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MeTOllOM MaruRTROro RCKposoro cnexrpoMeTpa nponaseneu 

DOHCK OqapOB8HHbiX qaCTHU, o6pa3yeMblX HBIITpOH8MH CO cpel!Hell 3HeprKell 

OKonO 45 raB. nonyqeRbl BepXHKe rpaHRU~ napuaanbHbiX ceqeual! nnH 

o6p830B8HHSI oqapOBSHHbiX M930HOB, p8CD8ll810111HXCH H8 2 H 3 38pHlK9HHbiX 

8ll_f0Ha._ H 6apHOH8 C+(2 ,26), p8CD8ll8101119rOCSI DO K8H8n8M C+-+ p'K- 7T + , 
C -o pK 0 H C+ -ohp.+ + ... 

Pa6oT8 Bbmonueua B na6oparopHH B~COKHX 3Heprall OJ.HU1. 

fipeDpHHT 06beLIHHeHHOrO HHCTHTyT8 SIJlepHblX HCCneLIOB8HHli. ny6Ha 1978 

Eichner G, et al. PI - 11838 

Search for Charmed Particles in a Neutron Flux 
of Serpukhov Accelerator 

By a magnetic spark spectrometer method the search for 
charmed particles produced by neutrons with an average energy 
of about 45 GeV was performed. The upper limits for partial 
cross sections of charmed mesons production decaying to 2 
and 3 charged hadrons_, and a baryon c+ (2.26) which decays over 
the C + .. pK-11+, c+ .. pK 0 and C+-ohp.++ ... channels have been 

determined. 

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

Preprint of the Joint lnsti tute for Nuclear Research. Dubna 1978 

BBE,l{EHHE 

C nOMOII(biO 6eCWHJibMOBOrO MarHHTHOrO HCKpOBOrO 
cneKTpOMeTpa npOH3BO,D;HJICS nOHCK oqapoBaHHWX qacTHn, 
o6pa3yeuwx s CHJibHWX BlaHuo.neilcTBHax. HcKanac& pac
na.nw oqapoBaHHWX 6apHOHOB H MelOHOB, pO)I(,D;eHHWX B 
HHKJII03HBHWX nponeccax HeHTpOHaMH CO cpe,D;HHM HM· 
nyJibCOM OKOJIO 45 F3B/c Ha yrnepo,D;HOH MHWeHH. 

B pa6oTe 111 coo6meHw pelyJI&TaTw ocymecTsneHHwx 
B 3TOM 3KCnepHMeHTe nOHCKOB oqapoBaHHOrO 6apHOHa 

+ + + C (2,26) no pacna,D;y C -.A 11+, O- ·Me30HOB no pacna-
,D;aM o± _. K8 17± H YlKHX pe30HaHCOB B CHCTeMax 
Ah-h+, r.ne h- H h+- nHoHw HJIH KaoHw. 

B .naHHOH pa6oTe npHBOASTca pelyJI&TaTw swnoJIHeH
Horo Ha TOM >Ke 3KCnepHMeHTaJibHOM MaTepHaJie nOHCKa 
oqaposaHHwx qacTHn no cne.nyiOII(HM KaHanau pacna.na: 

- - + OO(DO) -+ l{ + 11-

o± -+ K + rr± 11 ± 

F± K± K + + -+ .. 11-

c+ K- + _. p 11 

c+ -+ pKo, 

/1/ 

/2/ 

/3/ 

/4/ 

/5/ 

a TaK>Ke pelyJI&TaTw noHcKa Ap.+ -Koppenanail OT nony
nenTOHHWX pacna,D;OB oqapoBaHHWX qaCTHn. 

OnacaHHR ycTaHOBKH H ycnosHil npose.neHHR 3Kcnepa
MeHTa ,D;aHW B pa6oTe/11. 
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3KcnepBMeHT npOBOABnCJl C ABYMJl palHbiMH CBCTeMa

MB lanycKa /TpBrrepaMB/: "aApOHHbiM TpBrrepow", onB
caHHe KOTOpOrO npBBeAeHO B /1/ B "MIOOHHbiM TpBrre

poM", B KOTOpOM AnJl lanycKa YCTaHOBKB nOMHMO Bblnon
HeHBJl ycnoBBB aApOHHOrO TpBrrepa AOnOnHBTenbHO Tpe6o

sanCJl CBrHan OT AeTeKTOpa MIOOHOB. BKnJO'IeHHe B TpBr

rep CBrHana OT AeTeKTOpa MIOOHOB yMeHbWano KOnB'IeCTBO 

lanyCKOB YCTaHOBKB la UBKn pa60Tbl YCKOpBTenJl npB6nu

lBTenbHO B 35 pal. ITocKonbKY npB "aApOHHOM TpBrrepe" 

lanBCbiBanOCb npeAenbHOe AnJl YCTaHOBKB KOnB'IeCTBO co-

6biTBB B UBKne, npB pa6oTe C MIOOHHbiM TpBrrepoM OKala· 

nOCb BOlMO)I(HblM B 7,5 pal ysenB'IBTb TOniUBHY rpa4!HTO

BOB MBWeHB /c 1,5 AO 10,5 Z/CM 2/ B BHTeHCBBHOCTb 
ny'IKa HeiiTpOHOB B KaHane. 

