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Waxoaasm E.A., T11MoH11Ha A.A. 
PI - 6439 

Oo11cK 11 IICcnenoaaHIIll MHOro6apiiOHHbiX peaoHaHCOB c Hyneaofi 

II OTnii~HOll OT Hynll CTpaHHOCTbiD 

HccnenoaaHhi cneKTpbi Mace MHoro6apiiOHHbiX CIICTeM c Hyneaofi 11· on111~ 
HOM OT Hynll CTp8HHOCTbiD, 00K838HO, ~TO pe30H8HCHbl8 OC008HHOCTII na6nro

Jl810TCll nnll CIICTeM, nonl!bifi r11nepaaplln KOTOpbiX He npeBbilllaeT eniiHIIUbi, 

Coo6memte 06be.nHHeHHoro KHCTKTyTa l!JJ.epHbiX KccJieJJ.OBaHKH 

,ll,y6Ha, 1972 

Shahbazia~ B.A., Timonina A.A. Pl - 6439 

Search for Investigation of Multibaryon 
Resonances with Zero and Differing from 

Zero Strangeness 

The mass effective spectra of multibaryon systems 
with zero and differing from zero strangeness have been 
investigated. It is shown that the resonance peaks are 
observed for the systems which total hypercharge does not 
exceed the unit. 

Communications of the Joint Institute for Nuclear Research. 
Dubna, 1972 

B HacTo.suueil: pa6oT 

c 6apnoHHbiM qncnoM . B ~ 

'19Hbl cneKTpbl s«}l4JeKTHBH 

( AA) H (A pp) , o6paay 

=7 ,5 faa/ C H TT--Me30IIOB 

poaoil: nyabipbKOBOil: KaMel 

1. CncTeMa (A p) ( 

IIHM 1\ -I'nnepOHOM H ll..C 

HOnOJl06HbiM B3aHMO)leil:CT 

HMO)leil:CTBH.IIM C OllHHM n 

c qncnoM npoToHoB (2~5 

(A p) 204 npoToHono)lo 

(204+602) OllHOnpOTOHHbU 

Bbi~HCneHHblii B HMnynhCI 

noKaaaHa aa pnc. 3. 

0T'I~TnHBO BHAllbl C 

OTKnoaeanii) npn Maccax 

CneKTP acex 1548 

Ha pnc, 4. npoMe>KyTOK M 

CHMYM «}loaa, KaK STOI'O H 

Ha aoapocmnii «}loH, TpeTn 

<l>yHKUH.II paapemeHH.I 

Ha nonyabiCoTe (15,0;t,2,1 



B HaCTOHlllei!: pa6oTe npe.nnpHHHTbl UOHCK H HCcne.UOBaHH9 pe30HaHCOB 

C 6apHOHHbiM •mcnoM B :;:: 1 H CTpaHHOCTbiO S = 0 0 ±.1 0 -2 • .llnH aTOI'O H3y

'i0Hbl cneKTpbl a4J!fleKTHBHbiX Mace CHCTeM(pp) 0 (3p), (4p), (K0p) 0 (Ap) 0 

(AA) H (A pp) 0 o6pa3yiOlllHXCH BO B3aHMO,llei!:CTBHHX HeliTpOHOB npH < p > = 

=7 ,5 faa/ C H TT--Me30HOB npH 4,0 faa/ C C H,llpaMH yrnepo.na B 55-caHTHMeT

pOBOli nyabipbKOBoli KaMepe Ol1.fll1/l-51 • 

1. CHCTeMa (Ap) (B=2,Y=+1). Ha 1548 aaaHMo.nelicTBHil: (nC~2 ) c o.n

HHM 1\ -I'HnepOHOM R t} .. 5} npOTOHaMR 204 C06biTHH 6bJnH OTHOC9Hbl K UpOTO

HOUO.U06HbiM B3aHMO,lleil:CTBRHM ( B = 2; Q=+1), 602 - K yrnepo.nono.no6HbiM B3a

RMO,lleil:CTBRHM C O.llHHM npOTOHOM (8=2; Q /:. + 1), 742 - K yrnepO,llOUO.U06HbiM 

c 'iHCnoM npoTOHOB (2 .. 5). Ha pRe. 1a npRae.neH cneKTp a4J4JeKTRBHbiX Mace 

(A p) 204 npoToHono.no6HbiX co6biTHii, 11a pHc. 2a - TO me .nnH acex 806 

(204+602) o.nHonpoTOHHbiX aaaHMo.neiicTBRil:. TaM me nyHKTRpoM noKaaaH 4Jon, 

Bbi<{RcneHHbili B HMnynbcHoM npR6nH>KeHRH/1 I. PaaHOCTb cneKTpa 2a R 4JoHa 

noKaaaHa Ha pHc. 3. 
0T"'~TnHBO Bll.llHbl CTaTRCTR"'OCKII 3118"1HMbl9 URKH ( 6onee 4 CTaHnapTHbiX 

oTKnoHeHHii) npR Maccax 2058, 2127, 2252 Maa. 

