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BBEJlEHHE 

B 063opax [1) paccMaTpHBanacb cneKTpOCKOilHH anpoHHblX COCTOH

HH8, ~ yKnaAHBaID~HXCH B CHCTeMaTHKY npocTo8 KBapKOBO8 MonenH. 
~ 

CpenH o6cyxnaBWHXCH yKa3aHH8 Ha 3K3OTHqecKHe anpoHbl MOXHO BHnenHTb 

yKa3aHHH Ha 6apHOHbl L(317O) H R(352O) c IlOXOXHMH oco6eHHOCTHMH o6-

pa3oBaHHH H pacnana [2,3). 3TH CTPYKTYPH OTnHqaDTCH 6onbW08 Mac

co8, aHOMaRbHO Y3KO8 WHpHHO8, MHoroqacTHqHHMH pac~anaMH co CTpaH

HblMH qacTHUaMH H o6pa3yDTCH B npoueccax C 6onbW08 HeynpyroCTbD, 

BO3MOXHO, o6ycnoeneHHbIX 6apHOHHblM o6MeHOM. 

B HacToHme8 pa6oTe npencTaeneHH pe3ynbTaTH, yKa3HBanmHe Ha 

o6pa30BaHHe Me3OHHO8 CTPYKTyp1,1 C nono6HHMH oco6eHHOCTHMH B npouec

cax c 6onbwo8 HeynpyrocTbD. 

AHOManbHO Y3KaH CTPYKTypa npoHBRHeTCH B o6nacTH 1,63 r3B/c 2 

cneKTpOB 3;;eKTHBHblX Mace CHCTeM K-Me3OHa C rr-Me3OHaMH Brr p-B3aH

Mone8CTBHHX npH 16 r3B/c [4]. )lnH BblHCHeHHH e~ npHponH H IlOBHWeHHH 

Han~XHOCTH pe3YRbTaTOB BBeneHbl orpaHHqeHHH Ha TOqHOCTb H3MepeHH8 H 

nocToBepHOCTb HneHTH;HKaUHH BTOpHqHl,IX qacTHU, cnenaHH BepOHTHOCT

Hble oueHKH cnyqa8Horo IlOHBneHHH CTPYKTYPH, npoeepeHa BO3MOXHOCTb 

KHHeMaTHqecKHX OTpaxeHH8 H3BeCTHbIX ;H3HqecKHX 3;;eKTOB. BHnonHeH 

aHanH3 pe3ynbTaTOB ony6nHKOBaHHblX pa60T no H3yqeHHD pe3OHaHCHblX 

COCTOHHH8 CTpaHHblX Me3OHOB B npyrHX 3KcnepHMeHTaX [5].npoeeneH no

HCK oco6eHH.OCTe8 CTpyKTypbl, OTnHqanmHx co6blTHH H3 e~ .o6nacTH [6). 

B naHHO8 pa6oTe aHanH3HPYDTCH npoueccbl c o6pa3oBaHHeM cTpyK

Typ1,1, npoeonHTCH HX cpaBHeHHe C npoueccaMH, B KOTOpbIX H3yqanHcb 

pe3OHaHCHble COCTOHHHH CTpaHHblX Me3OHOB B npyrHX 3KCnepHMeHTax. 06-

cyxnaDTCH BO3MOXHble npHqHHbl, no KOTOpbIM Ha6nnnaeMaH B rr-p-B3aHMO

ne8cTBHHX npH 16 r3B/c aHOManbHO Y3KaH Me3OHHaH CTpyKTypa Morna 

OCTaTbCH He3aperHCTpHpOBaHHO8 paHee B npyrHX 3KCnepHMeHTax. 

YKA3AHl1E HA CYmECTBOBAHHE K(1627)-ME30HA 

Pa6oTa BblnonHeHa Ha 6a3e 3KCnepHMeHTanbHblX naHHblX C neyxMeT

poeo8 eonoponHo8 ny3blpbKOBO8 KaMepbI UEPH, 3KCilOHHpOBaHHO8 B nyqKe 

rr--Me30HOB C HMnynbCOM 16 r3B/c. l13MepeHbl qeTblp~xnyqeeble co6blTHH C 

v O-qacTHUaMH. npH npyrHX MHOXeCTBeHHOCTHX BTOpHqHl,IX 3apHXeHHblX qa

CTHU B co6blTHHX H3MepHnHCb TORbKO TpeKH nepeHqHl,IX rr--Me3DHOB H 

nponyKTOB pacnana v O. MeTonHKa o6pa60TKH 3KcnepHMeHTa, HHKRD3HBH~e 

H 3KCKRD3HBHble xapaKTepHCTHKH CTpaHHblX qacTHU B rr-p-B3aHMone8CTBH

HX npH 16 r3B/c noKa3aHbl B ny6nHKaUHHX, OTMeqeHHblX B [3+5]. 
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1. AHanH3HpoaanHcb qeTup~xnyqeaue co6UTHH c 3aperHcTpHpoaaH-

HUMH K~. A-qacTHUaMH : . 

TI p ➔ 

TI p ➔ 

Koh+h+h-h-x0 
S I 

Ah+h+h-h-Xo, 

(1) 

(2) 

r.ne h+, h- 3apHXeHHUe qacTHUU, x 0 - yneTeBrnHe He3aperHCTpHpOBaH-

Hue Bt~aMepe HefiTpanbHUe qacTHUU. o6pa6oTaHo 125000 cTepeo;oTorpa

;Hfi, BU,neneHO 2732 C06UTHH THna (1), (2). Cpe,nH HHX - 99 C06UTHfi C 
. 0 

Hepa3,nen~HHUMH K /A-qacTHUaMH. B aHaRH3e 3TOfi pa60TU yqacTBOBano 
s 0 

1684 co6UTHH c O,UHHM O,UH03HaqHo H,UeHTH;HUHpoaaHHUM Ks-Me30HOM H 

949 co6UTHfi C O,UHHM O,UH03HaqHo H,UeHTH;HUHpoBaHHUM A-rHnepOHOM. 

Cpe,nHHe 3HaqeHHH M~CC K~. A cornacyDTCH C Ta6nHqHUMH [7]. Co6UTHH 

C Hepa3,nen~HHUMH K~/A-qacTHUaMH yqHTUBanHCb npH BBe,neHHH nonpaBOK 

a ceqeHHH. nnH acex co6uTHfi auqHcneHu aeca. Beca yqHTUBaDT cpe,nHDD 

.nnHHY npo6era K~(A) .no pacna.na, noTepD K~(A) a6nH3H TOqKH nepaHq

Horo TI-p-B3aHMO,nefiCTBHH H 3a npe,nenaMH 3;;eKTHBHOro o6"b~Ma KaMepu. 
0 + - - . 

Cpe,nHHH Bee co6UTHH c Ks➔TI TI HRH c A➔pTI paaeH 1,13. 

noHCK B03MOXHUX pe30HaHCHUX COCTOHHHfi qacTHU npoBO,UHRCH B 

pacnpe,neneHHHX KORHqecTBa B3BellieHHUX KOM6HHaUHH no HHTepaanaM 3;

;eKTHBHUX Mace CHCTeM BTOpH~HUX qacTHU. npH nocTpOeHHH cneKTpOB 

3;;eKTHBHUX Mace 3a,naaanacb rHnOTe3a O KOHeqHoM COCTOHHHH 3apHXeH

HUX qacTHU, BXO.UHWHX B H3yqaeMyD CHCTeMy. 3apHXeHHUM qacTHUaM H3 

CHCTeMu B pacq~Tax npHnHCUBanHCb COOTBeTCTBYDWHe rHnOTe3e Maccu. 

BnH yMeHbllieHHH ;oHa B cneKTpax Mace CHCTeM BTOpHqHUX ~aCTHU Hcno

Rb30Banacb BH3yanbHaH oueHKa HOHH3aUHH Ha TpeKax, npH KOTOPOH pe-

·nepHUM TpeKOM HBRHRCH TpeK nepBHqHoro TI--Me3oHa. CqHTanocb B03MOX-
+ + + + HUM pa3,nenHTb TI--H K--Me30HU C HMnynbcaMH .no 0,7 r3B/c, TI ,K H 

npOTOHU - .no 1,3 r3B/c. BUCOK03HeprHqHue 3apHxeHHUe qacTHUU, KOTO

pue Henb3H 6uno H,UeHTH;HUHpoaaTb no HOHH3aUHH, npHHHMaRHCb 3a qac

THUU, COOTBeTCTBYDmHe rHnOTe3e. B qeTUp~xnyqeaux co6UTHHX C K0-Me-
+ s 

30HaMH H,UeHTH;HUHpoBaHO no HOHH3aUHH npOTOHaMH 11%, K -Me30HaMH -

3,5%, TI+-Me30HaMH - 24% acex nonoxHTenbHO 3apHxeHHUX qacTHU. H3 

acex OTpHUaTeRbHO 3apHXeHHUX qacTHU H,neHTH¢HUHpoBaHO no HOHH3aUHH 

K--Me3oHaMH 2,5%, TI--Me30HaMH - 21%. COOTBeTCTBeHHO, B qeTup~xny

qeaux co6UTHHX C A-rHnepoHaMH H,neHTH¢HUHpOBaHO no HOHH3aUHH K+-Me-

30HaMH 6%, TI+-Me30HaMH - 23%, TI--Me30HaMH - 24%. 

BnH noauweHHH Ha,n~XHOCTH pe3yRbTaTOB H3 aHaRH3a 6unH HCKnDqe

HU BTOpHqHue qaCTHUU c OTHOCHTenbHOfi OWH6Kofi HMnynbca Ap/p~l0% 

(,nnH BTOpHqHUX qaCTHU B 3KcnepHMeHTe <Ap/p>=2,5%). 

MeTO,UHKa o6pa6oTKH cneKTPOB 3¢¢eKTHBHUX Mace H pe30HaHCOB B 

2 

11 

(-1 
\) 

\ ,, 

3TOM _3KCnepHMeHTe [3+5] CTaH.napTHa, Hcnonb3yeT onHCaHHe ;oHa rna.n

KOfi ¢YHKUHefi, pe30HaHCOB - ~yHKUHeH EpefiTa-BHrHepa, npoHHTerpHpo

BaHHOH BMecTe C ¢YHKUHefi pa3perneHHH. napaMeTpH3aUHH npOBO,UHTCH C 

noMOllibD MeTo.na HaHMeHblliHX KBa,npaTOB. "AHanH3 3KcnepHMeHTaRbHoro Ma

TepHana C H,UeHTH;HUHPOBaHHUMH K~. A-qaCTHUaMH B qeTUp~xnyqeaux co-

6UTHHX noKa3an, qTo B 3THX npoueccax H3 H3BeCTHUX pe30HaHCOB o6pa-
* + + 3YDTCH K (892)- H L(l385)-. nonyqeHHUe napaMeTpU 3THX pe3oHaHCOB 

[3+5] B npe.nenax OWH60K cornacyDTCH·c Ta6nHqHUMH [7]. 3TO no.nTBep

x,naeT Ha.n~XHOCTb MeTO,UHKH 3KCnepHMeHTa Hero o6pa6oTKH. 

2. B cneKTpax 3;;eKTHBHUX Mace KmTI-CHCTeM (m~2) npoae.neH no-
- 0 + 

HCK pe30HaHCHUX COCTOHHHfi, npo,nyKTU pacna.na KOTOpux - Ks (HRH K-) 
+ -H TI ,TI -Me30HU. 