Bcero B 3KcnepBMeHTe 6wno laperBcTpBposaHo OKono 

2,3x10 6 C06b1TBB, Bl HBX 7 ,7x10 5 - C "MIOOHHbiM TpBr· 
repoM" *. 

Co6biTHJl, lanBcaHHble c "MIOOHHbiM TpBrrepoM", uc

nonblOBanBcb AOnonHHTenbHO KaK AnJl nOBCKa aCCOUHaTBB

HOrO po)I(AeHBJl O'lapoBaHHbiX 'laCTBU, KOrAa HapJlAY C aA

poHHbiMB pacnaAaMB 3TBX 'laCTBU no KaHanaM /1/ - /4/ 
perBCTpHpyeTCJl MIOOH COOTBeTCTBYIOIUero lHaKa OT pac

naAa aCCOUBaTBBHO po)I(AeHHOB O'laposaHHOB 'laCTBUbl, TaK 
B AnJl noBcKa A11+ -KoppenJlUBii. 

IIOHCK A,4POHHblX PACIIA,l(OB 

1/ PacnaO&I Ha 2 u 3 3apAJKeHHbiX aopoHa 
/peaK!lUU /1/-/4/ I 

HcKanBCb ylKBe I c WBPBHOii, cooTBeTCTBYJOIUeii anna

paTypHOB/ nHKB B cneKTpax 3cWleKTBBHbiX Mace ABYX B 

Tpex lapJl)l(eHHbiX 'laCTHU, BbiXOAJliUBX Bl MBWeHB. 

* Co6wTBJl, BccneAoBaBwBecJl B 111 6wnB TaK)I(e nony
'leHbl KaK C "aApOHHbiM", TaK B C "MIDOHHbiM" TpBrrepaMB. 
0AHaKO, nOCKOnbKY AnJl BX aaanBla Tpe6oBaHBe 0 HanB'IHB 
CBrHana B AeTeKTOpe MIOOHOB He 6wno CyiUeCTBeHHbiM, 
OnBCaHBe "MIOOHHOrO TpHrrepa" B pa6oTe/1/ He npBBeAeHO. 
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Palpeweuue cneKTpoweTpa no 3cWleKTHBHbiM waccaw 

cocTasmmo OT 3 AO 20 M3B. TaK KaK s 3KcnepuweuTe He 

npOHlBOABnOCb BAeHTB4!BKaUBB lapJI:lKeHHbiX aAPOHOB, TO 
Ka)I(AOB nono:>IOITenbHO lapJl)l(eHHOH 'laCTBUe npBnBCbiBanBCb 

nocneAoBaTenbHO lHa'leHBJl wacc nBoHa, KaoHa B npoToHa, 

a Ka)I(AOB OTpBUaTenbHOB - nBOHa B KaOHa. llpB 3TOM 

HeBl6e)I(H0 nOJlBnJlnBCb nO)I(Hble KOM6BHaUBB, KOTOpble yse

nB'IBBanB 4loH B pacnpeAeneHBJlX no 3cWleKTBBHbiM waccaw. 

0AHaKO YlKBe nBKB, ecnB OHB CyiUeCTB}'IOT, AOn)I(Hbl npB 

3TOM coxpaHBTbCJl B npOJlBBTbCJl B peanbHOB KOM6BHaUBB 

'laCTHU. 
CneAyeT nOA'IepKHYTb, 'ITO TaKOB MeTOA noBCKa YlKBX 

nBKOB BOlMO)I(eH, TaK KaK annapaTypHaJl WBPBHa palpewe

HBJl no 3cWleKTBBHbiM waccaM MHOrO MeHbWe WBpHHbl 

06bi'IHbiX pelOHaHCOB. 
)J.nJl CHB)I(eHBJl ypOBHJl 4loHa BBOABnBCb BeCa TaKBM o6-

palOM, '1To6w Ka)I(AOe co6wTBe He Aasano 6onee OAHoro 

BKnaAa B OAHH BHTepsan waccosoro pacnpeAeneHBJl. 
)J.nJl nocTpoeHBJl pacnpeAeneHBii no 3cWleKTBBHbiM Mac

CaM BCnOnblOBanBCb C06biTBJl, laperBCTpBpOBaHHble KaK 

C "aApOHHbiM", TaK B C "MIOOHHbiM" TpBrrepaMB. 
)J.nJl OT6opa C06b1TBB npBMeHJlnBCb cneAYIOIUBe KpBTe-

PBH: 
a/ napbl B TpOBKB lapJl)l(eHHbiX 'laCTBU AOn)I(Hbl BMeTb 

BepWBHY B npeAenax MHWeHB, noCKOnbKY speMJl )I(HlHB 

O'laposaHHbiX qaCTBU O)I(BAaeTCJl MeHbWe 10-
11 

c; 