CneKTP acex 1548 co6biTHii, co.nepmamRii 2615 KOM6HHaURii, npRaeneH 

!Ia pRe. 4. npoMe>KyTOK Memny .llBYMH nepBbiMR URK8MR, npRXO.llSilllRHCH Ha MaK

CRMYM 4JoHa, KaK aToro R cnenoBano O>KR.UaTb, aanonHSieTCH. OnaaKo HecMoTpH 

Ha B03pOCWHil: 4JoH0 TpeTHii URK Bbi>KRBaeT. 

~YHKURH paapeweHRH B o6naCTR TpeTbOI'O URKa o6nanaeT nonHoi!: WRpHHOi!: 

Ha nonyBbiCOTe (15,0±.2,0) Maa. CywecTBoBaHRe aTHX nRKOB nonTBep.nRnocb 
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B He3aBUCUMOM Ollb!Te, BbinOJlH8HHOM B aKCI103HUHH 1T--M830HaMU npu 4,0 faBle. 

. CneKTpbi Mace (A p) 586 co6biTHfi u 898 KOM6uaauufi c 1 A u (lof5) npoToHaMH 

( <n > =1 ,5) 110Ka3aHbl Ha pUCe 5. neTaJlbHblfi llHilJlH3 110K83aJ11 'ITO B03MOlK
p 

Hbie KuHeMaTu'lecKue oco6eaaocTu B cneKTpax Mace (A p ) nonlKHbi o6nanaTb 

wupuaofi r .p - 250 MaB, npu'I~M c yBenuqeaueM aaepruu nepBn'IHOfi qacTHUbi 

r 1jJ p!:lCTeT
1 

a !10JlOlK8HHSI UX 110JlOI'HX MaKCHMYMOB MOI'YT CMeWaTbCSI Ha He

CKOJlbKO coTeH MaB. <lJaKT aa6moneauSI ysKux l r :S 30 MaB) nuKOB B cneKT

pax Mace 1\.p 1) B HefiTpOHHOM 11Y'IK8 C HMllYJlbCHbiM CI18KTpOM OT 2,5 JlO 

10,9 faBle, 2) B 11HOHHOM 11Y'IK8 C lj!UKCUpOBaHHb!M HMIIYJlbCOM 4,0 f::mlc OT

BepraeT B03MOlKHOCTb ux KnHeMaTu'leCKoro npoucxolKneauSI. KpoMe Toro lj!aKT 

COBlla)leiiHSI 110JlO>K8HUSI llHKOB uesaBHCUMO OT IIpHpOJlbl 6oM6apJlHpyiOWHX 'laCTHU 

H HX aaep.I'Hfi UaBOJlHT Ha Mb!CJlb 0 KJlaCTepHOH npupOJl8 MHW8HH B Slllpe 1 Ha 

KOTOpOfi o6pasyiOTCSI C06biTHSI H3 llHKOB. 8bi'IHCJ18Hbl cpellHH8 KOBij!lj!uuueHTbl 

F-B 
acuMMeTpnn anepen-Hasan H B llOJlSipHO -aKBaTOpHaJlbHOH o6naCTSIX 

F+B 
~:: yrnoB BbineTa A B cncTeMe noKOSI ( A p ) ( P: 0,5 < I Cos ()A I ~ 1 , 

E: 0< ICos(JAI~ 0,5 ) B lj!yHKUHH M(Ap)(pnc. 3). B 'o6nacTu nnKa 2058 MaB 

o6a KOatptpUUH.eHTa 6JlU3KH K HYJ1!0 1 'ITO TllKlKe CBHJleTeJlbCTByeT 00 OCObeHHOCTH 