Ha pHc.la cnnornHofi RHHHefi noKa3aH 

KOTI+TI--CHCTeMU H3 qeTUp~xnyqeaux co6UTHfi s . 

cneKTp 3¢¢eKTHBHUX Mace 

C 3aperHcTpHpOBaHHUM K0-. s 
Me30HOM. B o6naCTH 1160+1520 M3B/c 2 Ha6nD.naeTCH lliHpOKHH MaK-

CHMYM, COOTBeTCTBYDWHH o6nacTH Mace H3BeCTHUX lliHpOKHX pe30HaHCOB 

* * K1(1270), K1(1400), K (1410), K2(1430). HeKOTOpue H3 3THX pe30HaH-

COB, B03MOXHO, o6pa3yDTCH B H3yqaeMUX npoueccax. npoaepKa pa3nHq-
* + - * - + 0 0 HUX cxeM pacna.na (K (892) TI, K (892) TI, Ksp) au.nenHeT CTPYKTypu 

B o6nacT~X 1300 ri 1400 M3B/c 2 . HanpHMep, Ha pHC.la nyHKTHpOM 
0 + - 2 0 + 2 noKa3aH cneKTp Mace KSTI TI, r.ne 850 M3B/c ~ M(KSTI) < 950 M3B/c. 

Bu.nenHeTCH o6nacTb Mace K1 (1270)-pe3oHaHca. 

KpoMe lliHpOKoro MaKCHMyMa, B o6nacTH 1600+1680 M3B/c 2 cneKT-
0 + -pa Mace Ksrr rr (pHc.la) Ha6nD,naeTCH Y3KaH CTPYKTypa. Cpe.nHee 3KC-

nepHMeHTaRbHOe pa3perneHHe 3;;eKTHBHUX Mace B 3TOfi o6naCTH paBHO 

13,9±0,3 M3B/c 2 . C,nenaHa oueHKa aepoHTHOCTH cnyqafiHUX ;nyKTyaUHH 

B HHTepaanax 1600+1680 M3B/c 2 H 1520+1600 M3B/c 2 . C yq~TOM CTaTHC

THqecKHX OWH60K OTKROHeHHe KOnHqecTBa KOM6HHaUHH B o6nacTH nHKa 

1600+1680 M3B/c 2 OT cpe,nHero B3BerneHHoro KOnHqecTBa KOM6HHa

UHH, auqHcneHHOro no coce,nHHM CHMMeTpHqHUM 6oKOBUM HHTepaanaM a 

80 M3B/c 2 , xapaKTepH3yeTCH aenHqHHOH x 2 (1)=12,17, ypoaHeM .UOCT0-
-4 aepHOCTH CL=5,8·10 . BepOHTHOCTb TaKoro cnyqafiHoro CTaTHCTHqecKO-

ro au6p~ca [8) Ha HHTepaane 240 M3B/c 2 PzCL·3~2-10-3 . OT

KROHeHHe KOnHqecTBa KOM6HHaUHH B o6nacTH npoaana 1520+1600 M3B/c 2 

OT cpe,nHero B3BerneHHoro KonHqecTaa KOM6HHauHfi, auqHcneHHoro no co

ce.nHHM CHMMeTpHqHUM 60KOBUM HHTepaanaM B 80 M3B/c 2 • xapaKTepH3yeT-
2 -4 -3 CH 3HaqeHHHMH X (1)=13,55, CL=2,3·10 , Pzl•lO . 

CTaTHCTHqecKaH 3HaqHMOCTb CTpyKTypu - 4,6 CTaH.napTHUX OTKRO

HeHHH Ha,n ¢0HOM H3 coce,nHHX CHMMeTpHqHUX 60KOBUX HHTepaanoa Toro 

xe pa3Mepa. OTHOllieHHe CHrHan/;oH paBHO 0,27. KoM6HHaTOpHUfi ¢OH 
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'' 

(OTHOllieHHe KORH4eCTBa KOM6HHaUHH K 4Hcny co6UTHH) B o6nacTH CTpyK

Typu paeeH 1,12, cpenHHH Bee KOM6HHaUHH c K0➔rr+rr- paBeH 1,10. s 
YKa3aHHH Ha KacKanHUH pacnan cTpyKTypu (euneneHHUX no Macce 

npoMexyT04HUX COCTOHHHA B rrrr,Krr-CHCTeMaX) He HaAneHO. 
* + CTpyKTypa ycTOH4HBa npH npoeepKe OTpaxeHHH K (892)--pe3o-

HaHCOB. 
0 + -W3y4eHHe [5] cHcTeMu K
6

rr rr noKa3ano, 4TO pacnpeneneHHH no 

3ctxfleKTHBHUM MaccaM nnH ecex npyrHX B03MOEHUX rHnOTe3 0 3apHEeHHUX 

4acTHuax 3TOH Tp~X4aCTH4HOA CHCTeMU C Y4~TOM oueHKH HOHH3aUHH Ha 
+ -TpeKax (c 3aMeHOA Mace nHOHOB B pac4~TaX MaccaMH 4aCTHU K-, p, p) 

He HMeDT CTaTHCTH4eCKH 3Ha4HMUX oco6eHHOCTeA H npHBOnHT K HC4e3HO

BeHHD nHKa, a He Kera cneHry. 

AHanorH4HO 6unH nocTpOeHU cneKTpU Mace B03MOEHUX KOHKypeHTHUX 

rHnOTe3 0 Tp~xqacTH4HOM KOHe4HOM COCTOHHHH C K~-Me30HOM TORbKO nnH 

co6UTHA H3 o6naCTH nHKa. Bee cneKTpu lliHpOKHe. AnnpOKCHMaUHH cneKT-

poB rnanKHMH tYHKUHHMH (npoeepKa Ha "rnanKOCTb") He BUHBRHeT BHyT

pH HHX CTaTHCTH4eCKH 3Ha4HMUX oco6eHHOCTeA. 

HeMaTH4eCKHX OTpaxeHHA KaKHX-nH6o npyrHX 

HHe CTPYKTypu. 

He HaAneHO BRHHHHH KH-

pe3oHaHCOB Ha npoHBne-

Ha 3TOM xe MaTepHane B 4eTup~xny4eBUX co6UTHHX C 3aperHCTpH
o poBaHHUM Ks-M830HOM npoeeneH noHCK paccMOTpeHHOH CTPYKTypu B npy-

2 
rHX Kmrr-CHCTeMax. B o6naCTH 1600+1640 M3B/c cneKTpOB 3ctxfleKTHBHUX 

+ + - - - - + + 0 + + - -Mace K rr rr rr ; K rr rr rr ; Ksrr rr rr rr -CHCTeM npOHBmleTCH Y3KHA' BU6-

poc. CyMMapHUH cneKTp Mace 3THX CHCTeM noKa3aH Ha pHC.16. CpenHee 

B3BellieHHOe SKCnepHMeHTanbHOe pa3perneHHe 3ctxfleKTHBHUX Mace B o6naCTH 

OTMe4eHHOA CTPYKTypu paBHO 10,3±0,3 M3B/c
2

. OTKROHeHHe KORH4eCTBa 

KOM6HHaUHA B HHTepeane 1600+1640 M3B/c
2 

OT cpenHero B3BerneHHO

ro KORH4eCTBa KOM6HHaUHH, BU4HCReHHOro no cocenHHM CHMMeTpH4HUM 

60KOBUM HHTepeanaM B 40 M3B/c 2 , xapaKTepH3yeTCH 3Ha4eHHHMH 
2 -4 -3 

X (1)=11,8, CL=6,0·10 , P~2·10 . 

npoeepKa noKa3ana, 4TO pa3RH4Hue cxeMu pacnana Ha6nDna_eMoA 

Y3KOA CTPYKTypu npoHBRHDTCH B pa3HUX co6UTHHX. TT03TOMY HeT B3aHM

Horo BRHHHHH Ha 3Ha4HMOCTb CTpyKTypu B oTnenbHUX cneKTpax Mace. 
0 + -HanpHMep, HCKRD4eHHe H3 cneKTpa Mace K rr rr co6uTHA, eowenrnHx B 

2 s 
HHTepean 1600+1640 M3B/c cneKTpa Ha pHc.16, He CHHEaeT 3Ha4HMOCTH 

CTPYKTypu B HHTepeane 1600+1680 M3B/c
2 

cneKTpa Ha pHc.1a. 

npoeeneH noHCK 3TOH CTPYKTypu B 4eTUp~xny4eBUX co6UTHHX C 3a-
2 

perHCTpHpOBaHHUM A-rHnepoHOM. Bu6poc B o6naCTH 1600+1680 M3B/c 
+ + - + - -npoHBRHeTCH B cneKTpax Mace CHCTeM K rr rr ,K rr rr. CyMMapHUH cneKTP 

3THX CHCTeM noKa3aH cnnolliHOH RHHHeA Ha pHC.1B. CpenHee B3BellieHHOe 

4 

",i 

ll ,: 

.J I r 

3KcnepHMeHTanhHOe pa3perneHHe 3tteKTHBHUX Mace B o6nacTH CTPYKTypu 

paBHO 15,7±0,5 M3B/c
2

. OTKROHeHHe KORH4eCTBa KOM6HHaUHH B HHTepea

ne CTpyKTypu OT cpenHero B3BerneHHOro KORH4eCTBa KOM6HHaUHA, BU4HC

neHHOro no cocenHHM CHMMeTpH4HUM 60KOBUM HHTepeanaM B 80 M3B/c 2 , 

xapaKTepH3yeTCH 3Ha4eHHHMH - x2 (1) =13, 4, CL= 2, 5· 10-4 , ~1-10-3 . 

YKa3aHHUe cxeMU pacnana Ha6nDnaeMOH CTPYKTypu npOHBRHDTCH B pa3HUX 

co6UTHHX. nyHKTHpOM Ha pHC.1B noKa3aH cneKTp Mace 3K30TH4eCKOH CH-
+ - -cTeMu K rr rr. 

Y3KaH Me30HHaH CTPYKTypa B o6naCTH Maccu 1,63' r3B/c 2 npOHBnH

eTCH C pa3HOH CTeneHbD nocTOBepHOCTH B rneCTH cneKTpax 3ctxfleKTHBHUX 

Mace Kmrr-CHCTeM (m~2). Ka4eCTBeHHO OTMe4eH0,4TO C yMeHbllieHHeM 3KC

nepHMeHTanbHUX pa3perneHHH 3-4XP~KTHBHUX Mace CHCTeM B o6naCTH CTpyK

Typu 3KcnepHMeHTaRbHaH lliHpHHa CTPYKTypu yMeHblliaeTCH [4,5]. 

3. CyMMapHuA cneKTp 3tteKTHBHUX Mace rnecTH Kmrr-cHcTeM, B KO

Topux npOHBRHeTCH CTPYKTypa, npencTaeneH Ha pHc.2a. OTKROHeHHe KO

RH4eCTBa KOM6HHaUHH B o6nacTH CTPYKTypu 1600+1680 M3B/c 2 OT cpen

Hero B3BerneHHoro KORH4eCTBa KOM6HHaUHA, BU4HCReHHoro no cocenHHM 

CHMMeTpH4HUM 60KOBUM HHTepeanaM B 80 M3B/c 2 , xapaKTepH3yeTCH 3Ha-

4eHHHMH x
2

(1)=31,1, CL=1,8·10-8 , P~5·10-8 . AHanorH4HO, OTKROHeHHe 

B o6nacTH npoeana 1520+1600 M3B/c 2 xapaKTepH3yeTcH 3Ha4eHHHMH · 
2 -6 -6 X (1)=22,4, CL=1,9·10 , P~6·10 • 

MeTonoM HaHMeHhlliHX KeanpaToB c rnaroM 20 M3B/c 2 npoeeneHa an

npoKcHMaUHH yqacTKa cneKTpa Mace Ha HHTepeane 15~0+1760 M3B/c 2 

tYHKUHeH BHna 

BG(M)=C(O)+C(1)·M+C(2)•M2 , (3) 

rne M - 3tteK'THBHaH Macca, 

MaUHH 6e3 HCKRD4eHHH IlHKa 

CL=l,5·10-4 AnnpoKCHMaUHH 

C(i) - non6HpaeMue napaMeTpu. AnnpoKcH
, 2 

xapaKTepH3yeTCH 3Ha4eHHHMH; X (9)=32,7, 

c HCKRD4eHHeM nHKa npHB~nHT K x 2 (5)= 

6,7, CL=0,24. B 3TOM cny4ae, B npennonoxeHHH HyneeoA rHnoTe3u [8] 

KORH4eCTBO CTaHnapTHUX OTKROHeHHH B nHKe Han toHOM H3 cocenHHX 

CHMMeTpH4HUX 60KOBUX HHTepeanoB Toro Ee pa3Mepa paBHO 8,0. 