6/ cyMMapHbiB BMnynbC ABYX- BnB Tpex'laCTB'IHOB KOM-

6BHaUBH AOn)l(eH 6b1Tb > 20 T3B/c, nOCKOnbKy, KaK no

KalanB pac'leTbl weTOAOM MoHTe- Kapno, 3cWleKTBBHOCTb 

perBcTpauBB qacTBU c Maccoii > 1,8 F3B/c 2 
pacnaAaJO

IUBXCJl no KaHanaw I 1/ + /5/, Mana npB BMnynbce 3TBX 

qacTBU < 20 F3B/c; 
B/ KOM6BHaUBB ABYX 'laCTBU C 3cWleKTBBHOB MaCCOB, 

COOTBeTCTBYIOIUeB Macce A BnB K0
, BCKnJO'IanBCb Bl pac-

npeAeneHHii; 
r/ paccTOJlHBe HaB6onbwero c6nH)I(eHBJl B npocTpaH-

CTBe AnJl ABYX TpeKOB AOn)I(HO 6b1Tb < 2,2 MM, a AnJl Tpex -

<3 MM; 
W 'laCTBUbl He BbllbiBaiOT cpa6aTbiBaHBJl AeTeKTOpa 

MIOOHOB. 
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B COOTBeTCTBBB C 3TBMB I<pBTepBJIMB 6biJIO Ba:ii.IJ;eHO 

OI<OJIO 125 000 I<OM6BBaiJ;BH B3 .IJ;ByX 'laCTBIJ; B OI<OJIO 

32 000 I<OM6BHaiJ;BH • B3 Tpex 'laCTBIJ;. )J;JIJI CHIDKeHBJI ciloHa 

B 'laCTB'IHOH I<OMneaca:u;BB OTCYTCTBBJI B,IJ;eHTBciiBI<a:u;BB la· 

pJI)I(eBHbiX a,IJ;poaos, npB o6pa6oTI<e co6biTBii c .ABYMJI 

B TpeMJI 3apJI)I(eHBbiMB a,IJ;pOBaMB, 6biJIB npOB3Be,IJ;eBbl pal· 

JIB'IBble I<BBeMaTB'IeCI<Be Bb160pi<B no npO,IJ;OJILBbiM B no· 

nepe'IBbiM BMnynLcaM qacTB:u;. HB B O.IJ;BOM Bl nony'leBBbiX 

Tai<BMB cnoco6aMB cnexTpos 3cllcilei<TBBBbiX Mace npa Mac

cax oqaposaaablx qacTB:u; ae o6aapy)l(eao Bb16pocos 6onL· 

WBX O)I(H,IJ;aeMbiX CTaTBCTB'IeCI<BX ciiJIYI<Tya:u;BH clloaa. llo3· 

TOMY .IJ;anee npase,IJ;eHbl cnexTpbl 3cllcilei<TBBBbiX Mace, no

nyqeaable .IJ;JIJI scex 3aperacTpBposaHBbiX co6biTBii, Y.AOB· 

JieTBOpJIIOI:u;BX yi<a3aBBbiM BbiWe I<pBTepBJIM OT6opa, 6e3 

,IJ;OnOJIBBTeJILBbiX I<BHeMa TB'IeCI<BX OrpaBB'IeBBH. 

Ha puc. 1 npase,IJ;eHbl pacnpe,IJ;eneaBJI no 3cllcilei<TBBBbiM 

MaccaM .IJ;JIJI I<OM6Baa:u;aii K + 77± 77± , aa puc. 2 - .AJIJI 
+ + . 

K- K+77-. a aa puc. 3 - .IJ;JIJI pi{" 77+. 

If') 

Z1w s 
z 80 1 0) M (t<+n·n·) 

I() 

a) M(K·n+n+) 

i.60 1.66 1.72 1.78 i.81.! 1.90 t96 2.02 2.08 Hl 2.20 2.26 

MACCA B r3B/C 2 

Puc. 1. PacnpeoeAeHuJI no 3(x/JeK111U6H'biM MaccaM cuc111eM 
K7777 a/K-rr+77+ , 6/ K+77-77-

6 

~ 

1.100 

3'20 
a) M(K+K·n+) 

"'u ·--~ 1 -Ln -121() 
""":::,... 

~ ~20 
~ I - ~ -~ ~160 
1/') 

~ 'lllO 

1 i60~ Lr'ln -.........,... -180 

0) . M ( K+K·n-) jO 

:t I I I I I I I I I I r: 
1.15 1.81 1.8'7 t93 ~.99 2..05 2.i1 2.17 2..23 2.29 2.35 

Puc. 2. PacnpeoeAeHUJI no 3f/J(JeK111U6H'biM MaccaM cuc111eM 
KKH a/ K+K-77+, 6/ K+K-77-

M (PK·n+) 