B S -COCTOSIHHH ( 1\. p) • 3TOT llOCJleJlHHll tpaKT BMeCTe C MaJlb!M 3Ha'leHHeM 

MAP nosBonun HaM npuMeHHTb Teopuro cunbHoro BsauMoneiicTBHSI B KOHe'IHOM 

coCTOSIHuu BaTCOHa. B npennonolKeHuu paBHbiX BKnanoa cuHrneTaoro n .. TPH

nneTaoro cocToSIHnll u c yqeToM tpoHa B uMrrynbcHoM npu6nu~eHuu onpeneneHbi 

nnuaa pacceSIHHSI u alj!lj!eKTHBHbifi panuyc: aAp =(-2,0±_0,6)•10-13 eM; rAp 

=(2,5±_0,8)·10-13 eM B xopoweM cornacuu c onbiTaMu ynpyroro pacceSIHHSI 

1 II. p J npu HH3KHX anepruSix/61. 0TpuuaTenbHbii1 sHaK a A P ucKniO'IaeT CBSI

saHI!bie COCTOSIHHSI ( f\. p) H 06'bSICHSI8T 6esycneWHOCTb llOiiCKOB 1\ -I'Uilep-Jleii

TOI!Ile Macca llliKa npu 2127 MaB o'leHb 6nusKa K rropory o5pasoBal!USI cucTe

Mbi ~ N • EcTeCTBeHno UHTepnpeTupoaaTb ero cunhHbiM B3auMoneiiCTBHeM 

pmKJleHHOI'O ~ C HYKJlOHOM B TOM lKe SI)lpe C IIOCnenyroweii KOHBepcueil ~ N ·• 

... A p • CunbHbiM apryMeHTOM B nonhsy TaKoii KapTHHhl SIBnSieTCSI paBeHCTBO 

nynro o6oux KoscplfluuueHTOB acuMMeTpHu. OnnaKo no nony•1eHIISI npSIMbiX <~KC-

nepUMeUTilJlbHhiX LlOK838T8JlbCTB OIIHCaHIIOI'O CyWeCTBOB8Hll8 I!CTIIHHOI'O pe30HilH

ca ( 1\ p ) c :viaccoil 2127 MsB He MO)KeT obtTb ucKniO'Ieno. B aToM npenrro

nolKenuu, nocne Bbi'IUTaHHSI ¢>oHa 11 yqeTa tPYHKUI!II paspewenuSI, nnK ynaeTcSI 

6 

onucaTb npu noMown MeTOil 

aepa c napaMeTpaMn 

MR= (2 

r = (21 

B o6nacTu nuKa 2252 MaB H 

'ITO MolKeT yKasaTb na aanu 

UUH aTOI'O 11HK8 !1pH 110MOWH 

COCTOSIHHH C nocnenyiOlll~H 

= 1314 MaD, cymecTBOBaH~ 

CnenoBaTenhUO, ocTaeTCSI et 

SIBJlSieTCSI npOSIBJleHHeM pes 

EpeiiTa-Burnepa nocne · Bbi'l 

MR = 

r = 

2. CucTeMa ( pp) ( B=2 

ycnoBI!SIX, usyqanacb nnSI Tl 

Ub!X Mace JlJlSI 230 npOTOllO 

saHHbifi na puc. 16 (ananor 

6euaocTefi. CneKTP Mace ~, 

B OTJli!'IHe OT CBOei'O anano 

oco6enuocTeii. CuTyaunSI n 

COCTOSIHHH B ( 17-C) B3aUMO, 

He 1!3M8HSieTCSI )lalKe npu Ha 

Hawn aKcnepuMeUTbi npa p~ 

B 2 MaB He Mornu o6HapylKH~ 

HMOJleHCTBli!O ( p p) B KOlle 'I: 

pewe1111e Mace B 3 MaB nnl 

2058 Maa c MaKCHMYMOM n 

3. CucTeMa ( AA) ( B= 

Konlj!epeHUHHI5 I. Bcero B 

(30 ll 20 COOTBeTCTBeHUO), 

AHanus B03MOlKIIbiX npouec 



lH 77--M830H8MH npH 4,0 faa/c. 

