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AMarno6en11 H.C., Eynaroa IO.A. 11 np. l - 9044 

!1ccnenoaaHIIe crreKTpOB Mace Ap- 11 K"p -CIICTeM, o6pa3yJOI.UIIXCH 

B rr--yrnepO,!l-B3811MO,!leHCTBIIHX llpll 5 faBle 

Jl<, HH81! pa6oTa llOCBI!I.UeHa 11f:ene.QOB8HIIl0 CBOHCTB rrpoueeCOB B3811MO

.Qel\eTBIIH Tl- -Me30HOB C H.!lp8MII 
2 

( rip II p 17 - = 5 faBle, llpiiBO.!llli.UIIX 

K o6p830B8HIIl0 Hel!TpallbHblX CTp8HHbiX '!8CTIIU. 

8 Cll8KTpe 3r\ltPeKTIIBHbiX MaCe ,\p -Cf!eTeMbl Ha6J1JO,!laeTCH TOJlbKO O.!liiH 

MaKCIIMYM rrp11 Mi\p= 2127 MaB/e2. 

B cneKTpe a¢¢eKTIIBHbiX Mace K"p -c11eTeMhi Ha6nJOnaeTCH rpynrrllpOB-

Ka co6hiTIIH rrpH MKop = (1810•1910) MaBic
2 

,KoTopaH MO)KT 6hiTb 

Bbl3B8H8 o6pa30B8HIIeM Z * -pe30H8 HCa. 

0T'!eTniiBO Ha6nJOnaeTeH o6pa30BaHIIe y;+(1385) 11 K*+(89 0) -pe3oHaHeoa. 

Pa6oTa BblllOJ1HeHa B fla6apaTop1111 H.QepHbiX npo6neM Ol1.Hl1. 

Coo6IUeHMe 06beJ]MHeHHOf'O MHCTMTyTa HJ]epHbiX MCCJie,llOBaHHif 

tly6Ha 1975 

<0 1975 06t.eOuHeHHI>IU UHCIIUIIIY• JIOepHI>IX UCCA€006QHUU ,4y6Ha 

B ps,D.e pa6oT /I-4/ , nocss~euuwx Bly'leHBIO peaKUBB 
K-d .... A p rr- B wupoKOM ,D.BanaJoue BMnynbcos /oT 0 .D.O 
1,5 r3B/c/, B CDeKTpe Mace Ap ua6nro,D.ancs TOnbKO O,D.BH 
DBK npu MAP = 2127 M3B/c 

2
, KOTopwi, no MHeHBIO 

asTopoB, ssnseTCJI nu6o Ap peJouaucoM, nu6o noporoBLIM 
KBHeMa TB'IeCKBM lcllcPeKTOM, CBJI3aHHLIM C KaCKa,D.HLIM DpO

ueccoM 
K-d ~ TT-y ( N ) , 

sp 
Y+N .... Ap, 

sp 

r.D.e y = ! , y *, ... 

C ,D.pyroi CTOpOHLI, DpB BCCne,D.OBaHBB CDeKTpOB Mace 
cucTeMLI Ap, o6paJyro~eic.a B "ueiTpou-yrnepo.D."- B ""-
yrnepO,D. .. •BJaBMO,lleBCTBB.RX DpB BMDynbCe - 7,5 B 
4,0 r3B/c, COOTBeTCTBeHHO, ua6nro,llanBCb YlKBe I r .:;_ 
~30 M3B/ DBKB npu M A = 2058, 2127u2252 M3B/cl 51 . 

B MHHoi pa6oTe cood~aroTCJI pe3ynLTaTLI accne,D.oBaHBJI 
csoicTB npoueccoB B3&BMOJleicTBB.I rr-.Me3ouos c JIJlp&MB 
l2 C DpB p 17- = 5,0 r3B/c, DpBBOJlJI~X K 06pa30B&HBIO 

0 
HeiTpanbHLIX cTpaBHLIX 'laCTBU (A, K ) B conposoJKAeHBB 

0 
npoTOHOB. Dpe.nsapaTenLHWe JlaHHWe o A p B K p cneKT-
pax 6wna npe,llcTasneHLI Ha XVII MeJKAyHapO.D.HYJOKOH4!epeu
UBIO DO 4!B3BKe BLICOKBX 3HeprBB /JIOH,D.OH, 1974/. 