80 

1.99 2.05 2.11 2.11 2.2~ 2.29 2:~s 2..'H vn 2.53 2.59 

MACCA B r3BjC2 

Puc. 3. PacnpeoeAeHue no 3(x/JeKmuaHou Macce cucmeM'bl 
P K-77+. 
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• 
~ns onpe~eneuas ~oua B pacnpe~eneaasx, npase~eu

uwx ua puc. 1+ 3, a TaiOKe B auanoraqawx· pacnpe~eneuasx 
~· K± 11 acnon&3osancs MeTo~ TeJ<ymero cpe~uero 
3Ha'leHBI ~ml 11 MaCCOBWX BHTep&anOB. HB B O~HOM B3 
}'l<a3auuwx pacnpe~eneuaii B BHTepsane uacc oT 1,8 ~o 
2,5 F3B/c 2 He o6uapy:lKeHO OTKnOHeHBii OT ~OHOBOii KpB
BOH, BWXO~IIQBX 3a 4 CTaH~apTHWX OWB6J<B; 

+ -2/ Pacnao C .... K 0 p 

~nJI noacxa pacna~a c+ no 3TOMY xauany TaiOKe ac
non&3osanac& co6WTBJI, nonyqeuuwe xax c "a~pouuwM", 
Tal< B C"MIDOHHWM" TpBrrepaMB. 

Cnepsa oT6Bpanac& co6WTBJI, co~ep:lKaiQBe K0
( K0

) * . 
KpaTepBB oT6opa K0 no. pacna~aM K 0 -> 11+11- 6wna npa

se~euw B 111 . ~anee OT6apanac& xou6aaau;aa K0 c nono
lKBTen&uo 3apJI:lKeHHWM a~pOHOM, BWXO~IIQBM B3 MBWeHB. 
Ilpa 3TOM Tpe6oaanoc&, '1To6w paccTOJIHBe uaa6on&wero 
c6nalKeHBI MelK~Y TpaexTopaeii K0 B nono:lKBTen&uoi qac
TBu;eii 6wno ue 6onee 3 MM. B oTo6pauuwx TaKBM .o6pa-
30M C06WTBJIX nonO:lKBTen&HOi 'laCTBUe npBnBCWBanac& 
Macca npoToua. ~a:n&ueiiwaJI o6pa6oTxa senac& auanoraq
uo npaueueuuoii npa noacxe pacna~os ua 3apJI:lKeuuwe a~
pouw: BBO~BnBc& seca, '1To6w o~uo co6wTBe ue ~aaano 

6onee o~oro sxna~a B ·o~BH BHTepsan uaccosoro pac
npe~eneuaJI, cTpoanoc& pacnpe~eneuae no 3~eKTBBHWM 
MaCCaM CBCTeMW, MeTO~OM TeKymero •Cpe~uero 3Ha'leHBI 
~JI 11 BHTepaanos, onpe~enJinBc& ~ou B aenaquua cTau
~apTuoro oTxnoueHBJI OTHOCBTen&uo 3Toro ~oua. B o6na
CTB Maccw C +, T .e. oxono 2,26 F3B/d!- ueT yxa3auai 
ua cymecTsoaauae y3xoro naxa. 

* ~nJI y~o6cTBa o6o3Ha'leHBJI ~anee 3uax K0 npaueueu 
~JI o6o3Ha'leHBJI xax K0

, Tax B R0 -Me30HOB. 
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3/ OlleHKa aepxHux zpaHUII ce .. eHuii 

Ilpa ou;euxe sepxuax rpauau napu;aan&uwx ceqeuaii ~n• 
auxnro3BBHoro po:lK~eHBI oqaposauuwx 'laCTBU, pacna~aro
IQBXCI, COOTBeTCTBeHHO, flO J<auanaM /1/+ /5/, MW BC
non&30BanB ~n• uopMBPOBKB ua6nro~euuwii B 3KcnepBMeu
Te pe 3ouauc '£ -(1385) B ~auuwe o ce'leHBB ero po~e
HBJI B ero BHJ<niD3BBHOM cneJ<Tpe /1/ 

Ta6Aufla 1 

3ua'leHBJI aepxuax rpauau napu;aan&uwx ceqeuaii a i x BR j 
~JI oqapoaauuwx qacTBU, pacna~aroiQBXCJI no xauanaM 
/1/+ /5/, B ~auuwe pa6oTw Ill. 

l.{aCTHUa, ax BR ( MK61 HyKnOH) 
' 

KaHan pacnaJla 90"/o ypoaeHh 

JlOCTOBepHOCTH 

Do .... K- 11+ < 0,38 

Do .... K+ 11- < 0,32 

D + .... K- 11 + 11 + < 1,26 

D- .... K+ 11-11- < 1,06 

F+ .... K+K-11+ < 0,59 

F- .... K+K- 11- < 0,48 

c+ .... PK-11+ < 1,29 

c+ .... pi(o < 0,23 

c+ .... A11+ 
/1/ < 0,20 H3 pa60Tbl 

D:!: .... K0 11 ± < 0,25 

Bbr6pochi 

GY (2090) .... A11+11- 1,5 

BA (2790) .... A K+ K- 1,0 
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BepxHHe rpaHHnw seJIH'IHH a 1 x B R J /DpOH3Be-
.u.eHHe ce'leHH.tl po)l()l.eHH.tl qacTunw i Ha sepo.IITHOCTL ee 
pacDa.u.a DO KaHany j I .U.JI.tl oqaposaHuwx qacTHn oDpe
)l.eJI.IIJIHCL H3 COOTHOWeHH.tl 