AnnpOKCHMaUHH npHMOH RHHHeA BMeCTO tYHKUHH (3) 6e3 HCKRD4eHHH 

nHKa na~T x
2

(10)=44,5, CL=5,2·10-
6 

AnnpoKCHMaUHH c HCKRD4eHHeM 

IlHKa (noKa3aHa Ha pHC.2a) npHBOnHT K x 2 (6)=6,8, CL=0,34. 

cnenaHa oueHKa napaMeTpoe cTpyKTypu. napaMeTpH3aUHH Ha y4acT

Ke cneKTpa 1520+1760 M3B/c 2 npoeonHnacb 4epe3 20 M3B/c 2 MeTonoM 

HaHMeHhlliHX KBanpaTOB. Wcnonh30Banocb onHcaHHe toHa tYHKUHeA (3), 

CTPYKTYPH - tYHKUHeA BpeHTa-BHrHepa, npOHHTerpHpoBaHHOA BMecTe C 

tYHKUHeA pa3perneHHH [3+5]. CpenHee B3BerneHHoe pa3perneHHe no 3ctxfleK

THBHUM MaccaM nnH Kmrr-CHCTeM B o6naCTH nHKa (pHc.2a) - 14 M3B/c 2 . 
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no pe3ynbTaTaM napaMeTpH3aUHH oKa3anocb, qTo 3HaqeHHe 3KcnepHMeH

TanbH08 OWH6KH WHpHHH CTPYKTypu 6onbwe, qeM 3HaqeHHe caM08 WHpHHH. 

nonyqeHHHe napaMeTpu paBHH: M= 1627±4 

CeqeHHe o6pa30BaHHH K(l627)o±_CTpyKTypu 

c KQ., .11.-qa'cTHUaMH paBHO (j= 48±10 MK6, 

2 +14 2 
M3B/c , ·r= 12_12 M3B/c. 

B qeTup~xnyqeaux co6uTHHX 

S· 
oueHKa napuHaRbHHX BKnanoB B cyMMapHyD CTPYKTYPY H3 OTnenbHHX 

cneKTpOB Mace npHBOnHT K cnenyDmHM pe3ynbTaTaM : 

0 + - + + - - - - + + Ksrr rr. - 0,42±0,10, K rr rr rr - 0,11±0,04, K rr rr rr - 0,07±0,04, 

0 + + - - + + - + - -Ksrr rr rr rr - 0,03±0,02, K rr rr - 0,20±0,07, K rr rr - 0,17±0,05. 

4. cnenaHa oueHKa o6nacTH rr-p-a3aHMone8cTBH8, a KOTopo8 06pa-

3yeTCH CTPYKTypa. nnH 3TOro cneKTP Mace Kmrr-CHCTeM CTpOHRCH BOT-
. * - * nenbHHX HHTepaanax nepeMeHHo8 XF=2pL/vS, rne pL - npononbHH8 HM-

nynbc Kmrr-CHCTeMH B c.u M rr-p-B3aHMone8CTBHH, vs - nonHaH 3HeprHH 

rr-p-B3aHMone8CTBHH. nonyqeHo yKa3aHHe Ha TO, qTo CTpyKTypa 06pa3y

eTCH a o6nacTH, 6nH3K08 K ueHTpanbHo8. AHanorHqHaH otieHKa o6nacTH 

nonepeqHUX HMilYRbCOB Kmrr-CHCTeM, npH KOTOpux o6pa3yeTCH CTPYKTypa, 

TaK~e yKa3UBaeT Ha He¢parMeHTaUHOHHH8 xapaKTep o6pa3oBaHHH CTpyK

Typu K(l627). nonyqeHHHe [4,5) orpaHHqeHHH Ha OT6op KOM6HHaUH8 

-0,40sXF(Kmrr)<0,54, 

PT(Kmrr)~l50 M3B/c 

BBeneHH B cneKTP Mace, IlOKa3aHHH8 Ha pHc.2a. 

(4) 

CyMMapHH8 cneKTp 3¢¢eKTHBHHX M_acc c orpaHHqeHHHM~ ( 4) npencTa

BneH Ha pHc.26. OTKROHeHHe KOnHqecTBa KOM6HHaUH8 B o6nacTH CTpyK

. Typu 1600+1680 M3B/c 2 OT cpenHero B3BeWeHHOro KOnHqeCTBa KOM6HHa

UH8, auqHcneHHoro no cocenHHM CHMMeTpHqHUM 60KOBHM HHTepaanaM B 

80 M3B/c 2 , ·xapaKTepH3yeTCH 3HaqeHHHMH x2 (1)=39,9, CL=l,5·10-
10

, 
-10 2 P~5-10 . AHanorHqHO,OTKROHeHHe B o6nacTH npoaana 1520+1600M3B/c 

xapaKTepH3yeTCH 3HaqeHHHMH x 2 (1)=27,9, CL=9,7·10-8 , P~3·10-
7

. 

AnnpOKCHMaUHH c waroM 20 M3B/c 2 Ha yqacTKe cneKTpa 1520+ 

1760 M3B/c 2 ¢YHKUHe8 (3) 6e3 HCKnDqeHHH nHKa xapaKTepH3yeTCH 3Ha

qeHHHMH x 2 (9)=46,5; CL=l,O·l0-6 . AnnpoKCHMaUHH c HCKnDqeHHeM nH

Ka npHBOnHT K x 2 (5)=7,4.4, CL=0,19. B 3TOM cnyqae KOnHqeCTBO CTaH

napTHHX OTKnoHeHH8 B IlHKe Han ¢0HOM H3 cocenHHX CHMMeTpHqHux 60KO

BHX HHTepaanoB Toro ~e pa3Mepa paBHo 10,6. 

AnnpOKCHMaUHH npHM08 nHHHe8 BMeCTO ¢YHKUHH (3) 6e3 HCKnDqeHHH 

IlHKa na~T x 2 (10)=56,6, CL=7,3·10-8 . AnnpoKCHMaUHH c HCKnDqeHHeM 

nHKa (noKa3aHa Ha pHc.26) npHBOnHT K x 2 (6)=8,8, CL=0,19. 

5. Ha6nDnaeMaH CTPYKTypa coxpaHHeT 3HaqHMOCTb npH npoaepKe 
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PHC.l. PacnpeneneHHH B3B~WeHHNX KOM6HHaUH8 no 3cfXPeKTHBHNM MaccaM 

Kmrr-CHCTeM: a) K
0

rr+rr- B npoueccax C 3aperHCTpHpOBaHHNM K0 -Me30HOM, 

nyHKTHP - K0rr+rr-
6

nnH KOM6HHaUH8 c 850 M3B/c 2 sM(K 0rr+)s 9;0 M3B/c 2 ; . + + __ s __ + + 0 + + _ _ s 
6) K rr rr rr +K rr rr rr +Ksrr rr rr rr B npoueccax c 3aperHcTpHpoaaHHHM 

0 + + - + - -
Ks; B) K rr ~ ~K_rr rr B npoueccax c 3aperHcTpHpoaaHHNM .11.-rHnepoHoM, 

nyHKTHp - K rr rr 
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PHC.2. CyMMapHNe pacnpeneneHHH B3BeWeHHNX KOM6HHaUH8 no 3¢¢eKTHB

HHM MaccaM Kmrr-CHCTeM: a) 6e3 orpaHHqeHH8, 6) c orpaHHqeHHHMH (4). 

noKa3aHa annpoKCHMaUHH npHM08 RHHHe8 C waroM 20 M3B/c 2 yqacTKa 

cneKTpa 1520+1760 M3B/c 2 c HCKnDqeHHeM nHKa 

7. 
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1: 

* + + OTpaxeHHH K (892)-, L(l385)--pe30HaHCOB. He HaRneHO BRHHHHH KHHe-

MaTHqecKHX OTpaxeHHH KaKHX-nH60 npyrHX pe30HaHCOB Ha npoHBReHHe 

CTPYKTypu B cneKTpe Mace Kmrr-CHCTeM [4,5). 

BnHHHHe HHTep~epeHUHH ycTaHoaneHHUX illHpOKHX pe30HaHCOB [7] Ha 

npOHBneHHe Y3KOH CTpyKTypu ManoaepOHTHO:TaK KaK: a) CTPYKTypa npo

HBRHeTCH B pa3nHqHUX cneKTpax Mace (pHC.1) no pa3HUe CTOpOHU OT 

illHPOKOro MaKCHMyMa ~a30Boro o6~~Ma, 6) 3KcnepHMeHTanbHUH MaTepHan 

BKnDqaeT B ce6H TPH 3KCn03HUHH o6nyqeHHH KaMepu rr--Me30HaMH C pa3-

6pocoM HOMHHanbHUX 3HaqeHHH HMnynbca nyqKa 450 M3B/c. 

nonyqeHHUe pe3ynbTaTU naDT OCHOBaHHH nnH npennonoxeHHH O TOM, 

qTo Ha6nDnaeMaH B rr-p-B3aHMone8CTBHHX npH 16 f3B/c CTpyKTypa HBRH

eTCH yKa3aHHeM Ha cymecTBOBaHHe CTpaHHOro Me30Ha C Manon illHpHHOH. 

nonyqeHHoe no pe3ynbTaTaM napaMeTpH3aUHH B cyMMapHOM cneKTpe 3Ha

qeHHe illHpHHU MeHbille e~ 3KcnepHMeHTanbHOH OWH6KH. KaqecTBeHHO OTMe

qeHO, qTo C yMeHbilleHHeM 3KcnepHMeHTanbHUX pa3peweHH8 3<Ml_eKTHBHUX 

Mace CHCTeM B o6nacTH CTpyKTypu 3KcnepHMeHTanbHaH illHpHHa CTPYKTypu 

yMeHbillaeTCH. 

A,HOMaRbHO Y3KaH illHpHHa K(l627), B03MOXHOe npOHBneHHe CTPYKTy
+ - -pu B 3K30THqecKOH CHCTeMe K rr rr ( pHC. 1B, nyHKTHp) yKa3UB.aDT Ha 

Heo6uqHOCTb Me30HHoro pe30HaHCHOro COCTOHHHH. 3K30THqecKaH CHCTeMa 
+ - - -K rr rr H3yqanacb paHee Brr p-B3aHMone8CTBHHX npH 19 f3B/c B 3KCne-

pHMeHTe Ha OMEGA-cneKTpoMeTpe [9]. B o6nacTH 1,6~1,7 f3B/c 2 npen

CTaaneHHUX B [9) cneKTpOB 3~~eKTHBHUX Mace TaKXe Ha6nDnaeTCH 

HeonHoponHOCTb. 

IlPO~ECC~ C OBPA30BAHHEM K(l627) 

nnH BUHCHeHHH aonpoCOB, CBH3aHHUX C cymecTBOBaHHeM K(l627), 

aHanH3 npoueccoa c o6pa3oBaHHeM cTpyKTypu 6un npononxeH. 