:auuii c 1 A u ( 1-f5) npoTollaMn 

Hanna noKaaan1 'ITO aoaMO)K

fac~ (A p ) JlOn)KHhi o6naJlaTb 

.i 9H8pi'HH nepBH'IliOH 'IBCTHUhl 

.fOB MOI'YT CMelllOTbCSI Ha He

r $ 30 ~9B} llHKOB B COeKT

lbCHhiM cneKTpOM OT 2 15 JlO 

>IM HMnynbCOM 4 10 faa/c OT

CXO)KJleHHSI• KpoMe TOI'O ljlaKT 

pOJlhl 6oM6apJlHpyiOlllHX 'IOCTHU 

npupoJle MumeHH a Slllpe, Ha 

neHhi cpeJlHHe Kos¢¢uuueHThi 

0 -SKBaTopuanhHOii o6naCTSIX 

',P )( P:0,5<1CosOAI~ 1 1 

) • B 'o6nacTu nuKa 2058 ~a a 

IA8TenhCTByeT 00 OCObeHHOCTH 

BMeCTe C ManhiM 3Ha'leHHeM 

0 B3aHMOAeiiCTBHSI B KOHe'IHOM 

BKnaAOB CHHrneTHOI'O H TpH

:HOM npu6numeHHH onpeAeneHhi 

•(-2,0±_016)•10-13 CMj rAp 

·ITaMu ynpyroro pacceSIHHSI 

ii aHaK a A P ucKniO'!aeT CBSI

HOCTb llOHCKOB 1\ -I'Unep-.lleii

K nopoi'y o6pa30B8HHSI CHCTe-

cunhHWM B3aHMOJleiiCTBHeM 

>cneAyJOmeii KOHaepcuoii IN ·• 
KapTI!Hbl SIBnSieTCSI paaeHCTBO 

0 JlO nony•Iel!USI npSIMhlX ::lKC-

Cl'BOB8HIIO HCl'lii!HOI'O p030HLlH

UCKniO'IeiiOe B 9TOM npeJlno

mu paapemeH!tSI1 nuK yJlaeTcSI 

I 
,:) 

onucaTb npu noMOlllH MeTOJla HaHMeHblliHX KSaJlpaTos cjlyHKuneii BpeiiTa-Bur-

aepa c napaMeTpaMu 

MR= (2125 12±.,2 15) MsB 1 

r = (20,6±.,5 12) Mss. 

B o6nacTu nuKa 2252 ~an Ha6niOAaeTcSI oTnH'!He OT aynSI o6oux Koa¢¢uuueHToa, 

'ITO MO)KeT yKa3aTb Ha HanH'IHe nonSipH3aUHOHHblX sljlljleKTOBe nng UHTepnpeTa

UUH 9TOI'O llHKa npu llOMOlllH MeXai!H3Ma CHnbHOI'O B3aHMOJleiiCTBHSI S KOHe'lliOM 

COCTOSIHHH C nocneJlyiDllleii KOHSepcueii He06XOJlHM 6apHOH C S =-1 H M= 

= 1314 ~9S 1 Cy!lleCTBOBaHHe KOTOpOI'O 9KCnepHMeHTanbHO He ycTaHosneHOo 

CneJlOBa TenbH0 1 OCTaeTCSI eJlHHCTBeHHbiH ShiBOJl 0 TOM 1 'ITO llHK npH 2252 ~9B 

SismmTcSI npogsneHueM peaoHaaca (A p ) • TiapaMeTpbi Hauny'Imeii ¢yHKUHH 

BpeiiTa-Buruepa nocne Bbi'IHTaHHSI ¢oHa H Y'I~Ta cjlyHKUHH paapemeHHSI paBHbi 

MR = (2251,4±.,3,9) Mas, 

r = (21;1±.,5,4) Mas. 

2. CucTeMa (pp)(B==2; Y==2) 1 nony'leHHaSI s Tex )Ke sKcnepuMeHTanbllbiX 

ycnoBHSIX, uay'!anacb JlnSI Tononor-Hii 1 aHanor-u'IHbiX (A p ) • CneKTP a<jJcjleKTim

HhiX Mace JlnSI 230 npOTOHOll0Jl06HblX C06biTHH HeiiTpOHHOii 9KCll03HUHU 1 llOKa-, 

aaHHhiii Ha puc. 16 (aHanor 1a JlnSI ( 1\ P ) ) 1 He o6Hapy>KuaaeT HnKaKUX oco-

6eHHOCTeii. CneKTP Mace ( pp) scex 4419 JlayxnpoToHHhiX co6biTHii (puc. 26) 1 

a oTnuque oT caoero aHanor-a (puc. 2a), TaK)Ke He o6Hapy)KHBaeT KaKux-nu6o 

oco6eHHOCTeii. CuTyauuSI nosTOpHnacb u JlnSI 857 JlsyxnpoToHHhiX KOHe'IHbiX 

COCTOSIHHH B ( 77-C) B3aHMOJleiiCTBHSIX npH 4,0 faa/c (puc. 5a, cnpaaa) • CneKTp 

He H3MeHSieTCSI Jla)Ke npu HanH'IHH OI'paHH'I8HHSI Ha UMllY nbCbl npOTQHOB ( puc.5a) • 