EI_ * n 
a x BRj • a x BR _ * x x --, 

1 ~-* I E n 
k J I-* 

/6/ 

r.u.e ~I-* xBRI- * - DapnuaJILHoe ceqeuue po)l()l.eHH.tl .ll.Jl.tl 
I- (1385) .... Arr- , EI -* H n I-* - 3414leKTHBHOCTL 
perHCTpaUHH H 'IHCJIO 3aperHCTpHpOBaHHWX B 3KCDepHMeH-
Te I- (1385) , £J - 34l4JeKTHBHOcTL perHcTpauuu HCKo-
woro Dpouecca, a n J - cooTBeTCTBYJOIUee 3a.u.auuowy 
ypOBHIO )l.OCTOBepHOCTH 'IHCJIO "ua6JIJO)l.eHHWX" C06WTHH, 
KOTOpWe MoryT 6LITL OTHeCeHW K 3TOMY Dpoueccy. 

,l(n.11 BeJIH'IHH a I- * x BR I-*• n I-* H E I_* 6wnu He
DOJIL30BaHW Te )l(e 3Ha'leHH.tl, 'ITO H B pa6oTe /l/ 

34l4JeKTHBHOCTH perHCTpaQHH C06WTHH ODpe)l.eJIJIJIHCL 
MeTO.Il.OM MouTe- Kapno H 3aBHC.IIT oT sw6pauuoii wo.u.enu 
Dpouecca H3•3a pe3KOi 3aBHCHMOCTH 34l4JeKTHBHOCTH OT 
HMDYJILca pacDa.U.aJOIUHXC.tl qacTHU, oDpe.u.en.tleworo ueH3-
BeCTHOi .ll.HHaMHKOi HX o6pa30BaHH.tl. 

B •a611. 1 Dpuse.u.euw 3Ha'leHH.tl sepxuux rpauuu Dap
uuanLuwx ceqeuuii a1 x BRJ .ll.Jl.tl o'laposauuwx qacTHU, 
pacDa.u.aJOIUHXC.tl DO Kauanaw /1/+/5/. KaK 6i.mo yKa3auo 
swwe, Dpuse.u.euuwe oueHKH OTHOC.IITC.tl K o6pa3osaHHIO 
oqaposauuwx 'laCTHU c HMDYJILCOM 1'>20 T3B/c. 

IIOHCK A,4POHHbiX PACJ:IAAOB, 
COIIPOBO..W,aABMbiX MIOOHOM 
OT ACCOL(HA THBHO PO)f(,lfEHHOJl tJACTHI.(M 

0'lapOBaHHWe qaCTHULI B CHJILHWX B3aHMO)l.eicTBHJIX 
po)l()l.aJOTCJI DapaMB, D03TOMY pacDa)l. O.ll.HOB H3 3THX 'laC • 
THU no 3a.U.aHHOMY Kauany B ueKoTopoi .u.one cny11aes BR!l 
.u.oJI)I(eH coDposo)l()l.aTLC.tl MJOOHOM oDpe.u.eneuuoro 3HaKa 
3aP.tl.ll.a OT pacDa.u.a .u.pyroi o'laposauuoi qacTHUW. Ha
JIH'IHe 3TOrO MIOOHa MO)I(eT 6WTL HCDOJIL30BaHO KaK )l.ODOJI-

. HHTeJILHWi KPHTepHi DpH DOHCKe O'lapoBaHHWX 'laCTHQ. 
B .u.auuow 3KCDepuweuTe c 3Toi uenLJO o6pa6oTauw 

co6WTHJI, DOJiy'leHHWe C "MIOOHHWM TpHrrepoM", HCKaJIHCL 
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cny'laH a.u.pouuwx pacDa.u.os DO Kauanaw /1/+/4/, coDpo
Bo)l()l.aewwe MJOOHOM "Hy)I(Horo" 3HaKa oT pacDa.u.a ac
COQHaTHBHO pO)I()l.eHHOB 'laCTHQW. ~OHOM JIBJIJIJIHCL KOM6H
ItaUHH a.u.pouos, y.u.osneTBOP.IIJOIUHe yKa3auuwM swwe KpH
TepH.IIM OT6opa co6WTHB /1/+ /4/, H CODpOBO)I()l.aeMLie 
MIOOHaMH OT pacDa)l.a 11- HJIH K·Me30HOB, o6pa30BaBWHXC.tl 
B DpOMe)l(yTKe Me)l(.ll.Y MHWeHLIO YCTaHOBKH H )l.eTeKTOPOM 
MIOOHOB. llpH'IeM TpeK 3TOrO Me30Ha /HJIH TpeK HCXO)l.HOrO 
MelOHa H MIOOHa OT ero pacDa.U.a/ Y.ll.OBJieTBOp.IIJI KpHTepu
JIM H)l.eHTHcilHKaUHH MIOOHOB. 