1. AHaRH3HpoaanHCb npoueccu co CTaTHCTHqecKH HaH6onee 3HaqHMOH 
0 + -cxeMoH pacnana K(l627) ➔K 5rr rr, cocTaanHDmeA 42% cyMMapHoro 3~~eK-

Ta. npoueccu (1) c o6pa30BaHHeM CHCTeMU K0rr+rr- MOXHO 3anHcaTb KaK s 
- 0 + - + - 0 rr
1

p 1 ➔ (K
5

rr
1

rr
1

)h
2

h 2X, (5) 

+ rne rr1 , rr
1 

KOM6HHaUHD 

- 3apHXeHHUe qaCTHUU, axonHmHe B nD6yD paCCMaTpHBaeMyD 
0 + - + -K rr rr , B npennonoxeHHH rr -; rr -Me30HOB ( c yq~TOM oueHKH 
s + -

HOHH3aUHH Ha TpeKax), h2, h2 - 3apHXeHHUe qacTHUU, conpoaoxnaDmHe 

o6pa30BaHHe CHCTeMU (paccMaTpHBaeMOH KOM6HHaUHH), x
0 

- yneTeBWHe 

He3aperHCTpHpOBaHHUe HeHTpanbHUe qaCTHUU (HX MHOXeCTBeHHOCTb ~1). 

B qeTup~xnyqeaoM co6UTHH C Ko MaKCHManbHO B03MOXHU qeTHpe KOM6HHa-
o + - s 

UHH Ksrrlrrl' HO BO MHOrHX co6UTHHX HX MeHbille H3-3a HeCOOTBeTCTBHH 

8 

\ 
t 
l, ,, 

~ 

HOHH3aUHH Ha TpeKax 3apHxeHHUX qaCTHU 3anaaaeMUM rHnoTe3aM HRH He
nocTaTKa ToqHOCTH H3MepeHHH KOpOTKHX TpeKOB (CM. BUille). 

+ -BUHCHHRCH copT 3apHXeHHUX qacTHU 1½·~· conpoaoxnaDmHx o6pa-
o + -30BaHHe CTPYKTypu K{l627) ➔Ksrrlrrl B npoueccax (5). 

H3 cneKTpa Mace, noKa3aHHOro Ha pHC.la 
0 + - + 

cnnOillHOH RHHHe8, HC

HneHTH~HUHpOBaHHOH no KnDqanHCb KOM6H:aUHH !srrlrrl c qacTHUeH h2' 

HOHH3aUHH KaK rr HRH K. B 3TOM cnyqae 3HaqHMOCTb nHKa B HHTepaane 

1600+1680 M3B/c
2 

yMeHbillaeTCH Ha 25%. TTpH HCKnDqeHHH H3 cneKTpa KO-
O + - + 

M6HHaUHH Ksrrlrrl c qacTHUe8 h2' HneHTH~HUHPOBaHHOH no HOHH3aUHH KaK 

npOTOH, 3HaqHMOCTb CTPYKTypu He MeHHeTCH [5). no-BHnHMOMY, H3yqae

MaH CTPYKTypa 06pa3yeTCH B npoueccax c nepe3apHnK08 HYKROHa. Qqe

BHnHo, qTo OCTanbHUe 5 cxeM pacnana K{l627) npOHBRHDTCH B npouec

cax C nepe3apHnKo8 HYKROHa (CM. BUille). TT03TOMy B03MOXHOe BRHHHHe 

nH~paKUHOHHOro ~OHa Ha npOHBneHHe CTpyKTypu B cneKrpax Mace Kmrr-
CHCTeM ManoaepoHTHO. 

H3 cneKTpa Mace, noKa3aHHoro Ha PHC.la cnnowHo8 RHHHe8, HC

KnDqanHCb KOM6HHaUHH K~rr1rr~ C qacTHUeH h;, HneHTH~HUHPOBaHHOH no 

HOHH3aUHH KaK rr--Me30H. B 3TOM cnyqae 3HaqHMOCTb nHKa yMeHbillaeTCH 

Ha 38%. HeT npOTHBopeqHH TOMy, qTo CTpyKTypa 06pa3yeTCH B conpoao
xneHHH rr -Me3oHa. 

0 + -Ha pHc.3 noKa3aH cneKTp Mace K
5

rr rr -cHcTeMu B npennonoxeHHH 

Toro, qTo B npoueccax (5) conpoaoxnaDmaH o6pa3oBaHHe KoM6HHaUHH 
0 + - ' - -

Ksrrlrrl OTpHUaTenbHaH qacTHUa h2 HBnHeTCH rr -Me30HOM (C yq~TOM oue-

HKH HOHH3aUHH Ha TpeKax). 3HaqHMOCTb CTPYKTypu He H3MeHHnacb. npo-
' 0 + -

ueccu C o6pa3oBaHHeM K{l627) ➔Ksrr rr MOXHO 3anHCaTb KaK 

+ - 0 rr1 p 1 ➔ K{l627)h2rr2X, (6) 

0 + -
K{l627) ➔Ksrrlrrl' 

+ + + 
rne h2 - K HRH rr -Me30H. 

2. PesynbTaTU MHoroqHcneHHUX pa6oT no H3yqeHHD HHKRD3HBHUX H 

3KCKRD3HBHUX npoueccoa anpoHHUX B3aHMoneHCTBHH CBHneTeRbCTBYDT 0 

TOM, qro CTanKHBaDmHeCH qacTHUU HMeDT TeHneHUHD K coxpaHeHHD CBO

ero 3apHna, HanpaaneHHH nBHXeHHH H nepaoHaqanbH08 3HeprHH (cM. ,Ha

npHMep, 063op n Po MoppHcoHa [10)). c ~eHoMeHonorHqecKo8 ToqKH 

3peHHH 3~KT nHnHpOBaHHH, ~parMeHTaUHOHHOro o6pa30BaHHH BTOpHqHUX 

qaCTHU, ToxnecTBeHHUX CTanKHBaDWHMCH, HHTepnpeTHpyeTCH KaK cnencT

BHe Mano8 HeynpyrocTH anpoHHUX B3aHMone8cTBH8 c ManuMH nepenaaae

MUMH 3THM qacTHUaM qeTup~XHMnynbCaMH. COOTBeTCTBeHHO, B3aHMone8cT

BHH C o6pa3oBaHHeM qacTHU, ToxnecTBeHHUX CTanKHBaDWHMCH, B UeHT

panbHOH o6nacTH 6onee HeynpyrH. 

B [6] noKa3aHo, qTo B H3yqaeMux qeTup~xnyqeaux co6UTHHX c 06-

e 
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PHc.3. PacnpeneneHHe B3BerneHHUX KOM6HHaUHH no 3¢¢eKTHBHUM MaceaM 

Korr+rr--eHeTeMu B npennonoxeHHH Toro, qTo s npoueeeax (5) eonpoBox-
s O + - -

naDmaH o6pa30BaHHe KOM6HHaUHH Ksrrlrrl OTpHuaTenbHaH qaeTHUa h2 HB-

nHeTeH rr--Me30HOM. rroxa3aHa annpoKeHMaUHH npHMOH flHHHeH e rnaroM 

20 M3B/c 2 yqaeTKa eneKTpa 1520+1760 M3B/e
2 

e HeKnDqeHHeM nHKa 

?:::rm7 
100 

o--i 
.... 

O' ..w ,..,_ I -10 Q I 

-1 0 1 -1 0 

Xdn2) 

PHc.4. a). PaenpeneneHHH rr2 -Me30HOB, eonpoBoxnaDWHX o6pa3oBaHHe Ko-
o + -M6HHaUHH K
5

rr
1

rr
1

, no BenHqHHe XF. cnnornHaH nHHHH - ~aenpeneneHHe 

nnH KOM6HHaUHH H3 o6naeTH eTpyKTypu 1,60+1,68 f38/e . ITyHKTHP -

epenHee B3BerneHHoe paenpeneneHHe nnH KoM6HHaUH8 H3 HHTepBanoB 

1,52+1,60 f3B/c 2 ,l,68+1,76 f38/e 2 . 6). Pa3HOeTb 3THX pacnpeneneHHH 

10 

pa3oBaHHeM K0-Me3oHa (KaK H B npyrHx npoueeeax anpoHHUX B3aHMO-s 
ne8eTBHH, B TOM ~Hcne H B rr-p-B3aHMone8eTBHHX npH 16 f38/e 6e3 o6-

pa3oBaHHH eTpaHHUX qaeTHU [10]) npoHBnHeTeH 3Cfl¢eKT nHnHpOBaHHH, 

¢parMeHTaUHOHHOro o6pa3oBaHHH BTOpHqHUX qacTHU, TOXneeTBeHHUX Ha

neTaDWHM. ITOKa3aHO, qTo BTOpHqHu8 rr--Me30H - qaeTHUY, ToxnecTBeH

HYD HaneTaDme8, MOXHO Henonb30BaTb KaK HHnHKaTop cTeneHH Heynpyro

eTH rr-p-B3aHMone8eTBHH. 

Ha pHe.4a cnnornHo8 nHHHe8 npeneTaBneHo pacnpeneneHHe rr
2
-Me3o-

- 0 + -HOB no Ben~qHHe XF(rr2) nnH KOM6HHaUHH Ksrrlrrl H3 HHTepBana 1600+ 

1680 M3B/e B eneKTpe Mace Ha pHe.3, nyHKTHpoM - epenHee B3BerneH

Hoe paenpeneneHHe rr; no XF(rr;) H3 eoeenHHx eHMMeTpHqHux 6oKoBux 

HHTepBanoB no 80 M38/e 2 . Ha pHc.46 noKa3aHa pa3HoeTb 3THX paenpe

neneHH8. ConpoBoxnaDWH8 o6pa3oBaHHe K(l627) rr;-Me30H (qaeTHUa, To

xnecTBeHHaH HaneTaDmeA) .B oeHOBHOM HanpaBneH B nonye¢epy MHllieHH B 

Cu M rr-p-B3aHMone8eTBHH H 06pa3yeTeH B o6naeTH -o,2~xFcrr;)<O. 
. 0 + - + rrono6Hue oco6eHHOeTH nnH K

5
,rr1 ,rr1 ,h2 -qaeTHU, oTnHqaDmHe eo-

6uTHH H3 o6nacTH eTpyKTypu, OTeyTeTBYDT. AHanH3, orpaHHqeHHU8 He

B03MOXHOeTbD BuneneHHH oTnenbHUX He8TpanbHUX yneTeBWHX qaeTHU H3 

eHeTeMU x 0 • noKa3UBaeT, qTo H3yqaeMaH CTPYKTypa He HBnHeTeH npo

nyKTOM paenana KaKoro-nH60 pe3oHaHea, B qaeTHOeTH, B eHeTeMe 
0 + - -Ksrrlrrlrr2. He Ha8neHO yKa3aHHH Ha eOBMeeTHOe poxneHHe K(l627) e 

npyrHMH B03MOXHUMH pe30HaHeaMH, B qaeTHOeTH, e pe30HaHeaMH, npony

KTOM paenana KOTopux HBnHeTeH rr;-Me30H. Ha6nDnaeMaH oeo6eHHOeTb 

rr;-Me3oHa - qaeTHUU, ToxneeTBeHHo8 HaneTaDmeA H conpoBoxnaDme8
1
06-

pa3oBaHHe eTpyKTypu, no-BHnHMOMY, yKa3UBaeT Ha OTHOeHTenbHO 6onb

rnyD HeynpyroeTb npoueceoB c o6pa3oBaHHeM K(l627). 

