K nHOHaM, nOJIYlIHM BKJIa.o; npRMl>IX 

P.-IL nap N(/1/t) $. 5. OueH~, 
c.n;eJIaHHhIe Ha O<;HOBaHHH H3MepeHHblx Ce'leHHH pO)l(.ll:eHHH npRMhIX IL ~ IL 
nap, He npeBblWalOT 3TOH BenH'IIHHbl. 

CYMMapHhlH BKJIa,n; OT paCCMOTpeHHhI¥. CPOHOBblX npoueCCOB B Ha6mo

.n;aeMoe lIHCJIO H36hlTOllHblX IL -IL nap CQCTaBHT N (IL (.t ) q; ~ 9 HJIH 7,4% 

OT Ha6JIIO.n;aeMoro 3cpcpeKTa. 3a Bbl'leTOM 3roro BKJIa.o;a 'IHCJIO H36hITO'IHPIX 

Il-IL nap6y.n;erpasHo N(6.p.p.) 100±28. 

5. CTPOHJIOCb pacnpe.n;eneHHe Z-KOOp.D:HHaT BepwHH H36hITOllHblX 

nap B.n;OJIb pacna.o;Horo 06'beMa (pHcA). OHO 6hmo nOJIY'IeHO OnHCaHHblM 

BhIwe MeTo.n;OM cpasHeHHR HHBapHaHTHblX Macc M(ILp.) H ~t!(II'JL) .D:JIR 

Ka)I(.ll:orO HHTepBaJIa 6.Z = 2 M. KpHBhle Ha 3TOM pHCyHKe nOKa3hmalOT 

aHaJIOrH1fHble pacnpe.n;eneHHH .D:JIR Mo.n;enHpOBaHHbIX IL -IL nap, nOJIY'IeHHhle 

B npe.n;nOJIO:>KeHHH. 'lITO 3TH napbI OTHOCRTCR JIH60 K pacna,n;aM Ks -Me30HOB, 

(KpHBaH 1), JIH60 K pacna.o;aM K L -Me30HOB (KpHBaH 3). KPHBaH 20THo

CHTCR K h +h - napaM OT HeynpyrHx B3aHMo.n;eHCTBHH HeHTpoHoB C renH

eM. 3KcnepHMeHTaJIbHbIe TO'lKH B npe.n;enax OWH60K COrJIaCYlOTCR C KpHBbl

MH 2 H 3. nOCKOJIbKY BhIwe 6bmo nOKa3aHO, 'lITO BKJIa.o; p."'1l nap OT Heynpy

rHX B3aHMo.n;eHcTBHH HeHTpOHOB He npeBbIWaeT 5 C06hITHH, OCTaeTCR npe.n;

nOJIO:>KHTb, 'lITO H36bITollHble IL -IL napbl OTHOCRTCR JIH60 K pacna.o;y HOBOH 

.n;OJIrO)l(HByw;eH qaCTHIJ;bI, JIH60 K He Ha6JIlO.n;asweMYCR paHee pacna.n:y KL 

Me30HOB • .llJIR oueHKH OTHOCHTenbHOH BepoRTHOCTH nOCJIe,n;Hero "POBO.n;H

JIOCb Mo.n;eJIHpOBaHHe HeCKOJIbKHX cxeM TaKHX pacna.o;OB C 06paaOBaHHeM 

p.-p. nap H HeiiTpaJIbHhIX HeperHcTpHpyeMhlx 'IaCTHIJ; B KOHellHOM COCTO

RHHH. npe.n;nOJIaraJIOCb, 'lITO B npoMe*yTO'IHOM COCTORHHH MoryT B03HHKaTb 

KaK 3apR:>KeHHhIe, TaK H HeHTpMbHble qaCTHUhI (HeHYJIeBOH MaCCbl), Ct 

w;eCTBOBaHHe KOTOpblX npe.n;CK83bIBaeTCR B COBpeMeHHblX rHnOTe38X 11 ( 
Pe3YJIbTaThl Mo.n;eJIHpOBaHHH .D:JIR TpeX npe.n;nOJIaraeMblX cxeM pacna

.n;OB K L -Me30HOB npHBe.n;eHbl B Ta6JIHue. B HeH CHMBOJIOM X 0603Ha'leHhi 

npoM9)l(yTollHble 'IaCTHIJ;bI, ~X) - HX MaCChI, no - HeihpaJIbHhle 6e3MaCCQ, Bble 'IaCTHIJ;bI. npH Mo.n;eJIHpoBaHHH Tpe60BaJIOCb, 'llT06bl pacnpe,n;eneHHe 