PaCCTOJIHHe OT MHWeHH ycTaHOBKH .ll.O )l.eTeKTOpa MJOO• 
HOB COCTaBJIJIJIO OKOJIO 8 M, D03TOMY BepO.IITHOCTL DOJIB• 
neHH.tl 4louoswx co6WTHi TaKoro THna 3Ha'IHTeJILHa. O.u.ua
Ko, KaK DOKa3aJIH oneuKH, c.u.enauuwe weTO.Il.OM MouTe
Kapno, npu seJIB'IHHe BRil .. 10~, cooTseTCTBYJOIUei 3K
cDepuweuTanLHO H3MepeHHOB BepO.IITHOCTH DOJiyJieDTOHHLIX 
pacna.u.os D -we3ouos, sw6opKa co6LITHii, Tpe6yJOIUa.tl ua
JIH'IH.tl TpeKa MIOOHa COOTBeTCTBYJOIUero 3HaKa, MO)I(eT 
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MACCA & rsajc 2. 

Puc. 4. Pacnpe()eAeHUJI no 3He~e•u6HWM MaccaM cuc•eM 
Kr717 , conp060JIC(}aeMWX MIOOHOM a/ (K+rr-17- )/l + 
6/ ( K- rr+ rr +)ll- . 
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ynyqmHTL OTHOWeHHe CHrHaJIIcllou ,IJ,JI.II nOHCKa oqapoBaHHLIX 

qacTHil. 
Ha puc. 4+ 6 npe,I\CTaBneuw pacnpe,IJ,eJieHH.II no uusa

puauTHLIM MaccaM .IJ.JI.II pa3JIHquwx KOM6uuauuii 3ap.ll)l(eu

uwx qaCTHil, conpOBO)I(,IJ,aeMLIX MIOOHaMH COOTBeTCTByiO

IIlero 3HaKa. Hu B O.IJ.HOM H3 pacnpe,IJ,eneuuii · ue nonyqeuo 

CTaTHCTHqecKH 3HaqHMLIX OC06eHHOCTeii, KOTOpLie MOrJIH 

6w cJiy)I(HTL yKa3auueM ua npoueccw I 11 +I 41. 
Bepxuue rpauuuw napuuaJILHLIX ceqeuuii o6pa3oBaHH.II 

oqapoBaHHLIX qaCTHil onpe,IJ,eJI.IIJIHCL H3 COOTHOWeHH.II 161. 
IlpH 3TOM yqHTLIBaJIOCL yMeHLWeHHe 341clleKTHBHOCTH pe
rHCTpaUHH I,-(1385), B03HHKaiOIIlee B pe3yJILTaTe yCJIO· 

BHH, HaKJia,IJ,LIBaeMLIX MIOOHHLIM TpHrrepOM. 

341clleKTHBHOCTL perHCTpaUHH oqapOBaHHLIX qacTHil, pac

na,IJ,aiOIIlHXC.II ua a,IJ,pouw no KauanaM I 11 +I 41, H conpoBO)I(

,IJ,aeMLIX MIOOHOM COOTBeTCTBYIOIIlero 3HaKa, paccqHTLIBa

nacL MeTO.IJ.OM MouTe-Kapno. 3TH pacqeTw TaK)I(e JIB

JI.IIIOTC.II MO,IJ,eJILHO· 3aBHCHMLIMH. 

12 
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8 
C>J(J 6 
dl4 
(1) 

:E 2 
lll ..__ 
La 

8 10 
z 8 

M (K+K-n-)}'1+ Q) 

1:78 1.84 1.90 1.96 2.02 2.08 2.14 2.20 2.26 

MACCA B raB/c 2 

Puc. 5. Pacnpe6eAeHUJI no 3tPfPeK1fiU6HbiM MaccaM cuclfleM 
KKrr,conpoeoxc)aeMbiX MIOOHOM a/ ( K+ K-rr-) 11+, 6/ (K -IK-rr+){l":-

12 

-La 
8 
z 

1.99 2DS 2.11 

c+(2.26) 
~ 

2.11 2.23 2.2 g 2.35 

MACCA B r38/C 1 

M(PK-n+)}1-

2.41 2.46 

Puc. 6. Pacnpe6eAeHue no 3NeK1fiU6HOU Macce (pK-rr+)fl-. 

Ta6AUI4a 2 

3uaqeuu.ll sepxuux rpauuu napuuanLHLIX ceqeuuii 
o6pa30BaHH.II oqapoBaHHLIX qacTHil, conpOBO)I(,IJ,aeMLIX 
MIOOHOM OT BTOpoi oqapOBaHHOH qacTHJlLI. 

qaCTHUa, KaHan pacrrana, 

COITpOB0)Kll8IOIUHH MIOOH 

(D 0 -.K-rr+)l1-
- + + ( D 0 -. K 11 -)11 

(D+-+ K-"+rr+)I1-

(D- + --) + 
-.K1111 11 

(F+-.K+K-rr+)I1-

(F--+ K+K- rr- )11 + 

(C +-. P K-rr+) 11-

axBRt x BR 2 ( MK61HyKnoH), 

90% ypoaeHh 

llOCTOBepHOCTH 

< 0,15 

< 0,075 

< 0,23 

< 0,14 

< 0,23 

< 0,16 

< 0,16 
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llony'leHHble aepxHae rpaHBllbl napu;aanLHbiX ce'leHHH 
o6pa30BaHB.S: O'lapOBaHHbiX 'laCTBD;, conpOBOlK.naeMbiX MIOO" 
HOM OT BTOPOH O'lapOBaHHOH 'laCTHD;bl, npBBe.D;eHbl B •a6A.2*. 