Ha pHe.5 noKa3aHO paenpeneneHHe K03¢¢HUHeHTa acHMMeTpHH A= 
0 + -

=(B-F)/(B+F) no HHTepBanaM eneKTpa 3¢¢eKTHBHUX Mace Ksrrlrrl' rne F -

KOnHqeeTBO B3BerneHHUX KOM6HHaUH8 e rr;-Me30HOM, HanpaeneHHUM B no

nye¢epy nepBHqHoro rr~-Me3oHa (BC U-M rr-p-B3aHMone8eTBH8), B - B 

nonyc¢epy MHrneHH. 3HaqeHHe AB o6naeTH K(l627) BunenHeTeH H3 o6we

ro pacnpeneneHHH. AnnpoKeHMaUHH MeTonoM HaHMeHblliHX KBanpaTOB pae

npeneneHHH 6e3 o6naeTH eTpyKTypu (nyHKTHp Ha pHe.5) ¢YHKUHe8 (3) 

xapaKTepH3yeTeH 3HaqeHHHMH x 2 (5)=2,32, CL=0,81. AnnpoKCHMaUHH Bee

ro paenpeneneHHH, BKnDqaH o6naeTb eTpyKTypu, ~pHBOnHT K x 2 (6)= 

=17,65, CL=0,007. ITpH annpoKeHMaUHH paenpeneneHHH npHMOH nHHHe8 no

nyqaDTeH 6nH3KHe pe3ynbTaTU. C yq~TOM OlliH60K OTKnoHeHHe.BenHqHHU A 

B o6naeTH CTPYKTypu OT cpenHe8 B3BeweHH08 BenHqHHU A, euqHeneHH08 

no eoeenHHM CHMMeTpHqHuM 60KOBUM HHTepeanaM Toro xe pa3Mepa, xapa-
2 -6 KTepH3yeTeH 3HaqeHHHMH X (1)=22,3, CL=2,1·10 . BepoHTHOeTb eny-

11 
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PHC.5. PacnpeneneHHe K03~HUHeHTa acHMMeTpHH A=(B-F)/(B+F) no HH-
0 + -TepBanaM cneKTpa Mace K
5

rr
1

rr
1

-cHcTeMu. noKa3aH cnoco6 pa3neneHHH 

KOM6HHaUH8 no rpynnaM F H B B 3aBHCHMOCTH OT HanpaBneHHH rr;-Me3o

Ha, conpoBo~naDmero o6pa3oBaHHe cHcTeMu, B c.U.M. rr-p-s3aHMone8cT

BH8. ITyHKTHp - pe3ynbTaTH annpoKCHMaUHH pacnpeneneHHH 6e3 HHTepBa

na 1,60+1,68 f3B/c 2 ~YHKUHe8 (3). IToKa3aH ~parMeHT pacnpeneneHHH 

nnH o6nacTH CTPYKTYPH H cocenHHX CHMMeTpHqHHX 60KOBUX HHTepBanoB 

Toro ~e pa3Mepa 

N 
V 

--"' "' '-... 
0 

o· 

15 0 
a 

i,o f,5 2,0 2, 5 

M(K:rr•,o r,s/c2 

PHC.6. PacnpeneneHHH B3BellieHHUX KOM6HHaUH8 no 3~~eKTHBHUM MaccaM 
0 + -K
5

rr rr -cHcTeMU B npennonoxeHHH Toro, qTo B npoueccax (5) conpoBo~-
o + - -naDmaH o6pa30BaHHe KOM6HHaUHH Ksrrlrrl OTpHUaTenbHaH qacTHUa h2 HB-

nHeTCH rr--Me30HOM: a) c orpaHHqeHHeM (9), 6) c orpaHHqeHHeM (10). 

IToKa3aHa annpOKCHMaUHH npHM08 nHHHe8 c rnaroM 20 M3B/c
2 

yqacTKa 

cneKTpa 1520+1760 M3B/c 2 c HCKnDqeHHeM nHKa. 

12 
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iJ 

qa8Ho8 CTaTHCTHqecK08 ~nyKTyaUHH napaMeTpa A B o6naCTH CTPYKTypu 

no cpaBHeHHD 

xe pa3Mepa 

C .cocenHHMH CHMMeTpHqHUMH 60KOBUMH HHTepBanaMH 

Pae6•10-6 . 

Toro 

KHHeMaTHqecKH 3HaqeHHe napaMeTpa A He CKOppenHpOBaHO C o6mHM 

KOnHqecTBOM KOM6HHaUH8 B o6nacTH CTPYKTypu. ITpOHBneHHe oco6eHHOC

TH, OTnHqaDme8 co6UTHH H3 HHTepBana CTPYKTypu, nononHHTenbHO yKa-

3UBaeT Ha cymecTBOBaHHe ~H3HqecKoro 3~eKTa B HHTepBane 1600+ 

1680, M3B/c
2

, B o6nacTH H3yqaeM08 CTPYKTypu. no-BHnHMOMY, K(l627) ➔ 
0 + -K
5

rr rr 06pa3yeTcH B npoueccax c 6onhrno8 HeynpyrocTbD. 

3. npoueccu (5),(6) 6e3 o6pa3oBaHHH H c o6pa3oBaHHeM K(l627) 

MOXHO 3anHCaTb COOTBeTCTBeHHO KaK 

rripI ➔ 

rripr ➔ 

0 + - - + (K
5

rr1rr1 )rr2B , 

- + K(l627)rr2B, 

(7) 

(8) 

rne 6apHOHHaH CHCTeMa B+ BKnDqaeT B ce6H nonOXHTenbHO 3apHxeHHYD 
+ 0 qacTHUY h2 H X - yneTeBlliHe He3aperHCTpHpOBaHHUe B KaMepe He8Tpa-

nhHUe qacTHUU. B. COCTaBe 6apHOHH08 CHCTeMU B+ nonxHa 6UTb onHa 

cTpaHHaH qacTHUa. B cneKTpax Mace B+, x0 (HenocTaDmHx Mace no OT~ 
0 + - - 0 + - + -HOllieHHD K CHCTeMaM ~srrlrrlrr2, Ksrrlrrlh2rr2) nnH KOM6HHaUH8 H3 o6naCTH 

CTPYKTypu HeT yKa3aHH8 Ha pe30HaHCHUe COCTOHHHH, BuneneHHUe no 

Macce. HeT yKa3aHH8 Ha KBa3HnByxqacTHqHoCTb npoueccoB (8). CneKTp 

Mace B+ nnH KOM6HHaUH8 H3 o6naCTH CTPYKTypu OXBaTUBaeT HHTepBan 

1600+3800 M3B/c 2 c nonOXHTenbHUMH 3HaqeHHHMH KBanpaTOB HenocTaDmHx 

Mace, qTo CBHneTenbCTByeT o nonycTHMOCTH npoueccoB (8). MHoxecT

BeHHOCTb qacTHU (ecnH cqHTaTb Ha6nDnaeMyD CTPYKTYPY 3a onHy qacTH

uy) B 3THX npoueccax ~ 4. npoueccu (8) c o6pa3oBaHHeM cTpyKTypu, 

nO-BHnHMOMY, OTnHqaDTCH OT npouecCOB (7) 6onbrne8 HeynpyroCTbD. 

ITOBUllieHHe HeynpyroCTH anpoHHUX CTOnKHOBeHHH conpoBoxnaeTCH 

noBUllieHHeM 3HaqeHH8 qeTup~xMepHUX HMnynhCOB, nepenasaeMUX OT CTan

KHBaDmHXCH qacTHU BTOpHqHUM, B qacTHOCTH, OT HaneTaDme8 - BTOpHq

H08 qacTHUe, ToxnecTBeHH08 e8. ne8CTBHTenbHO, 3HaqeHHH qeTup~xMep-
- -Haro HMnynbca, nepenaHHoro OT nepBHqHoro rrI-Me3oHa rr2 -Me3oHy, co-

o + -npoBoxnaDmeMy o6pa30BaHHe CHCTeMU Ksrrlrrl' nnH KOM6HHaUH0 H3 o6nac-

TH CTPYKTypu BUllie, qeM H3 cocenHHX CHMMeTpHqHUX 60KOBUX HHTepBanoB 

Toro xe pa3Mepa [6]. 

B naHH08 pa6oTe paccMaTpHBaDTCH o6uqHo Hcnonb3yeMue senHqHHU 
I . 

t =lt-tminl• rne t - KBanpaT qeTup~xMepHoro HMnynhca, nepenaHHoro 

OT CTanKHBaDmHXCH qacTHU BTOpHqHUM. H3yqeHHe pacnpeneneHHH 3~~eK-
o + - , - -

THBHUX Mace Ksrrlrrl B oTnenbHUX HHTepsanax senHqHHU t (rrI ➔rr2) n0Ka-

3ano, qTQ CTPYKTypa 06pa3yeTCH B o6naCTH 
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I - - 2 t (rr1➔rr 2 ) ~ 0,8 (f3B/c) . (9) 

0 + -BBeneHHe orpaHHqeHHH (9) Ha OT6op KOM6HHaUH8 B cneKTp Mace Ksrr rr 

(pHC.3) yMeHbWaeT ~OH B o6naCTH CTPYKTYPH Ha 37% (pHc.6a). KonHqe

CTBO CTaHnapTHHX OTKnOHeHH8 B IlHKe Han ~OHOM H3 cocenHHX CHMMeT

pHqHHX 6oKOBUX HHTepBanoB paBHO wecTH. 

Ha pHc.66 noKa3aH cneKTp Mace Korr+rr- c orpaHHqeHHeM 
s 

I - - 2 t (rr1➔rr 2 ) < 0,8 (f3B/c) . (10) 

CTpyKTypa B HHTepBane 1600+1680 M3B/c 2 He Ha6nIDnaeTCH. 
I - 0+- t - - t + 

Cpen~He 3HaqeHHH BenHqHH t c~ ➔Ksrrlrrl)' t (rrI ➔rr2), t (Pr ➔B) 

B (f3B/c) nnH KOM6HHaUH8 H3 o6nacTH CTPYKTYPH B cneKTpax Mace C 

orpaHHqeHHHMH (9) H (10) paBHU COOTBeTCTBeHHO 

3,14±0,23, 

3,62±0,42, 

3,19±0,15, 

0,34±0,02, 

3,22±0,24 

2,03±0,27 

npH orpaHH4eHHH (9); 

npH orpaHH49HHH (10). 