Hawn 9KcnepuMeHTbi npu paapemeauu Mace ( PP) a Ha'!anbHOii qacTu cneKTpa 

S 2 ~9B He MOI'nH o6Hapy)KHTb llHK npH 66 K9S1 COOTB8TCTBYIOlllHH CUnbHOMY B3a

HMOJleHCTBHID ( p p) B KOHe'IHOM COCTOSIHHHo B npOTHBOllOnOlKHOCTb 9TOMY 1 pa3-

pelli8HHe Mace a 3 Msa JlnSI uaqana cneKTpa (A p) noanonuno ua6moJla Th nnK 

2058 MsB c MaKCHMYMOM npu Q Ap =4,5 Mas. 

3. CucTeMa ( AA) ( B==2; y"" 0) • oTOT paaJlen JlOKnaJlhmancSI ua KueacKoil 

KOHcjlepeHUHH/5 I. Bcet:'O B o6eux aKcnoauuuSIX 6hmo o6Hapy)KeHo 50 ( AA) nap 

(30 H 20 COOTBeTCTBeHHO). CneKTp scjlcjleKTHBHblX MaCC noKa3aH Ua pHCo 6. 

Auanua so3MO)KilbiX npoueccoB, BeAymux K o6paaoaauum TaKHX nap, noaaonun 
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t1 
ll. 

38KlllO'IJHTb1 'ITO BKllSA npoll 

{1 .. 5)% H3-3a MSllbiX Ce'IJeH 

Moe pacnpet:teneHHe yrnoa 1 

npouecca KOHaepcHH xapaKT 

MbiKSIOIUHX K rr 1 2. 06pa3o 

KOI'Aa BTopag A -'laCTHUa o 
HOCTH nHOHSMH) BMeCTe CC 

HSIUHM OUeHKSM1 BKllSA1 He 

( AA) 1 pO>KAeHHbiX B '.HllE 

H aefiTpOHHOfi 9KCn03HUHHX 

poHHbiX co6biTHfi c HMnynbc, 

B npet:tenax 10 Maa/c u 0,1 

Hb!X KOMnOHeHT peallbHbiX 

MO>KHO CYAHTb no pacnpet:tel 

IUHe napbl OTllii'IJSlOTC.H OT p 

llSMHo CneKTp Mace HMIITHJ 

uecca, HOpMHPt?BSHHbiii 1m 

nyHKTHpoM. CooTBeTCTBH.H c 

BH.H . TSK>Ke CyMMapHOMY no 

HeCMOTp.H Ha T01 _\'ITO All.H 

HHTepaanax KS>KAOMy Kaaan 

HS.H I'HCTOI'paMMa Ha pHCo 

Mace (A p) H3 peanhHbiX 

OAHH H3 Tpex nHKOB (A p, 

BHyiUaiOT Mb!Cllb 0 pO>KAeHII~ 

IOIUHX 'IJSCTHU C .HAepHbiMH I 

>KAeHH.H (AA )nap Ha .HApax : 

BHfi ni!OHOB H HefiTpOHOB C 

'*2471) Maa aa6niOt:taeTC.H 01 

oco6eaaocTb aa ypoaae 2 

Hb!M paaee pe30HSHCOM (} 

!IJYHKUHH BpenTa-BHI'Hepa, J 

paBHbi 



.. v-.·4111 ;,riD# 

.. 

\ 

t1 
lj ,.., 

saKliiO'IHTb 1 '1'1'0 BKnan npouecca KOHBepcHH S N -+ AA He MOlKe'l' npeBbiWaTb 

(lof5 )% HS-sa MallbiX Ce'leHHA polKneHHSI H KOHBepCHH, KpoMe 'l'OI'01 Ha6liiO/lae