IIOHCK A fl - KOP P EJIJlll.HR 

Co6biTB.&:, nony'leHHble c MIOOHHbiM TparrepoM, o6pa6a
Tblaanacb TaiOKe c u;enLIO noacxa oqapoBaHHbiX 6apaoHoB no 
nonynenTOHHOMY pacna,D;y C+-+Afl+V+ ... llOCKOnLKY 3cWleK· 
TBBHa.s: Macca pacna.D;aiOID;eic.s: qacTBD;bl B .D;aHHOM cnyqae 
He MO>KeT 6biTL TO'IHO onpe.D;eneHa, MeTo.D; noacxa cocTo.s:n 
B oT6ope co6b1TBH c A -ranepoHOM a fl+ a npoaepxe cy
ID;eCTBOBaHB.S: xoppen.s:u;ai A a fl B KBHeMaTa'lecxoi o6na
CTB, r,D;e O>KB,D;aeTC.S: HaBnyqwee OTHOWeHBe CBrHan/~OH 
.D;n.S: HCKOMOrO npou;ecca. 0CHOBHbiM BCTO'IHBKOM ~OHa .S:B" 
n.s:nocL o6pa3oBaHae fl+ ·Me30HOB oT pacna.D;OB K+ a 11+ , 
POlK.neHHbiX O.D;HOBpeMeHHO c A . Co6biTB.s:, B KOTOpblx 
Ha6niO.D;anacL A a fl-, cny>KBnB .D;n.s: cpaaHeHa.s:, Tax xax 
npa pacna.D;e oqapoaaHHoro 6apaoHa fl- He .D;On>KeH o6pa-
30BbiBaTLc.s: *~ ,Un.s: cpaBHeHB.S: acnonL3oaanacb TaiOKe A11+ 
B A11- ·co6biTH.S:, ,D;n.S: KOTOpbiX Ha TpeKB 11+ B 77- ·Me30" 
HOB HaKna.D;biBanBCb Te >Ke KBHeMaTB'IeCKBe orpaHB'IeHB.S:, 
'ITO a ,11;n.s: MIOOHHbiX Tpexoa B3 Afl+ a A fl- - co6b1TBH. 
liblnB TaiOKe nocTpoeHbl cooTBeTCTBYJOID;Be pacnpe,D;eneHa.s: 
.D;n.S: co6biTBH K0 fl+ • K 0 fl- • K 0 77+ B K 0 77-, no KOTOpbiM, 
B qaCTHOCTB, 6blna npoBepeHa CBMMeTpB.S: YCTaHOBKB no 
OTHOWeHBIO K perBCTpaD;BB C06biTBH C npOTBBOnOnO>KHbiMB 

3HaKaMB 3neKTpaqecxoro 3ap.s:,11;a qacTau;. ,Un.s: nocTpoe
HB.S: oKOH'IaTenLHbiX pacnpe.D;eneHai oT6apanacL Ap+ -co-
6b1TB.S: c BMnynLcaMB A B BHTepaane 20+35 F3B/c a aM
nynLcaMB fl+ B BHTepaane 3+ 8 F3B/c. 

* fipB cpaBHeHBB ,D;aHHbiX •a6A. 2 B J cne.D;yeT BMeTb B 
BB.D;Y, 'ITO pe3ynLTaTbl •a6A. 2 nony'leHbl Ha 1/3 OT 06ID;ero 
'IBCna Tparrepoa. 

**Tax xax acne,D;cTBBe coxpaHeHBJI cTpaHHOCTH A po>K
,D;aeTCJI c K +, a He c K- , TO .D;nJI ~oHOBbiX co6biTHH TaK)I(e 
.D;on>KHo 6biTL HeKoTopoe pa3nH'IBe xapaxTepacTBKAil+a A11 -

14 

B 3TBX BHTepaanax, no pac'leTaM MeTO.D;OM MoHTe
Kapno, .D;On>KHa ne)l(aTL 6onLma.s: 'laCTL A a 11+ oT pe
racTpapyeMbiX yciaHOBKOH pacna,D;OB c+ .... A fl+v ... 