I - 0 + -
3HaqeHHH <t (rrI➔Ksrrlrrl)> B npenenax OWH60K Mano OTnH4aIDTCH. Qqe-

, - -
BHnHo 6onbwoe OTnHqY.e 3HaqeHH8 <t (rrI➔rr2)>, IlOCKOnhKY 3Ta BenH4HHa 

I + 
6una Hcnonh30BaHa nnH orpaHHqeHH8. 3Ha4eHHe <t. (p1➔B )> H3 cneKTpa 

C orpaHH4eHHeM (9) cymecTBeHHO BUille, 4eM 3Ha4eHHe 3T08 BenH4HHH H3 

cneKTpa c orpaHHqeHHeM (10).· npoueccu (8) c o6pa30BaHHeM CTPYKTYPH 

OTnHqaIDTCH OT npoueccoB (7) 6onee BHCOKHMH 3Ha4eHHHMH nepenaHHHX 
. 0 + -

49TUp~XHMnynhCOB. CTpyKTypa K(1627) ➔Ksrr rr 06pa3yeTCH B CTOnKHOBe-

HHHX C 6onbW08 HeynpyroCTbID. 

nnH HnnIDcTpaUHH xapaKTepa HeynpyrocTH npoueccoa ~7),(8) MO~Ho 

6uno HCITOnb30BaTb H K03~~HUHeHTH HeynpyroCTH (6). 
I 

4. BBeneHHe orpaHHqeHH8 no BenH4HHe t npHBOnHT K BH6opxe co-

6UTH8 c onpenen~HHo8 reoMeTpHe8 a neTeKTope. Ha pHc.7 cnnowHo8 nH

HHe8 noxa3aHo pacnpeneneHHe yrnoa oTxnoHeHHH HanpaaneHHH rr;-Me3o
o + -Ha, conpoao~naIDmero o6pa3oBaHHe K
5

rr
1

rr
1

-cHcTeMu, oT HanpaaneHHH 

nepBHqHoro rr~ B na6opaTOpH08 CHCTeMe nnH KOM6HHaUH8 H3 o6nacTH 
I - - 2 

CTPYKTypu npH t (rrI➔rr2) ~ 0,8 (f3B/c) DyHKTHpOM noKa3aHO aHano-
, - - 2 

rHqHoe pacnpeneneHHe npH t (rr1➔rr 2 ) < 0,8 (f3B/c) . BTopoe pacnpe-

neneHHe pe3KO orpaHHqeHo. noxo~He pacnpeneneHHH nonyqeHu nnH KOM-

6HHaUH8 H3 npyrHX HHTepaanoa cneKTpOB 3~~eKTHBHHX Mace, noKa3aHHHX 

Ha pHc.6a H 66. BaeneHHe orpaHHqeHHH (10) Bneq~T 3a co6o8 noTepID 

HH~OpMaUHH o npoueccax B CTOnKHOBeHHHX c 6onbW08 HeynpyrocTbID. 
0 + -CTpyKTypa K(l627) ➔Ksrr rr 06pa3yeTCH B npoueccax c 6onbWHMH 

nepenaHHHMH HMnynhcaMH npH 6onbWHX yrnax OTKnOHeHHH HanpaaneHHH 

qacTHUU, To~necTBeHHo8 HaneTaIDme8,conpoBo~naIDme8 o6pa3oBaHHe CTpy

KTypu, OT HanpaaneHHH nepBHqHoro rr--Me30Ha. YrnH OTKnOHeHHH BTOpH-
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PHC.7. PacnpeneneHHH yrnoB OTKnOHeHHH HanpaaneHHH rr;-Me30Ha, co-
. 0 + -

npoBoxnaIDmero o6pa3oBaHHe K
5

rr1rr1 -cHcTeMH, OT HanpaaneHHH nepeHqHo-

ro rr~ B na6opaTOpH08 CHCT~Me nnH KOM6HHaUH8 H3 o6nacTH CTPYKTYPH : 

cnnowHaH nHHHH - npH orpaHHqeHHH (9), nyHKTHp -. npH orpaHH4e

HHH (10) 

0 + - + 
4HHX qacTHU Ks,rrl,rrl,h2' 

BaHHeM CTPYKTypH, TaKxe 

3aperHcTpHpoBaHHHX B npoueccax c 06pa30-

HMeIDT 6onbWHe 3Ha4eHHH (no 2 pan). nnH 
H3yqeHHH 3THX npouecCOB 6onee yno6HH ycTaHOBKH C 4rr-reoMeTpHe8, B 

qacTHOCTH, IlY3HpbKOBHe Ka.Mepu. B 3neKTpOHHHX 3KCnepHMeHTax Ha cne

KTpOMeTpax C orpaHH49HHHM axcenTaHCOM perHCTpauHH BTOpH4HHX qacTHU 

B orpaHHqeHHOM nepenHeM KOHyce MOXeT npHBeCTH K qacTH4H08 noTepe 

npoueccoa c o6pa3oBaHHeM K(1627). 

5. npoBepxa noxa3ana, qTo npyrHe cxeMH pacnana H3yqaeM08 

CTPYKTYPH TaK~e npoHBnHIDTCH a npoueccax c 6onbWHMH nepenaHHHMH HM

nynbCaMH, B CTOnKHOB9HHHX C 6onhW08 HeynpyroCTbID. 

AHAflH3 PE3YflbTATOB 3KCDEPHMEHTOB no H3Y4EHHID 

PE30HAHCH~X COCTOHHHn B Krrrr-CHCTEMAX 

nnH B03MO~Horo BUHCHeHHH Bonpoca o cymeCTBOBaHHH K(l627)-Me-

30Ha H npHqHH, no KOTOpHM OH MOr OCTaTbCH He3aperHCTpHpoeaHHHM pa

Hee B npyrHx 3KCnepHM9HTaX, H3y4aBWHX pe30HaHCHHe COCTOHHHH CTpaH

HHX Me30HOB, npoaeneH aHanH3 pe3ynbTaTOB ony6nHKOBaHHHX pa6oT. 

1. B o6naCTH Mace 1600+1700 M3B/c 2 pe30HaHCHHX COCTOHHH8 

CTpaHHHX Me30HOB H3B9CTHH yKa3aHHH Ha cymecTBoBaHHe WHpOKHX pe3o

HaHCOB (7). B Ta6nHuax [7.1) 6uno yKa3aHHe Ha 803MO~Hoe cymeCTBO

BaHHe K*(1650)-Me30Ha Cr= 60+300 M3B/c 2 , I(Jp)=l/2(1-). BHnHMO, 

H3-3a 6onhworo pa36poca napaMeTpoe, nonyqeHHHX e pa3HHX 3KcnepH

MeHTax, H OTCYTCTBHH cymecTBeHHOro nonTBepxneHHH B oqepenHOM H3na

HHH Ta6nHU [7.2) yKa3aHHe Ha pe30HaHC K*(1650) 6Hno CHHTO. B [7.3) 
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BBeneHO yKa3aHHe Ha cymecTBOBaHHe K1(1650) c r= 150+250 M38/c 2 , 

I(Jp)=l/2(1+). Ho H 3necb 6onbWOA pa36poc pe3ynhTaTOB, nony4eHHUX 

B OTnenbHUX 3KcnepHMeHTax, H OTCYTCTBHe nocTaT04HO BUCOKOA 3Ha4H

MOCTH 3cp<f>eKTa. 

* 8 [7.3) C4HTaeTCH ycTaHOBneHHUM cymeCTBOBaHHe K (1680)-pe3o-
* 2 HaHca (paHee B [7.2) Ha3UBancH K (1790)) c <M>= 1714±20 M38/c , 

2 p - * <f>= 323±110 M38/C , I(J )=1/2(1 ). YKa3aHHH Ha WHpOKHA K (1680)-

* pe3oHaHC (KaK H Ha K (1650), K1(1650)) 6unH nony4eHU B KBa3Hneyx-

4aCTH4HUX peaKUHHX, auneneHHUX 

nepBH4Horo K-Me3oHa pe30HaHcy. 

no ManuM nepenaHHUM HMnynbcaM oT 

TTpH 3TOM 6onbweA 4aCTbD H3y4anHCb 

~parMeHTaUHOHHue npoueccu c orpaHH4eHHoA HeynpyrocTbD. 

CpenHHe 3Ha4eHHH K03~~HUHeHTa HeynpyrocTH noauwaDTCH C pocTOM 

MHOXeCTBeHHOCTH BTOpH4HUX 4aCTHU B npoueccax (CM., HanpHMep, [11)). 

8 rr-p-B3aHMOneACTBHHX npH 16 f38/c H3y4aflHCb qeTupexnyqeaue 
0 COOUTHH C 3aperHCTpHpoBaHHUMH Ks HRH A -qaCTHUaMH. AHOMaflbHO Y3KaH 

0 + -CTPYKTypa K(1627) HaHoonee 3~~eKTHBHO npoHBnHeTCH B Ksrr rr -CHCTe-

Me, B npoueccax C MHOXeCTBeHHOCTbD ~4 (ecnH C4HTaTh HaonDnaeMyD 

CTpyKTYPY B Tpex4aCTH4HOA CHCTeMe 3a onHy 4aCTHUy). npoueccu C o6-

pa3oBaHHeM K(1627) aunenHDTCH OOflbWHMH nepenaHHUMH HMnynbcaMH, 

60flbWOA HeynpyroCTbD. 

8 npyrHX 3KcnepHMeHTax_pe30HaHCHUe COCTOHHHH Krrrr-CHCTeM B oc

HOBHOM H3yqanHCb B KBa3HnByx4aCTH4HUX peaKUHHX. 8 cpenHeM 3TH npo

ueccu nonXHU xapaKTepH30BaTbCH MeHbWeA HeynpyrocTbD C OTHOCHTenbHO 

HeoonhWOA qaCTbD COOUTHA noauweHHOA HeynpyrocTH. EcnH K(1627) 06-

pa3yeTCH B 3THX COOUTHHX, ero npOHBfleHHe nonXHO OUTb cnaoUM Ha ~o

He nepH~epH4eCKHX npoueccoa. B cneKTpax Mace Krrrr-cHcTeM HJ oTnenb

HUX 3KCnepHMeHTOB, HanpHMep [12], MO~HO 3aMeTHTb HeOOflbWHe Y3KHe 

auopocu B oonacTH Maccu K(1627). 

2. no MaTepHanaM onyonHKOBaHHUX pa6oT B pa3RH4HUX 3KcnepHMeH

TaX oun npennpHHHT KOMnHnHTHBHUA aHaflH3 cneKTpOB 3~~eKTHBHUX Mace 
( ' Krrrr-cHCTeM, B KOTOpux H3Y4aflHCb pe30HaHCHUe COCTOHHHH 4aCTHU. _KoM-

nHnHpOBanHCb cneKTPU H3 pa6oT, Ha KOTopue ccunaDTCH B Review of 

Particle Properties [7]. KoMnHnHUHH npoaonttnHcb no oTnenhHUM KaHa

naM peaKUHA. 8 CYMMapHUe cneKTpU BKflD4aRHCb ace cneKTPU Mace Krrrr

CHCTeM, nony4eHHUe npH H3y4eHHH 3THX KaHanoB peaKUHA, H3 3KCnepH

MeHTOB, yKa3aHHUX B [7], BunonHeHHUX MeTonHKOA aonoponHUX ny3Upb

KOBUX KaMep (ycTaHOBOK C 4rr-reoMeTpHe8) npH pa3RH4HUX 3HeprHHX 

B3aHMOneAcTBYDmHx qacTHU. CpenHHe aeca COOUTHA B KaMepHUX paooTax, 

Ha KOTopue ccunaDTCH B [7], npHMepHO onHHaKOBU H 6nH3KH K enHHHUe 

(<W>~l,13). 3TO naeT B03MO~HOCTb cxnanuaaTb oTnenbHUe rHCTOrpaMMU 
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l I > 

H nenaTb npH6nH3HTenhHYD cTaTHCTH4eCKYD oueHKY HaonDnaeMUX BU6po

COB B HHTepaanax cyMMapHoro cneKTpa. 
B [7) yKa3aHu TpH npouecca, H3y4aBWHecH pattee _B pHne 3KcnepH~ 

MeHTOB no noHCKY pe30HaHCHUX COCTOHHHA B Krrrr-CHCTeMaX. 3TH npo

ueccu HBRHDTCH peaKUHHMH c HYKROHHOA nepe3apHnK08. 3apHnoao-o6MeH

HUe KaHanu H3yqanHCb oonee HHTeHCHBHO noTOMY, _4TO npH noHcKe pe30-

HaHCHUX COCTOHHHA B 3THX peaKUHHX HCKflD4anHCb npooneMU nH~paKUHOH

Horo ~oHa H 3cp<J>eKTa nexxa. 
OnHHM H3 3THX npoueccoB HBnHeTCH 3KCKRD3HBHUA KaHan peaKUHH 