MOe pacnpeneneHHe yrnoB pasne'l'a Bhl'l'HHY'l'O Bnepen (pHc, 6), Torna KaK nnst 

npouecca KOHBepCHH xapaK'l'epHa KOHUeH'l'paUHH co6hl'l'HA B o6nacTH yrnoB, npH

MbiKaiOWHX K "1 2. 06pasoBaHHe nap ( AA) B gnepHo-KacKallHbiX npoueccax, 

Korna BTOpaSI A -'laCTHUa o6pasye'l'CSI 0/lHOfi HS BTOpH'IHhlX 'laCTHU (B oco6eH

HOC'l'H nHOHaMH) BMeCTe CO BCeMH OCTallbHbiMH npouecCaMH MOlKe'l' ll8Tb 1 no 

HaWHM OUeHKaM, BKnan, He. npeBbiWalOWHfi 50%~ llnH HMHTaUHH cneKTpa Mace 

(A A ) , polKneHHbiX B stnepHo-KacKanHoM npouecce, Mbi oTo6panH B nHOHHofi 

H HefiTpOHHOfi SKCnOSHUHSIX 50 nap A -I'HnepOHOB1 COCTaBneHHbiX HS 0/lHOI'Hne

pOHHbiX C06biTHfi C HMnyllbCaMH H KOCHHYCaMH nOliHpHbiX YI'liOB 1 COBnanaiOIIlHMH 

B npenenax 10 ~SB/C H 0,05 COOTBeTCTBeHHO C TeMH lKe BeliH'IHHaMH peallb

Hb!X KoMnoHeHT peanhHbiX ( AA) nap, 0 cTeneHH 6nHsoc'l'H s'l'HX napaMeTpoB 

MOlKHO cynHTb no pacnpeneneHHHM BBepxy pHc, 6, TaKHM o6pasoM, HMHTHPYIO

mHe napb! OTliH'IalOTCSI OT peallbHbiX npaKTH'IeCKH TOllbKO aSHMyTallbHblMH yr

naMH, CneKTp Mace HMHTHPYIOWHX ( AA) nap nnst stnepHo-KaCKanHoro npo

uecca, HOpMHpoBaHHbifi Ha 50% nonHoro Beca peanbHbiX ( AA) nap, noKasaH 

nyHKTHpoM, CooTBeTCTBHH c peanbHbiM cneKTpoM Mace HeT, HeT cooTBeTcT

BHH. T8KlKe CyMMapHOMy no HeCKOllbKHM neCSITKSM KaHaliOB liJaSOBOMy 06'beMy1 

HeCMOTpSI Ha T0 1 'ITO llliSI HMHT8UHH KOHUeHTpaUHH C06bi'l'HA B 8 H8'18llbHbiX 

HHTepBanax KalKilOMy KaHany · 6bin npHnHCaH enHHH'IHblA Bee · ( WTpHX-nyHKTHp

H8SI I'HCTOI'p8MM8 Ha pHC, 6), C npyrofi CTOpOHbl 1 B cneKTpe sliJ~iJeKTHBHbiX 

Mace (A p) HS peanbHbiX ( AA) nap ( 117 KOM6HHauHfi) ae Ha6niOnaeTcst HH 

OllHH HS Tpex nHKOB ( Ap) (pHC, 7), Bee 9TH 4JaKTbi1 no HameMy MHeHHl01 

BHyWalOT Mb!Cllb 0 pOlKileHHH ( 1\.1\.) nap B nepBH'IHb!X BSaHMOilefiCTBHSIX HalleTa

lOWHX 'laCTHU c stnepHbiMH noncTpyKTypaMH, BepxHHfi npenen BepoSITHOCTH po

lKileHHSI (AA )nap Ha Hnpax yrnepona COCTaBliSieT OKOliO 20% BCeX B3aHMOilefiCT

BHA nHoHoB H HefiTpoHoB c o6pasoBaHHeM A -rHnepoHOB, B o6nacTH (2291of 

of2471) ~sB Ha6niOnaeTCSI oco6eHHOCTb co cpenHHM npH M AA =2370 ~aB, 8Ta 

oco6eHHOCTb Ha ypOBHe 2 CT, OTKliOHeHH:li MOlKeT 6biTb Bb!SBaHa HeHSBeCT

HbiM paHee pesoHaHCOM ( AA) c Maccofi 2370 ~SB, napaMeTpbl HaHnyqweA 

<!JYHKUHH BpefiTa-BHrHepa, nono6paHHofi MeTonoM MaKCHMyMa npaBnonono6Hst, 

paBHbi 
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Torna KaK nocne ynane 

6hiTIIH OHII paBHbl 

. KonuenTpaunR co6hiTHii 

llb!M B381!MOAOf!CTBHOM 

BaTcona c y'leToM cpa3 

38BUCI!MOCTU X~ 

oT6npaeT -1•10~13 

OT 

CM· 

cornacnu c nauHhiMII n, 

Mace ( 1\ A j , nony'leH 

neilcTnuRx K- c ¢peo 

flonnon-Mencjlopn/8/, 6 

To oocTORTenhCTno, 'IT' 