HHBapHaHTHblX Macc IL-P. nap COrJIaCOBblBaJIOCb C Ha6mo.n;aeMhlM pacnpe

)l(e B3aHMo.n;eHCTBHH, a OTHOWeHHe 'IHCJIa 3THX nap COCTaBJIReT R = N (1LtJ.) I 
N(17+17 -) = (4,4 ± 1,7) '10 -& B 3TO OTHOWeHHe BXO.n;HT Ta1()l(e BKJIa.o; 

p.-p. nap OT pacna.o;oB ru'" p.+1L -ITo H 11 ""1L+1L-'''1. Hcxo.D:R H3 lIHCJIa 

.n;eJIeHHeM M(P.P.).D:JIR H36blTOllHblX nap. 3TO .n;OCTHraJIOCb no.n;60poM Macc 

M{X). Ha pHc.5 rHCTorpaMMa nOK83hmaeT pacnpe,n;eneHHe Macc .D:JIR H3

6hITOllHbIX nap, KpHBhIe .n;aIOT aHaJIOrH1fHble pacnpe.n;eneHHR Mo.n;eJIHpoBaH

6 7 



1 

2 

3 

Ta6lr.ull4 

M(X) .,,(p.tJ.) % B-10-S 

Nt MOAa 
r3B/c 2 

0,87 ±0,230,9ItL -- Xo + no'" (p.+p.-no ) +no 0,38 

0,63:~0,171,2ItL -- P. +Il~ + X 0 .. tJ.+tJ.- + (m-no) 0,11 

0,75:1: 0,20+ - + -	 1,0It L -- X + X -- (p. no) +(p. no) 0,20 

PRC.S. I'HCTOrpaMlYJa - pacnp~eJ1E!fUle 
mmapWIHTHblX Mjl.CC ,1l.Jlll 1I,,6blTO'lHbIX 

M tJ. - tJ. nap. Kpuswe - Te >Ke pacnp~eJ1e
-!2. HKR WIll MO)l;en~poBaHHblX tJ. - tJ. nap60\co 

513 pacna,tl.OB (1)-(3) (CM.Ta6mm.Y).~ 
..::t 40 f 
0. 

HbIX. tJ.-/i nap OT pacna)J.oB (1) -(3) 
~ 20 npH 3HaqeHIDIX M(X), yKllSaHHbIXZ 

B Ta6JIHUe- B HeH TaK)Ke npHBeAeHa 

3lPlPeKTHBHOCTb perHcTpaUHH tJ.-/i
0.50,2 0,3 	 nap YCTaHOBKOH .,,(tJ. /i ) H OTHOCH

TeJIbHafl BepoHTHOCTb pacna)J.oB B,
M(]'1t11, r3B/C

2 
KOTOpafl paCCqHTbm8JlaCb H3 COOT-

HoweHIDI 

N(~tJ./i) 'It(Kp.s) B(K.tJ.S ) 


B(K L --Il+Il-+-") 
 N(K p.S) .,,(tJ.p.) 

3Aeeb B(K/i3) - OTHOCHTeJIbHafl BepoHTHOCTb KtJ.3 -pacna)J.oB (0+2?}). 

KaK nOKa3aHO B n.2, 6, npHMbIe H3MepeHIDI pacna)J.oB K k'" /.I. tJ. Y 

H K L __ tJ. + p. - rr 0 AaIOT HX OTHOCHTeJIbHYIO BepoHTHOCTb <1 0 - ,n03ToMY 


o60SHaqeHHe noB Ta6nHue AOJI')KHO OTHOCHTbCH K qaCTHuaM He3JIeKTpOMar

JlH.THOH npHpoAbI.113 Ta6JIHUbI CJIeAyeT, qTO BeJIHqHHa B cJIa60 3aBHCHT OT KOHKpeTHOH .• 
cxeMbI pacna)J.a H AJIH pasHbIX cxeM paaJIHqaeTCH He 60JIbWe, qeM Ha OAMY 

CTaHAapTHYIO oWH6KY H3MepeHIDI. llpHBeAeHHbIe SHaqeHHH B He npOTHBO


peqaT HMeIOmeHCH HeonpeAeJIeHHOCTH B HSMepeHHH napUHaJIbHbIX WHpHH 

OCHOBHbIX MOA pacna)J.a KL -Me30Ha, a6cOJIIOTHafl BeJIHqHHa KOTOPOH CO


CTaBJIHeT ~nKL) InKL) ace = (2,1 ± 8,6)% 1121_ 
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PaCnpeAeJIeHHe HHBapHaHTHbIX Macc MOAeJIHpoBaHHbIX /.I. -/.I. nap co

rJIacyeTcH TaK:lKe C Ha6JIIOAaeMbIM pacnpeAeJIeHHeM M (~/.I./i) AJIH H36bITOq

HbIX nap, ecJIH npeAnOJIO)KHTb, qTO HX HCTOllHHKOM HBJIHeTCH HeHTpaJIbHaH 

AOJIrO)l(HBYIUaH tfaCTHua, paCna)J.aIOmaHCH Ha MIOOHHyIO napy H OAHY HJIH 

HecKOJIbKO HeperHCTpHpyeMbIX HeHTpaJIbHbIX 6e3MaCCOBbIX qaCTHU. 
llpHBeAeHHbIe apryMeHTbI He AaIOT B03MO:>KHOCTH YCTaHOBHTb KOHKpeT

HbIH MeXaHH3M 06paaOBaHHH HelPOHOBbIX /.I. -/.I. nap. JLrrH 3Toro HY:>KHO npH- . 