- -0 + -c nepe3apHnxoA HyxnoHa K p ➔ K rr rr n. 3xcnepHMeHTU eunonHeHu npH 

HMnynbcax nepBH4HUX K--Me30HOB OT 3,9 f38/c no 16,0 f38/c. CyMMap

HUA cneKTP (pHc.8a) nocTpoeH no pe3ynhTaTaM ecex 11 xaMepHUX 3KC

nepHMeHTOB [13], yxa3aHHUX B [7.1,7.2], nnH oonacTH 3~eKTHBHUX 

Mace i 0rr+rr--CHCTeMU 1,3+1,9 f38/c 2 . War B KOMnHnHTHBHOM cneKTpe 

npHBeneH K 20 M3B/c 2 . TeCTOM xoppeKTHOCTH npoaeneHHOA KOMnHnH-

* UHH MOXeT 6UTb penep K2(1430)-pe30HaHca. B oonaCTH Mace 1620+ 

1660 M3B/c 2 Ha6nDnaeTcH y3KHA euopoc, cnpaaa oT Hero - oonacTh 

Mace H3BeCTHUX wHpOKHX pe3oHaHcoB [7]. npeeuweHHe auopoca Han ~o

HOM B cocenHHX CHMMeTpH4HUX OOKOBUX HHTepeanax no 40 M3B/c
2 

OflH3KO 

K TpeM cTaHnapTHUM OTKflOHeHHHM. 

nocTpOeH KOMilHflHTHBHUA cneKTP 3cp<f>eKTHBHUX 

CHCTeM H3 peaKUHA rr-p ➔ AK0rr+rr-, rr-p ➔ AK+rr-rr
0 

TaTaM ecex 4 xaMepHUX 3KcnepHMeHTOB [14), Ha 

0 + - + - 0 Mace K rr rr -; K rr rr -

(pHc.86) no pe3ynh

KOTopue ccunaDTCH 

B [7.1,7.2). HMnynbCU nepBH4HUX rr--Me30HOB oxeaTUBaDT HHTepean 

* 3,8+6,0 f38/c. B oonaCTH MaCCU K2(1430)-p830HaHca eCTb MaKCHMYM, B 

(i .... UlrJ ... l.. l ... 
Z 600 z 100 

40 0 .____.__.____.__.____.___. 0 L---1..-L----1..-L----'----' 
1,3 1,5 1,7 1,9 1,, 1,5 1,7 1,9 

M(KTTTT) r,B/c 2 

PHC.8. KoMnHnHTHBHUe cneKTPU 3cp<J>eKTHBHUX Mace Krrrr-CHCTeM a) 

Korr+rr- H3 peaKUHH K-p ➔ i 0rr+rr-n npH HMnynhcax nepBH4HUX K--MeJoHOB 

e HHTepeane 3,9+16,0 f3B/c [13), 6) K
0

rr+rr- + ~+rr-rr
0 

H3 peaxuHA 
- o+- - +-o -rr p ➔ AK rr rr 

1 
rr p ➔ AK rr rr npH HMnynbcax nepBH4HUX rr -M830HOB B 

HHTepeane 3,8+6,0 f3B/c [14) 
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o6nacTH 1610+1630 M3B/c 2 HaonnnaeTCR Y3KH8 BUopoc. npeBUWeHHe BU-

6poca Han ¢0HOM B cocenHHX CHMMeTpHqHUX OOKOBUX HHTepBanax no 

20 M3B/c 2 6nH3KO .K qeTUp~M CTaHnapTHUM OTKflOHeHHRM. 

B KOMnHnRTHBHUX cneKTpax npORBnReTCR Y3KH8 BUopoc B o6naCTH 

Maccu K(l627). B [7.3] ccunoK Ha HOBUe KaMepHue 3KcnepHMeHTU no 

H3yqeHHD Krrrr-cHCTeM B paCCMOTpeHHUX npoueccax HeT. 

R rr-p-B3aHMone8CTBHRX npH 16 f3B/c KaqecTBeHHO OTMeqeHO, qTo 

C yMeHbWeHHeM 3KCnepHMeHTanbHoro pa3peweHHR 3¢¢eKTHBHUX Mace CHC

TeM B ·oonaCTH CTPYKTypu yMeHbWaeTCR He~ 3KCnepHMeHTanbHaR WHpHHa. 

B KOMnHnRTHBHOM cneKTpe, noKa3aHHOM Ha pHC.8a, HHTepBan, B KOTOpOM 

npORBnReTCR CTPYKTypa, 40 M3B/c 2 ; B cneKTpe Ha pHc.86 - 20 M3B/c 2 . 

9KcnepHMeHTU, BowenwHe B KOMnHnRUHH, BUnOnHeHU c noMOWbD nBYXMeT

poB08 BonoponHo8 ny3upbKOB08 KaMepu UEPH H BonoponHUX KaMep npH-

6nH3HTenbHO Toro xe pa3Mepa. 9HeprHH nepBHqHUX qacTHU 3necb HHXe, 

qeM B rr-p-B3aHMone8CTBHRX npH 16-f3B/c. HMnynbCU BTOpHqHUX qacTHU 

MeHbWe, TOqHOCT~ H3MepeHH8 BUWe, CTPYKTypa npoRBnReTCR B 6onee y3-

KOM HHTepBane. nonyqeHHUe B KOMnHnRTHBHUX cneKTpax pe3ynbTaTU, no 

Kpa8He8 Mepe, He npOTHBOpeqaT yKa3aHHD Ha cymecTBOBaHHe K(l627)

Me30Ha C aHOManbHO Y3K08 WHpHH08. 

3. B OTnHqHe OT KaMepHUX 3KCnepHMeHTOB, BUnonHeHHUX Ha ycTa

HOBKax c 4rr-reoMeTpHe8, KOMnHnRUHR cneKTpoB Mace, nonyqeHHUX B 

3neKTpOHHUX 3KCnepHMeHTax, npo6neMaTHqHa H3-3a CHnbHO OTnHqanmHXCR 

no BenHqHHe BeCOB COOUTH8, CBR3aHHUX C aKcenTaHCOM pa3nHqHUX ycTa

HOBOK. PerHCTpaUHR BTOpHqHUX qacTHU B orpaHHqeHHOM nepenHeM KOHy

ce, KaK noKa3aHo Burne, npHBonHT K. noTepe qacTH co6uTH8 H3 npouec-

·. COB C 6onbWHMH nepenaHHUMH HMnynbCaMH. B [7] yKa3aHU TpH 3neKTpOH
-o + -HUX 3KCnepHMeHTa no HccnenoBaHHD pe30HaHCHUX COCTORHH8 B K rr rr -

- -0 + -CHCTeMe H3 peaKUHH C nepe3apRnKo8 HyKnOHa K p ➔ K rr rr n, paCCMOT-

peHH08 B KOMnHnRUHRX. 9KcnepHMeHTU BUnonHeHU Ha cneKTpOMeTpax c 

orpaHHqeHHUM aKcenTaHCOM. 

B 3KCnepHMeHTe Ha BNL-cneKTPOMeTpe [15] npH HMnynhcax nepBHq

HUX K--Me30HOB 6 f3B/c HaonnnaeTCR WHpOKaR CTPYKTypa B o6naCTH 
2 -0 + -1400 M3B/c cneKTpa 3¢¢eKTHBHUX Mace K rr rr -CHCTeMU. B HHTepBane 

2 1650+1700 M3B/c npORBnHeTCH HeoonbWaH Y3KaH CTPYKTypa, OTMeqeHHaH 

aBTOpaMH [15]. napuHanbHO-BOnHOB08 aHanH3 npoBonHnCH nnH co6UTH8 c 
' - -0 + - · 2 orpaHHqeHHeM t (K ➔K rr rr) < 0,2 (f3B/cl , H3yqanoch o6pa3oBaHHe 

WHpOKHX pe30HaHCOB BO ¢parMeHTaUHOHHUX npoueccax. 

B 3KCnepHMeHTe Ha LASS-cneKTpOMeTpe [16] npH HMnynbcax nep

BHqHUX K--Me30HOB 11 f3B/c Ha6nnnaDTCH WHPOKHe CTPYKTypu B o6nacTH 

1400 M3B/c 2 H 1800 M3B/c 2 cneKTpa Mace R0rr+rr--CHCTeMU. He BHnHo 

HBH08 Y3K08 CTpyKTypu B HHTepBane 1600+1700 M3B/c 2 . B03MOXHO, 3TO 

CBH3aHo C oco6eHHOCTHMH 3KCnepHMeHTanbH08 ycTaHOBKH, BU60pKo8 pe-
18 

rHCTpHpyeMUX COOUTH8. napuHanbHO-BOnHOB08 aHanH3 npoBonHnCR nnH 
' - -0 + - 2 co6.uTH8 c orpaHHqeHHeM t (K ➔K rr rr ) < o, 3 C f3B/c l , H3 yqanocb · o6-

pa3 □BaHHe WHpOKHX pe30HaHCOB BO ¢parMeHTaUHOHHUX npoueccax. IlpH 

BUnonHeHHH napuHanbHO-BOflHOBoro aHaJJH.3a B 3TOM 3KCnepHMeHTe 6uno 

nonyqeHo yKa3aHHe Ha cymecTBOBaHHe wHpoKoro pe3oHaHca c M= 1735±10! 
2 2 * ±20 M3B/c Hf= 423±18±30 M3B/c , no3xe Ha3BaHHoro K (1680). 

B 3KCnepHMeHTe, BUnonHeHHOM Ha WHpOKoanepTypHOM OMEGA-cneKT

poMeTpe UEPH [17] npH HMnynbcax nepBHqHUX K--Me30HOB 10 f3B/c, B 
-0 + -cneKTpe Mace K rr rr -CHCTeMU (pHC.9) Ha6nnnaDTCR WHpOKHe CTpyKTypu 
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PHc.9. cneKTp 3¢¢eKTHBHUX Mace R0rr+rr- H3 peaKUHH K-p ➔ Korr+rr-n npH 

10 f3B/c B 3KCnepHMeHTe Ha OMEGA-cneKTpOMeTpe [17] 

B o6naCTH 1400 M3B/c 2 H 1800 M3B/c 2 . B HHTepBane 1600+1660 M3B/c 2 , 

COOTBeTCTBYDWeM o6naCTH Maccu K(l627), Ha6nnnaeTCH Y3KaH CTPYKTy

pa. npeBUWeHHe BUopoca B o6nacTH CTPYKTypu Han ¢□ HOM B cocenHHX 

CHMMeTpHqHux OOKOBUX HHTepBanax no 60 M3B/c 2 6onee Tp~x CTaHnapT

[17] pe3ynhTaT0B cnenyeT, qTo cpe-

C M(Korr+rr-) < 2 f3B/c 2 oKono 10% 

HUX OTK~OHeHH8. H3 noKa3aHHUX B 

nH 3aperHCTpHpOBaHHUX C06UTH8 

HMenH t' (P➔n) ~ o,s (f3B/cJ 2 . MOXHO npennonaraTb, qTQ Y3KaH CTpyK

Typa npoHBHnacb HMeHHO B 3T08 qacTH co6UTH8 Ha ¢□He ¢parMeHTaUHOH-

HUX npoueccoB. npH BUnonHeHHH napuHanbHO-BOflHOBOro aHanH3a npORBH

flHCb COCTORHHH JP-2+ H JP-3-, COOTBeTCTBYDWHe WHpOKHM pe3oHaHCaM 

* * K2(1430) H K3(1780). Ha6nnneHHe H3BeCTHUX pe30HaHCOB MOXHO paccMa-

TPHBaTb KaK TeCT KOppeKTHOCTH 3KCnepHMeHTa Hero o6pa60TKH. napuH

anbHO-BOflHOB08 aHanH3 B [17], BHnHMO B npennonoxeHHH WHpOKHX pe3o

HaHCOB, npoBonHnCR C waroM 100 M3B/c 2 . B03MOXHO, no3TOMY Y3KaH 
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2 -0 + -cTpyKTypa B HHTepaane 1600+1660 M3B/c cneKTpa Mace K rr rr He npo-

HBHnacb nocTaToqHo oTq~TnHBO B KaKOM-nH60 OTnenbHOM COCTOHHHH JP. 