Til, Hnu, 'ITO TO )KO, C 

pacceSIHIIH MOHOTOHIIO ~ 

--t.1Q-13cM, 

4, CucTeMa (A PI 

113 742 co6wTuii c (2~ 

ua6monaeTca, Ananu3 

KOTOphl~ KOMOI!ll8Ullll i 

2252 Man, 

5, CnCTeMa (KOp_ 

Bhiiiie, o6nanaeT rune'{: 

I!OCTb!O 5 ~+ J , 

H a pnc, 9 noKa3a 

n1
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M R (2370;!:.9,9) Msn, 

r (56,5±.18,9) Msn, 

Tor.r:ta KaK nocne y.r:taneHIISI Il3 o6nacTH niiKa npoMo.r:teniipoaaHHbiX <jloHOBbiX co-

6hiTnii OHH paBHbl 

M R = (2365 ,3;!:.9 ,6) Man, 

I'= (47,2±.15,1) Man • 

. KonuenTpaUHSI co6biTnfi B Ha'lanbnofi 'lBCTH cneKTpa 1\!0li\CT 6biTb Bbi3BaHa C!Inb

HhiM B381lMO.r:teilcTBHeM (!\A) B KOI!e'I HOM COCTOSIHIIII. AnaJ1.~3 B ·paMKaX TeOpHU 

BaTcoua c yqeToM ¢a30Boro o6beMa noKaor,maeT, 'ITO a6comoTI!biii MIIHIIMYM 

3aBHCHMOCTH x~ OT .r:tmun,I pacceSIIIHSI . a All. II a¢¢eKTHBHoro pa.r:tiiyca rAil. 

oT6upaeT -1·10-13 CM<a!\.1\< 0 u 1,5·10-13 <r!\1\< 3,0•10-13 eM B xopoweM 

cornacnH c .r:taiiHbiMil no .r:tno!IHhiM rHnepljlparMeHTaM!?/. OTMeTuM, 'ITO cneKTp 

Mace ( 1\.i\ J , nonyqenni>IIi 'Iepeo o.r:tuu ro.r:t nocne uaweil pa60Tb/5/ BO B3auMo

.r:teticTnuSix K- c ¢peon-uponanoBofi CMeCbiO Konna6opauiieti EpiOccenb-llEPH-: 

JlOHAOH-Me.r::t<jlOp.r::t/8/, 6mi'30K K naweMy cneKTpy Mace. nocTOHHO BHHMaHIISI/5/ 

TO o6CTOSITeJ1bCTD01 'ITO D .QByX6apl!OHHblX CHCTeMaX C yaenH'leHIIeM CTpaHHOC

TII, HJ111 1 'ITO TO >Ke, C y6biBaHHeM I'llllep3apSI.r:t8 a6COJ1IOTH8Sl BeJ1II'liiiia .QJ1IIHbl 

pacce51HHSI MOHOTOHHO y6LtBaeT: a np=-24•1Q-13 CM1 a J\p =-2,0•1 0-13 CM1 a J\1\ -

--1·I0-13cM. 

4. CucTeMa (/\ pp)(B=3;Y=2). CneKTp a¢¢eKTHBHbiX Mace aToii cucTeMhi 

I13 742 C06biTH:i:i C (2-t5) IlpOTOHaMII HOKa38H Ha puc. 8. 3na'l,IIMb!X lliiKOB He 

na6niO.r:taeTcSI. Anann3 noKa3an, 'ITO nepe:rynSipllOCTII co.r:tep>KaT co6hiTIISI1 .r:tnSI 

KOTOph!X KOM6UHaUIIH M J\p llOilaAa!OT B o6naCTb MaCe lliiKOB npn 2058, 2127, 

2252 Man. 

5. CncTeMa (K Op) (B~l,&+l;Y~2). 3Ta CUCTeMa, KaK II BCe paCCMOTpeHllbJe 

BbiWe, o6na.r:taeT I'III1ep3ap51.QOM Y = 2 1 110 6apUOHHb!M 'lllCJlOM B=l II CTpaH