Pacnpe,D;eneHae no nepneH.D;BKynJtpHoMy BMnynLcy A -
rHnepOHOB OT pacna,D;a O'lapoBaHHbiX 6apBOHOB c+ O>KB,D;a· 
eTc.s: 3Ha'IBTenLHO mape, 'leM A, POlK.naeMbiX Henocpe.D;
CTBeHHo. 3To o6ycnoaneHo, ao-nepablx, TeM, 'ITO acne,D;
CTBHe pocTa cpe.D;Hero nepneH.D;BKyn.s:pHoro HMnynLca <P .J. > 
po)I(.D;aeMbiX 'lac Tau; c ysena'leHBeM ax Macchi, < P .J. > .D;JIJI 
oqapoaaHHbiX 6apHoHoB 6onLme, 'leM ,D;n.s: A, po)I(.D;eHHblx 
Henocpe,D;CTBeHHO, H, BO"BTOpbiX, TeM, 'ITO A OT pacna,D;a 
c +· nonyqaeT npa 3TOM pacna,D;e 3aMeTHbiH nonepe'IHbiH 
BMnynLc, cxna.D;biBaiOID;BHC.s: c nonepe'IHbiM BMnynLCOM oqa
poBaHHOrO 6apBOHa. fi03TOMY C pOCTOM P..!. (A) .D;On>KHa 
yaenB'IBBaTbC.S: .D;OnJI A OT pacna,D;a c+ OTHOCBTCnbHO ~o
HOBbiX A , B OCHOBHOM Henocpe,D;CTBeHHO pO)I(,D;eHHbiX • 
0,D;HaKO C pOCTOM P.L (A), Hap.s:,D;y C yaenB'ICHBeM ,D;OnB 
BCKOMbiX C06b1TBH, yMeHbWaeTCJI 3clMl>CKTBBHOCTb BX pe· 
rBCTpau;BB YCTaHOBKOH. 

Ha puc. 7 npaae,D;eHo pacnpe.IJ;eneHae no nepneH.D;BKy
n.s:pHoMy BMnynLcy BCeX A, nony'leHHbiX C MIOOHHbiM TpBr • 
repoM a HOpMapoaaHHoe Ha TY >Ke nnOID;a.D;b pacnpe.D;ene
HBJI A B3 Afl+ co6biTBH. HMnynLcbl A B o6oax pac

npe.D;eneHa.s:x 3aKnw'leHbl B BHTepsane 20+35 F3B/c. Hexo
Topoe npeBbiWeHae B .D;one A B3 Ap+ - co6biTBH npa 11 (A)> 
>0,8 F3B/c /5 co6b1Tai/ no cpaBHeHBIO c aHanorB'IHoi ,D;o
nei .D;n.s: acex A, KOTopyiO MO>KHO C'IBTaTL ~OHOBOH /2,5 co-
6biTB.s:/,Haxo,D;BTC.s: B npe,D;enax CTaTHCTH'IeCKBX OWB60K B He 
MO)I(eT paccMa Tpaaa TLc.s: xax yxa3aHae Ha A fl +. xoppenJtu;BIO. 

Ha OCHOBe COOTHOWCHB.S: /6/ a(c*)x BR(C+-+ Alv+ .. )< 
<3,5xl0·30 c.w 2 npa P1 (A) >0,8 F3B/c. Ecna pacnpe,D;e
neHae no nepneH.D;axyn.s:pHoMy BMnynLcy po)I(,D;aeMbiX c+ 

d a + -6 v' m 2 + p 2 
HMeeT BB.D; _g_ = e c+ .J. , H nonynenTOHHbiH pacna,D; 

dP .L 

C +-> A 11 + + .. npOHCXO.D;BT B OCHOBHOM no Tpex'laCTB'IHOMy 
KaHany ( C + -o \ 11+ v ), TO npH P J. > 0,8 F3B/c BMeeTC.S: 
oxono 40% BCex A OT pacna,D;a c+ .COOTBeTCTBCHHO 3TOMy 
aepxHJIJI rpaHau;a napu;aanLuoro ce'leHBJI, nony'leHHa.ll Ha 
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Puc. 7. PacnpeoeAeHue A no nepneHOUKYAApHoMy uMnyAb
cy. CnAOIUHaA AUHU.Ji - pacnpeoeAeHue acex A noAy'ieHHbiX 
c MK>OHHbiM mpuzzepoM. 1IyHK111UpHa.Ji AUHU.Ji - HopMupoaaH
Hoe Ha my JICe nAOUiaOb pacnpeoeAeHue A ua A11+ co-
6bi111Uil. 

OCHOBe UOHCKa A11+ -KoppenJI~HH, COCTaBnJieT a(C+)x 
x BR (C + ... /\p +v) < 9 M6H/HYKAOH. 

CscTeMaTsqecKHe ows6KB aensqsH aepxHBX rpaHB~ 

nap~BanbHbiX ceqeHBH, KOTOpble npBBe,I:\eHbl B 111a6A. 1 B 2, 
MoryT ,1:\0CTBraTb -40'fo7+80'fo. 
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B 3aKnwqeHBe aBTOpbl Bblpa~aiDT 6naro,I:\apHOCTb co
TPYAHHKaM HCI»B3 B OHJIH, oKa3aBWBM noMOUU. B no,I:\ro
TOBKe H npoBe,I:\eHBB 3TBX 3KCUepBMeHTOB. ABTOpbl 6na
ro,I:\apHbl qneHy-KoppecnOHAeHTY AH CCCP A.M.liaMBHy, 
aKa,I:\eMBKy AH CCCP A.A.JioryHOBY' aKa,I:\eMBKy AH r ,D;P 
K.JiaHBycy H npo.Peccopy M.H.ConoBLeBy 3a no.zmep~y 
3TOH pa60Tbl. 
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