Pa6oTa BLIDO.llJieHa Ha MeTpOBOB nponaHOBOR KaMepe 
Jla6op&TOpBB JI,D.epHLIX npo6ney/S/, ycTaHOBneHHOB B Mar· 
HBTHOM DOne 17 Kr Ha DY'IKe TT-- Me 30HOB CBHXpOclmlO
Tpoua OIUIH /7/. 

~ns uenei 3KcnepuMeHTa 6blno o6pa6oTaHo 124000 
cTepeo41oTorpa41uii, co,D.ep*aii.Uix B cpe,D.HeM 6 rr- -MeJouos 
ua Ka,D.pe. 
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N 

1785 como. 
140 Ap 

100 

60 

IWJf'lM'/ffp~~ I ' I~ ' ~3EI/C2 
2054 2.114 2194 2274 2354 2434 2514 2594 2674 2754 2834 MAp 

Puc. 1. CneK11rp 3¢j¢eKmueHbiX Mace Ap- cucmeMbl. 3awmpu
xoeaHbl co6brmu.R, e Komopbrx eMecme c A- zunepoHoM 
3apezucmpupoeaH moAbKO oouH npomoH. 

0T6HpanHeh eo6biTHJI, OTBe"'a~e KpHTepHJIM OT6opa 
"11- - yrnepo.n;"- B3aHMo.n;eiieTBHii, e o6pa3oBaHHeM no Kpaii:Heii 
Mepe o.n;Hoii ·v 0 

-qaeTHUbl. Bee eo6wTHJI 6blnH H3MepeHbl 
no .n;aa pa3a Ha nonyaBTOMaTax IIYOC-1 Ia/ , pa6oTa~nun: 
B pe>hHMe 'on-line, e 3BM B3CM -4. reoMeTpaqeeKaJI 
peKOHeTpYKUHJI eo6biTHB H H,ZJ;eHTH4>HKaUHJI V 0 

- qaeTHU npo
ao.n;anae~o no eHeTeMe pa3pa6oTaHHbiX B OHJIH nporpaMM/ 9/ . 

H3- 3a norpewHoeTeii H3MepeHHii H MHoroKpa THoro pae
eeJIHHJI qaeTh V0 -qaeTHU H,ZJ;eHTH4>HJJ;HpyeTeJI HeO,ZJ;H03Ha"'HO, 
T.e. ranoTe3bl A-ranepoHa H K0-Me3oHaHMe~TepaBHHMble 
sepoJITHoeTH. B HaweM 3KenepHMeHTe .n;onJI TaKHX V0

- qae
THJJ; eoeTaBnJina - 15, OT Beex 'V0 

• OueHKH HOHH3aUHH, 
H3MepeHHJI ene,ZJ;OB o -3neKTpOHOB Ha TpeKaX BTOpH"'HbiX 
qaeTHJJ; He 3Ha"'HTenhHO H3MeHJI~T 3TO eOOTHOWeHHe. IJpoBe
.n;eHHble aeene.n;oBaHHJI /Jo/ noKaJana, "'To.n;onJI K 0 -Me30HOB 

4 

epe,ZJ;B BeO,ZJ;B03Ha"IH0 B,ZJ;eHTB4>BUBPOBaHHbiX 'V0 -qaeTBU 
eoeTaBnJieT _ 10,, "'TO eornaeyeTeJI e pe3yn~oTaTaMB, nony
"'eHHbiMB B aHanOrB"'HbiX yenOBBJIX B .n;pyrBX pa6oTaX /II/. 
B .n;an~oHeiiweM see Heo.n;H03Ha"'HO a.n;eHTH4>HUHPOBaHHwe V 0 

-

qaeTHUbl C"'HTanae~o A - ranepoHaMH, npH 3TOM npHMee~o 

K 0 -Me30HOB eoeTaBnJina He 6onee 3,. 
H.n;eHTH4>HKaUHJI BTOpH"'HbiX qaeTHU npoao.n;Hnae~o no oe