HOCTbiO S =+ J o 

Ha puc. 9 !10Ka38Hbl cneKTpbl Mace (K 0 p) Il3 noai!MO.r:teilcTBHM TT- c~2 II 

n{> CF c o6pa3oBaHneM nap i\° K 0 
H npoTonoB (,309 n 205 KoM6IIHauuii co

OTBeTcTnenno). 
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3a'lepHeHHble nnolllallH cneKTpOB COOTBeTCTBYlOT TeM KOM6HHaUHSIM (K 0 p), 

llllSI KOTOpb!X MaCCbl KOM6HHaUHil: (A p) H3 TeX )Ke C06biTHli nonanaiOT B o6nac

TH nHKOB MAp=2058, 2127, 2252 Mas cneKTpa Mace (A p). PaaHOCTH nonHbiX 

H saqepHeHHbiX cneKTpOB MaCe (KOp ), KOTOpble y)Ke CB060llHbl OT B03MO)KHo

I'O snHSIHHH ljlopMbi cneKTpos (A p) , npuseneHbi s HH)KHeA nonosuHe puc. 9. 

KaK nonHbie, TaK H pasHoCTHbie cneKTpbi Mace ( K Cf,) He o6Hapy)KHBaiOT 

SHa'IHMblX oco6eHHOCTeil:. 

6. CucTeMbl ( Ep) (B::3; Y= 3 ) H (4p) (B=4;Y=.4) • B cneKTpax Mace 

9THX CHCTeM SHa'IHMblX OC06eHHOCTeli He o6Hapy)KeHO ( 4118, 1791 C06b!THli 

COOTBeTCTBeHHO)o 

nonbiTaeMCSI npocnellHTb SaBHCHMOCTb B03MO)KHOCTH o6pa30BaHHSI pe30HaH

COB OT KBaHTOBblX 'IHCen CHCTeM, paCCMOTpeHHbiX B 9TOli pa6oTeo B Ta6nuue 1 

npuseneHbi cucTeMbi H HX nonHbie KBaHTOBbie qucna B , S '· Y • B nocnenHeA 

rpaljle sHaKOM '+' o6osHa'laeTCSI ljlaKT na6niOneHHSI pesoHaHca, a sHaKOM '-' 

· OTCYTCTBHe TaKOBOI'Oo 

' 
Ha6n10naeTCSI npHMe'laTenbHaSI saKOHOMepHOCTb. PesoaaHCbi aa6niOllaiOTCSI 

llHWb llllSI CHCTeM, nonHblil: I'HnepsapSill KOTOpblX He npeBb!WaeT enHHHUbl, T.e. 

YS:: 1 • 

Ta )Ke saKoHoMepHoCTb HMeeT MecTo H ·nnH Ta6nH'IHbiX pesoHaHcos c 6a-

PHOHHbiM tlHCllOM' B s:: 1 • I "( 
He HCKlllO'IeHO, 'ITO ycnOBHe Y ~ 1 SIB11SieTCSI YHHBepCanhHbiM llllSI BOS-

MO)KHOCTH Ha611IOlleHHSI peSOHaHCOB B006iue, C 1ll06b!M 6apHOHHbiM 'I:HCllOMo 

Ecnu aTo TaK, To ycnosue Y~ 1 SIBnHeTcSI Heo6xonHMhiM, no aenocTa

TO'IHbiM ycnOBHeM o6paSOBaHHSI peS.OHaHCOBo 

flonqepKHeM, B CBSI3H C 9THM, _'ITO HCCnenosaHHe cneKTpOB a<jxjleKTHBHblX 

Mace MHOI'06apHOHHbiX CHCTeM1 TaKHX KaK ( n Y m'N ) 1 I'lle Y -I'Hnepon, N "':' 

nyKnon, n , m = O, 1, 2 • • • npH ycnoBHH m- n :;: 1 

llOBHSI npencTaBllSilOTCSI KpafiHe He06XOllHMblMHo 

a TaK)Ke 6es aToro yc-

3aMeTHM B SaKlllO'IeHHe, 'ITO C ysenH'IeHHeM aTOMHOI'O HOMepa H seca 

Slllpa sepOSITHOCTb Bbi)KHBaHHSI peSOHaHCHbiX MHOI'06apHOHHblX CHCTeM, SapSI-

)KeHHbiX B 0006eHHOCTH, llOll)KHa nanaTbo 

noHCK llBYX6apHOHHblX pe30HaHCOB, BepOHTHO,Uenecoo6paSHO OI'paHH'IHTb 

HnpaMH c A ::; 12 ~ 

AsTOpbi Bbipa)KaiOT rny6oKyiO 6naronapnocTb B.A. BenSIKosy sa noMOIIIb 

B nporpaMMHpOBaHHHo 
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