B [7] ccunoK Ha npyrHe 3neKTpOHHUe 3KCnepHMeHTH no H3yqeHHD 

pe30HaHCHUX COCTOHHH8 Krrrr-CHCTeM B HenH~paKUHOHHHX npoueccax an

pOHHHX B3aHMone8CTBH8 HeT. Pe3ynhTaTU paCCMOTpeHHHX 3neKTpOHHHX 

3KCnepHMeHTOB He npOTHBOpeqaT yKa3aHHD Ha cymecTBOBaHHe K(l627)

Me30Ha. 

OCHOBH~E PE3YRbTAT~ 

1. B rr-p-B3aHMone8CTBHHX npH 16 r3B/c H3yqanHCb qeTHp~xnyqe

BUe co6UTHH C 3aperHCTpHpoBaHHHMH K~,A -qacTHUaMH. B rueCTH cneKT

pax 3~eKTHBHHX Mace CHCTeM K-Me30Ha C rr-Me3oHaMH C pa3H08 CTene

HbD nocTOBepHOCTH npOHBnHeTCH Y3KaH CTPYKTypa C napaMeTpaMH, nony
qeHHHMH npH o6pa6oTKe cyMMapHoro cneKTpa M= 1627±4 M3B/c 2 , r= 

tt4 2 6 =12_12 M3B/c, q= 48±10 MK. Ha OCHOBaHHH nonyqeHHOro yKa3aHHH o 

He~parMeHTaUHOHHOM xapaKTepe o6pa30BaHHH CTPYKTypu BBeneHU orpaHH

qeHHH Ha OT60p KOM6HHaUH8 B cneKTp Mace. B HHTepaane CTpyKTypu 

cyMMapHoro cneKTpa Mace c orpaHHqeHHHMH Ha6nDnaeTcH 6onee 10 cTaH

napTHHX OTKnOHeHH8 Han ~OHOM B cocenHHX CHMMeTpHqHUX 60KOBHX HH

Tepaanax Toro xe pa3Mepa. BepoHTHOCTh TaKo8 cnyqa8Ho8 cTaTHCTHqec

K08 ~nyKTyaUHH oueHeHa KaK 5•10-10 . CTpyKTypa 06pa3yeTCH B npouec

cax C HyKnOHH08 nepe3apHnKo8. BnHHHHH KHHeMaTHqecKHX OTpa~eHH8 H3-

BeCTHHX ~H3HqecKHX 3~eKTOB Ha npoHBneHHe CTPYKTypu He HafineHO. 

cnenaHo npennonoxeHHe o cymecTBOBaHHH cTpaHHoro Me3oHa c Maccon 

1627 M3B/c 2 H aHOManbHO Y3K08 WHpHH08. 

2. IlpH aHanH3e npouecCOB co CTaTHCTHqecKH HaH6onee 3HaqHM08 

cxeMo8 pacnana K(l627) ➔K0rr+rr- HafineHa oco6eHHocTh, oTnHqaDruaH co-s 
6UTHH H3 HHTepaana CTPYKTypu H yKa3UBaDruaH Ha 6onblliYD HeynpyroCTb 

npouecCOB c K(l627). BepOHTHOCTb cnyqafiHoro npOHBneHHH oco6eHHOCTH 

COCTaBnHeT 6·10-6 . npoHBneHHe oco6eHHOCTH nononHHTenbHO yKa3UBaeT 

Ha cymecTBOBaHHe ~H3HqecKoro 3~~eKTa B o6nacTH cTpyKTypu. IloKa3a

HO, qTo K(l627) 06pa3yeTCH B npoueccax C 6onblliHMH nepenaHHHMH HM

nynhCaMH, B CTOnKHOBeHHHX C 6onbW08 HeynpyrocTbD, 

3. B rr-p-B3aHMone8CTBHHX npH 16 r3B/c CTPYKTypa HaH6onee 3~

~eKTHBHO npOHBnHeTCH B CHCTeMe K0rr+rr- B npoueccax c 6onbW08 MHO~e-s 
CTBeHHOCTbD BTOpHqHUX qacTHU, B npyrHX 3KcnepHMeHTax pe30HaHCHUe 

COCTOHHHH Krrrr-CHCTeM B OCHOBHOM H3yqanHCb B KBa3HnsyxqacTHqHUX pe

aKUHHX. B cpenHeM TaKHe npoueccu non~HH xapaKTepH30BaTbCH MeHhmen 

HeynpyroCTbD c OTHOCHTenhHO He6onblli08 qaCTbD co6UTH8 noBUllieHH08 

HeynpyrocTH. EcnH K(l627) o6pa3yeTCH B 3THX co6UTHHX, ero npOHBne-
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HHe nonxHo 6UTh cna6uM Ha ~oHe nepH~epHqecKHX npoueccos. B cneKT

pax Mace Krrrr-CHCTeM H3 oTnenbHUX 3KCnepHMeHTOB Ha6nnnanTCH He6onb

lliHe Y3KHe BU6pocu B o6naCTH Maccu K(l627). 

B KOMnHnHTHBHHX cneKTpax Mace, COCTaBneHHHX no pe3ynbTaTaM 

KaMepHHX pa6oT Ha ycTaHOBKaX c 4rr-reoMeTpHe8, npoHBnHeTCH Y3KH8 

BU6poc, COOTBeTCTBYDWHfi Macce H3yqaeMo8 CTPYKTypu. 

B 3neKTpOHHHX 3KCnepHMeHTax K~rr-CHCTeMU H3yqanHCb Ha cneKTpO

MeTpax c orpaHHqeHHHM aKcenTaHCOM. OrpaHHqeHHU8 nepenHH8 KOHYC pe

rHcTpaUHH BTOpHqHUX qacTHU npHBonHT K noTepe qacTH co6UTH8 B npo

ueccax c 6onblliHMH nepenaHHUMH HMnynhCaMH, B CTOnKHOBeHHHX c 6onb
ruo8 HeynpyrocThD. B cneKTpe Mace ic0rr+rr-...:cHcTeMu H3 3KcnepHMeHTa Ha 

lliHpOKoanepTypHOM OMEGA-cneKTpOMeTpe [17] npOHBHnCH Y3KH8 BU6poc B 

o6nacTH Maccu K(l627). napuHanbHO-BOnHOB08 aHanH3, BHnHMO B npen

nonoxeHHH lliHpOKHX pe30Ha~COB, nposonHnCH c 6onblliHM waroM. IlpH H3y-
-o + -qeHHH K rr rr -CHCTeMH B 3KCnepHMeHTaX Ha BNL-H LASS -cneKTpoMeTpax 

I 

[15,16] nononHHTenhHO aaonHnHcb orpaHHqeHHH not, Hccnenoaanoch 

o6pa30BaHHe lliHpOKHX pe30HaHCOB BO ~parMeHTaUHOHHHX npoueccax. 

AHanH3 pe3ynhTaTOB ony6nHKOBaHHHX pa6oT, BHTIOnHeHHHX B pa3nH~-

HUX 3KCnepHMeHTaX, 

BHHX npH 16 r3B/c 

Maccon 1627 M3B/c 2 

He npOTHBOpeqHT nonyqeHHOMY B rr-p-B3aHMone8cT

yKa3aHHD Ha cymecTBOBaHHe CTpaHHoro Me30Ha C 

H aHOManbHO Y3K08 lliHpHH08, 06pa3ynmer6cH B npo-

ueccax c_6onhWHMH nepenaHHHMH HMnynhcaMH. 

H3yqeHHe lliHpOKHX pe30HaHCHUX COCTOHHH8 B nepH~epHqeCKHX npo

ueccax, OTCYTCTBHe pa6oT C 6onbW08 CTaTHCTHK08 no H3yqeHHD Krrrr-cH

CTeM B npoueccax c 6onhlliHMH nepenaHHHMH HMnynbcaMH, B CTOilKHOBeHH

HX c 6onbW08 HeynpyroCTbD npencTaBnHeTCH OCHOBH08 npHqHH08 Toro, 

qTo aHOManbHo· Y3KaH Me30HHaH CTPYKTypa K(l627) Morna OCTaTbCH He-

3aperHCTpHpOBaHH08 paHee B npyrHX 3KCnepHMeHTax. 

4. B TeopeTHqecKHX pa6oTax, HanpHMep [18], o6cyxnanocb cymec

TBOBaHHe 3K30THqeCKHX MHOrOKBapKOBUX, rH6pHnHHX (C rnnoHaMH) co

CTOHHH8 anpoHOB. 

HHTepnpeTaUHH K(l627), B03MOXHO, CBH3aHa C B036yxneHHHMH BHy

TpeHHHX UBeTOBUX CTeneHe8 CB06onu. npH KOTOpux B anpoHHHX B3aHMO

ne8CTBHHX ~OpMHPYDTCH 3K30THqecKHe KBapKOBUe HnH KBapK-rnDOHHUe 

COCTOHHHH. cnoxHaH UBeTOBaH CTpyKTypa 3K30THqeCKHX anpoHOB MoxeT 

npHBOnHTb K oco6eHHOCTHM a HX nHHaMHqecKHX CBOfiCTBax, OTnHqanruHM 

HX OT H3BeCTHHX anpoHHHX COCTOHHH8. TaKHMH oco6eHHOCTHMH MoryT 

6UTb aHoManbHO Y3KHe lliHpHHH HnH Heo6uqHue MeXaHH3MU o6pa30BaH~H 

[l]. 06e 3TH oco6eHHOCTH Ha6nnnanTCH y K(l627). 

B HeKoTopux pa6oTax, HanpHMep [19+21], o6cyxnancH noHcK 3K30-

THqecKHX Me30HOB B npoueccax C 6onblliHMH nepenaHHUMH HMnynbcaMH, 
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o6ycnoaneHHHX 6apHOHHHM o6MeHOM. IlpHBOnHTCH 

rrpaBHnaMH CYMM B KXn, H3 KOTOpHX cnenyeT, 

cax, B qacTHOCTH, B MHoroqaCTHqHHX anpOHHHX 

apryMeHTH, CBH3aHHHe C 

qTo B nono6Hux npouec

peaxUHHX [21), 6030H-

HaH CHCTeMa 6yneT o6orameHa KBapx-aHTHKBapx-rnIDOHHHMH COCTOHHHHMH. 

Il03TOMY o6pa30BaHHe 3K30THqecKHX COCTOHHH8 B TaKHX rrpoueccax non~

HO 6HTb 6onee 3qiq>eKTHBHHM, ceqeHHH COITOCTaBHMH C ceqeHHHMH o6pa3o

BaHHH·06HqHHX pe30HaHCOB. 

HHTeprrpeTaUHH K(1627) Tpe6yeT rrpononxeHHH HCCnenoBaHH8. 

ABTOpH 6naronapHT UEPH 3a rrpenocTaBneHHYID B03MOXHOCTb o6pa6o

TKH ~OTOCHHMKOB o6nyqeHHH n--Me3oHaMH rrpH 16 f3B/c nayxMeTpOB08 

aonoponHo8 rry3HpbK?B08 xaMepu. 3a rrone3HHe o6cyxneHHH Ha pa3HHX 

3Tarrax pa60TH aBTOpH rrpH3HaTenbHH H.C.AHrenoBy, B.C.EaparneHKOBY, 

~.A.rapeeBy, H.M.rpaMeHHUKOMY, n.H.nbHKOHOBY, A.n.nID6HMOBy. 
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