TaHOBKaM TpeKOB B KaMepe, no HOHH3aUHB H ,ZJ;nHHe ene.n;OB 
8 -3neKTPOHOB. B HaweM 3KenepHMeHTe 11+ -Me30Hbl H npo
TOHbl MO:lKHO 6blnO Ha,ZJ;e:lKHO pa3nH"'HTh ,ZJ;O p ::;;: 0,9 F3B/c, 
rr+ - H K+-yeJOHbl - .n;o p .;;; 0,7 T3B/c. 

Ha puc. 1 npe.n;eTaaneH nony"'eHHblii B .n;aHHOM 3KenepH
:weHTe eneKTP 34>4leKTHBHbiX :waee eaeTeMw Ap H3 eo6~a~
THii:, eonpoBo*,lJ;a~m.xeJI aenyeKauae:w A-ranepoHa H no 
KpaiiHeii Mepe o.n;Horo npoToHa. 

CZ.OHOBaJI KpHBaJI nonyqeHa nyTeM MO,ZJ;enHpOBaHHJI, B KO
TOpOW A -ranepoHbl H npoTOHbl npa Bbi"'HeneHHH 34>4leKTHB-

N 1271 com~. 
70 

Kop 

10 

14~5 1510 1610 1710 1&10 1910 2010 Z110 2210 2310 2410 2510 M3B/C
2 

Puc. 2. CneK•P 3Nerc•ueNwx Mace K<>p- cuc•eMw (S = +1 ). 
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HLIX Mace 6epyTcJI H3 pa3JIH'IHLIX co6biTHii. To)I(.QecToeHHaJI 
lboHooaJI KPHBaJI nonyqaeTcJI H B cnyqae, KOrAa A - rHnepoHw 
6epyTCJI H3 OAHHX C06biTHH, a npOTOHbl - H3 C06b1THH, rAe 
3aperHcTpHpooaH TOJILKO K 0 -Me30H. 

3awTpHXOBaHHaJI 06JiaCTL Ha puc. J - C06LITHJI, B KO
TOpbiX BMeCTe C A - rHnepOHOM 3aperHCTpHpOBaH TOJILKO 
OAHH npOTOH. 

KaK BHAHO H3 pHCYHKa, 3a HCKJDO'IeHHeM npeBbiWeHHJI 
o o6nacTH MAp - 2127 M3B/c , HHKaKHX APYrHx oco-
6eHHOCTeii o cneKTpe Mace Ap -cHcTeMbl He Ha6moAaeTCJI. 

3ToT pe3yJILTaT cornacyeTcJI c AaHHLIMH, nony'leHHbiMH 
B pa6oTaX /I-1/, H paCXOAHTCJI C pe3yJILTaTOM pa60Tbl /5/ , 
HMeiOII.\eH 6JIH3KYIO CTaTHCTH'IeCKYIO TO'IHOCTL. 

Ha puc. 2 npeAcTaoneH cneKTP 3lblbeKTHBHbiX Mace 
K 0 p-cHcTeMw, nony'leHHbiH o 3TOM >Ke 3KcnepHMeHTe. 

CJieAyeT OTMeTHTL, 'ITO OCHOBHaJI 'laCTL Ha6JDOAaeMbiX 
o AaHHOM 3KcnepHMeHTe K 0 -Me30HOB HMeeT CTpaHHOCTL 
S = + 1 . 3TO CJieAyeT, DO- nepBbiX, H3 COOTHOWeHHJI Ce'leHHH 
po>KAeHHJI K 0

- H _io -Me30HOB B 77N -o3aHMOAeHCTBHJIX 
I -75~K0 

H -25~K" I H, oO-JtTOpwx, H3 Toro, 'ITO BTo
PH'IHble B3aHMOAeHCTBHJI K 0 

- H K 0 -Me30HOB c HYKJIOHaMH 
JIAep ell.\e 6onee yoeJIH'IHBaiOT 3TO COOTHOWeHHe B nOJIL3Y 
K 0

- Me 30HOB. 