BJIeKaTb AaHHbIe ,!l;pyrHx 3KcnepHMeHTaJIbHbIX H TeoPeTHqecKHX pa60T. lITO 
BbIXOAHT sa paMKH ::!TOH CTaTbH. B CBH3H C 3THM YKa:lKeM Ha pa60TY 11S/,rAe 

H3YQaJIOCb npHMoe pO)l(,!l;eHHe /.1.-/.1. nap B TT-P BSaHMO,!l;eHCTBHHX. Ha OCHO

BaHHH aH8JlHSa HeAOCTaIOmH:j{ Macc aBTopbI neJIaIOT BbIBO,!l;, qTO aHOMaJIJ>Hoe 

po)KAeHHe /i -/.I. nap, npeBbIWaIOmee CPOH OT paCna)J.OB H3BeCTHbIX. Me30J{OB, 

Ha6]JIOAaeTCH TOJIbKO B TOM CJIyqae, eCJIH OHO COnpOBO)K,!l;aeTCH HCnyCKaHH

eM nByX HJIH 60JIbWe HeHTpaJIbHbIX HeperHcTpHpyeMbIx QaCTHU. He HCKJIIO

qeHO, lITO HMeeTCH 06IUHH MeXaHH3M 06paaOBaHHH aHOMaJIbHbIX /.I. -/.I. nap 

B a)J.POHHbIX BSaHMO,!l;eHCTBHHX H B OnHC8HHbIX BbIwe 3KcnepHMeHTax. 

Pe3YJIbTaTbI BbIWeH3JIO)l(eHHOrO 8HaJIHSa n03BOJIHIOT CAeJIaTb CJIeAYIO

mee 3aKJIIOQeHHe: B 3KcnepHMeHTax no pereHepau;HH K L- K S -Me30HOB Ha 

,!l;eHTepHH Ha YCTaHOBKe BHC nOJIyqeHO YKa38HHe Ha aHOM8JlbHOe pO)K,!l;eHHe 
/.I. +/i - nap BHe MHweHH, He 06'bHCHHIOmeecH HSBeCTHbIMH CPOHOBbIMH npo

ueccaMH. Pe3YJIbTaTbI MO,!l;eJIHPOBaHIDI COrJIaCYIOTCH C npe,!l;nOJIO)KeHHeM, 

'ITO npH 3TOM 06pasyeTcH oAMa HJIH 60JIbWe HeHTpaJIbHbIX HeperHCTpHpye

MbIX qaCTHU. ECJIH ClIHTaTb, qTO HCTOllHHKOM TaKHX nap HBJIHIOTCH paCna)J.bI 

KL-MeSOHOB, HX OTHOCHTeJIbHaH BepOHTHOCTb HMeeT BeJIHlIHHY (0,67 
71,2) -10 -3 _ 

ABTOP npHHocHT 6JIarO,!l;apHOCTb A.M.BaJI,!l;HHy sa nOJIe3Hble o6cy)K,!l;e

HHH, r.r.TaxTaMblweBY sa nOMOmb B MO,!l;eJIHPOBaHHH, a TaK)Ke KOJIJIeKTH

By COTpYAHHqeCTBa BHC sa npeAOCTaBJIeHHe nepBHqHOH HHCPOPMau;HH. 
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CHJI&BecTpoB JI.B. 
AHanH3 o6paaoBaHHH p.+p.- nap B 3KcnepHMeHTaX 
C HeKrpaJihHhiMH KaOHaMH 

Pl-87-3 

B pe3yJI&TaTe aHaJIH3a HH<!>opMa.IV~H, 3anHcaaaoii aa ycraaosKe 
BHC B 3KcnepHMeHTax c aeiiTpan&H&IMH KaoaaMH, nonyqeao yKa3aHHe 
Ha aHOMaJihHOe po)J(,ll,eHHe p.+p.- nap BHe MHWeHH, He 06'hHCH.RIO~eeCH 
H3BecTH&IMH <t>oaos&IMH npou;eccaMH. HasapHaHTH&Ie Macc&I nap orpa
HHqeH&I BeJIH~OH Ptip.p.) ~ 0,38 r3B/c2. 

Pa60Ta B&monaeaa B Jla6opaTopHH B&ICOKHX 3HeprHii OH.RH. 

Coo6~eHHe 061oe.JUU{eHHOro HHCTHT}'T& ~epHbiX HCCJ1e,ttOB&HIIA • .lly6Jia 1987 

neoeson O.C.BHHoroanosoii 

Silvestrov L.V. 
Analysis of p. +p.- Pair Production in Experiments 
with Neutral Kaons 

Pl-87-3 

The indication on the anomalous production of p.+ p.- pairs beyond 
the target which could not be explained by the known background pro
cesses is obtained as a result of the analysis of the data registered on the 
BIS spectrom•r in the experiment with neutral kaons. The invariant 
masses of these pairs are limited by the M(p.p.) S 0.38 Ge V jc 2 . 

The investigation has been performed at the Laboratoty of High 
Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1987 