KaK BHAHO H3 puc. 2, o cneKTpe Mace K 0 p-cHcTeMbl 
Ha6moAaeTcJI rpynnHpooKa co6wTHH o o6nacTH Mace I 1810 -:
-'- 19101 M3B/c2,KoTopaJI Mo>KeT 6wTL CBJI3aHa c o6pa3ooa
HHeM Z*-pe3oHaHcoo (S = + 1), Ha CYII.\eCTBOBaHHe KOTopwx 
yKa3woanocL o PJIAe HccneAOBaHHH no K+p - H K+d -pac-
ceJIHHIO npH pK -11,0 1,51 F3B/c /1 2/. 

AHanH3 77 ""'C -co6wTHH c 3aperHcTpHpooaHHbiMH napaMH 
A Ko noKa3an, 'ITO 6onee 16~ 3THX co6wTHH YAOBneToopJIIOT 
1 C- fit - rHnOTe 3e 0 peaK~HH Ha CB060AHOM HYKJIOHe 77 ~-• 
... A + K 0 + ( 77 ) , npH'IeM 3TO npoHCXOAHT npaKTH'IeCKH 
He3aBHCHMO OT cTeneHH Ha6JIIOAaeMoro pa3oana JIApa. llpo
oeAeHHoe MOAeJIHpOBaHHe noKa3aJIO, 'ITO 3Ta BeJIH'IHHa 803-
pacTaeT AO -27% npH y'leTe "ibepMH- HMnynLCa"- HYKJIOHOB 
JIApa. 

KpoMe Toro, Ha6moAaeTcJI xopowee cornacHe Me>KAy 
HMnynLCHbiMH cneKTpaMH npoToHoo I puc. 31, a TaK)I(e 
Me)I(Ay pacnpeAeJieHHJIMH no 'IHCJIY BTOpH'IHbiX npOTOHOB 

6 

l 

1 
I 

N 

351 

280 

70 

... 

r, 
I I 

150 

-1\0 
---- Ko 

Puc. 3. HMnyAbCHble cneKIIIpbl npolfloHoe OA.R co6r.1111Uii: 
c 3apezuc•pupoeaHHbiM J\ - zunepoHoM; c 3apezuclll-
pupoeaHHbiM Ko- Me3oHoM. 

I puc. 41 AJIJI co6wTHH, o KoTopwx 3aperHcTpHpooaHw nH6o 
J\ -rHnepoHw, nH6o K<>-Me30Hbl. 

C Apyroii CTOpOHbl, HMnynLCHbiH cneKTp J\-rHnepOHOB 
He HMeeT HHKaKHX OC06eHHOCTeH H npaKTH'IeCKH COBnaAaeT 
co cneKTpoM J\ -qacTH~ AJIJI 77- P - co6wTHH npH Toil >Ke 
3HeprHH I puc. 51. 

CpeAHHe nonepe'IHLie HMnynLCLI J\ - rHnepoHoo paoHw 
395 H 408 M3B/c AJIJI. 77-C- H 77-p -o3aHMOAeHCTBHH, COOT
oeTCTBeHHO. 

Ha puc. 6 H 7 npeACTaoneHw cneKTpw Mace A 77 + H K 0 77 + 
AJIJI 77-c -co6wTHii. KaK H o 77-P -o3aHMOAeiicTBHJIX,Ha-
6moAaeTcJI o6pa3ooaHHe Y* +(1385) - H K*+(890) -pe3oHaH-
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Puc. 4. PacnpeoeAeHUJI co6blmuii no 'IUCAY emopu'IHbiX npo
•oHoe: - co6bllfiUJI c A - zunepoHaMu; - co6bi.,UJI 
c K 0 

- Me30HOMU. .,.. 
N 

- 1\0 
---- K 0 

_____ pnp 
1\0 

N _ _ p fie 
j,..J 

20-' 
1\0 

I 

150 

0 2 4 6 nprot 

l38/C 

04 0.8 1.2 1.6 2.0 24 2.8 3.2 3.6 4.0 p,\ D 

...... 
Puc. 5. HMnyAbCHwe cneK•Pbl A - zunepoHoe U3 "-p - u 
"-C-e3auMoOeiic•euii npu 5 F3B/c. 

I 

i 

N 

70 !\ n+ 

5' 

30 

10 

1320 1420 1s2o 1620 1720 1s2o 1920 M 3 B/c2 

Puc. 6. CneKmp 3di!PeKmueHbiX Mace A 11 +_ cucmeMbl. 

COB, 'iTO TaK:>Ke CBH.l(eTenCLTByeT 0 3Ha1.fHTenLHOH )(One 

"KBa3HCB060.l(HLIX B3aHMO.l(eHCTBHH". 

HHTepecHo OTMeTHTL, '-ITO B cneKTpeK 0 TT-HHKaKHx MaK

CHMYMOB He Ha6mo.l(aeTCJI. 

Bee CKa3aHHOe H03BOnJieT C.l(enaTL BLIBO.l( 0 TOM, 'iTO 

3Ha1.fHTenLHaJI qacTL I -30~/ A- rHnepoHoB H K 0 
- Me30HOB 

o6pa3yeTCJI B KBa3HCB060.l(HLIX B3aHMO.l(eHCTBHJIX Ha HyKno

HaX JI.l(pa, a pa3Ban Jl.l(pa H, cne.l(OBaTenLHO, xapaKTepHCTHKH 

HCDYCKaeMLIX DpOTOHOB o6ycnoBneHLI B 3Ha1.fHTenLHOH Mepe 

B3aHMO.l(eHCTBHJIMH BTOpH1.fHLIX TT -Me30HOB. 

TaKHM o6pa30M, .l(nJI Hccne.l(oBaHHJI B03MO:>KHOCTH o6-

pa3oBaHHJI Ap - HnH K 0 p -pe3oHaHCOB B cTonKHOBeHHJIX 

9 



rr·gApO He06XOAHMO BWAeneaae ~OHa KBa3HCB060AHWX 
B3aHMOAeBCTBHB Ha HyKnOHaX g_Apa. 

Ocaoaawe pe3ynLTaTw ,Aaaaoii pa6oTw CBO.AJncg K cne
.AYJOIQeMy: 

1. B cneKTpe 3~eKTHBHWX Mace Ap - cacTeMw aa6mo
,AaeTcg TonLKO O.AHH MaKcHMYM npa M A = 2127 M3B/c . 

2. B cneJCTpe 3~eKTHBHWX Mace Kop P-cacTeMw aa6mo
,AaeTcg rpynnapoaKa co6wTHii npa M Kop = /1810 7 

-:-1910/ M3B/c 2 , KOTOpag MO)I(eT 6WTL BW3BaHa o6pa30Ba
HHeM Z* -pe3oaaaca. 

3. 3Ha'IHTenLHag ,Aong B3aHMO,AeBCTBBB rr ·Me30HOB 
C g_ApOM npOHCXO,AHT TaK )l(e, KaK Ha CB060,AHWX HyKnOHaX, 
a ,Ang accne,Aoaaaag B03MO)I(HOCTH o6pa3oaaaag A p - ana 
K<'p -pe3oHaacoB B TaKHX cTonKHOBeaagx aeo6xo,AHMO BW,Ae
neaae ~OHa KBa3HCB060,AHWX B3aHMO,AeBCTBHB. 

N 880 

l 
60 Kon+ 

40 

20 

535 725 845 965 lOBS 1205 1:)25 1445 M3!VC 2 

Puc. 7. CneKmp 3t/H/JeK111U6HbiX Mace K 0 rr +- cuc111eMbl. 

10 

B 3aKmo'leaae MW C'IBTaeM npagTHWM ,AonroM no6naro
,AapHTL KOnneKTHB CBHXp0~30TpOHa 3a llOMOIQL npH nony
'leHHH ~oTorpa,41aii, rpynny na6opaHTOB JIJill a JIBT A 3a 
o6pa6oTKY co6wTaii, PycaKOBH'Ia H.A. - 3a noMOIQL npa 
npoae,AeHHH pac'leToB. 
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