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I. BBS.uSllliSI 

I

Ilanaaa paoora RBJI.HeTCR na3BiTHeM .11 ,UeTaJU!3armeí1: o611lei1: cxeMH ana


~3a pa~anbHUX B036y~eHRfi7I,2 , B rrpHMeHeHH~ R HHTepeCHO~ H BeCb


Ma aRTyanbHoi1: , Ho BMeCTe c TeM H HaH6o~ee TPY8HOn 3a.ua~e - aH~

I 3Y nC8B,IJ;OCKaJUIpHHX R30cillÍI'JI8THhlX .nerxax p830HaHCOB. Xoporno H3BeCTHo~ 

~TO 06~CHeHRe CBO~CTB .O~-RsOCHHr~eTHHX MesoHOB H RX B3aHMO.ue~CT

j
 
I BE: ti ,naBHO RBJIReTCR o,nrmM H3 B81KHl:lX no~rOHOB )J)Uf nponepsa .uHHaMH~eC


Roro anrrapaTa H MeTo80B KXn, He OTIHpa~HXCR Ha TeopHD B03MYmeH~.
 

8RcrrepHMeHTanbHHe OTRpHTHR noc~e.uHero BpeMeHH nopon~ HOBHe np06~eMH, 
I 

I 
CBRSaHHHe c cymecTBOBaHHeM ue~oft r~/nH TaKHX COCTORHHn B HHTepBane 
Macc OT I raB no 2 raB (CM. Od30p ). B CBff3H c TeM, qTO H8ROTopue 
H3 !U'!X Ha6JIIO.naIOTCR B peaznaax aHIUIT'H.JIRI.Ul:H TIDlteJIHX RBapIWB (panaarraoa
Hl:lX ri, -paorranax) , n,nylI1IDC xepes npOMeJKYTOqHHe MJ~bTHrJIlOOHHHe COCTO
RHIDI, B03HJiR sonpoc o B03MOltUoI po.na B03dY1iU(eHH~ rJIlOOHHl:lX creneueã 
CBo60~ B ~OpMHpoBaHKH CBoftCTB Ta~x COOTO~. B TO xe BpeMR B TOM ~e 

HHTepBaJIe MaCC MOXST H8XO.n;HTbCR TaK!te HeCROJILRO pa;:oiaJILHHX B036YJK,IJ;8Hlfli 

~'Í -CHCTeMH c RBaHTOBllMH tlliCJIaMH 1 (HJIH '1" ) - Me30Ha. Ilo 
8TOn rrp~He a~KBaTHaR HHTeprrpeTaURR H CRCTeMaTHKa Ha6~naeMHX 

H30CRaRRpHHX peaOHaHCOB cymecTBeHHO 3aBHCRT OT pemeRRa 06meft np06~e~ 

YCTaHOBJIeHHH cneKTpa MaCC pa~aJIbHHX B036y~eHH~ ~erKnX MeSOHOB, nOCT
poeHHHX M3 ~erKHX ( u. J.~ ) KBapROB~ rrepBoo~epe,nHO~ aanaqeft OCTaeTcH 

H~eXHaR ~eHTH~HRanHH nepBoro ~aJILHOrO B036y~eHRH TaKHX MeaOHoB. 
nnR BHpa60TKH KaqeCTBeHHo~ OueHKM cRTyaUHH MH c~TaeM ueJIe0006pa3

HUM C~e~OBaTb ~eHOM8Ho~ori~eCKOMY no~xo~, OCHOBaHHOMY Ha rrpOCTHX MO
~e~bHHX C006paE8HRRX /1,2 H rr03BOJIRDmeMY Ha o~~e~ OCHOBe npOaHanH3R
pOB8TL pa3~~H8 npoueCCH c ~aCTReM paCCMaTpMBaeMHX pe30HaHCOB. K 
COMaJIeHKD. K3-3a OTCYTCTBRR aRcrrepHMeHT~HO~ HHq.oPM8UHH o BHCillHX 
BOSO~eHHHX ~erKKX MesOHOB MH BHHY~eHH orpaHH~BaTbCR ~b HaH60JIee 
6~3KWMR K OCHOBHOMY COCTOHHHD B030yJK,IJ;eHHRMR. E /2/ no.upo6HO paccMOT

peHH 2 8JIDTepHaTHBHHX BapHaHTa, YC~OBHO HaSHBaeMYX HaMH 2- H 3 -ypOB

Otf\tilhnf.'UHG.it\. RilC'1'U11T \ 
11i"':f$~\'liX ~CCJleÃOBaUII . 

6'1SJ1~lCTEaA



HeBID,ffi CXeMaMH. B rrepBOn MS HMX B RHTepBa~e MaCC ~O ~ 1,8 rsB pac

no.noxeno TOJIblW O,IJ;HO (l-:e) panaansnos Bosc5YJK,Il;eHMe ~erIGiX MesoHoB; 

HanpRMep, )J,JlJI p-Mesona - p (1600). Bo BTOpO:tt cxene BaTOM JKe RH-

TepBaJIe HaXO~TCR ,IJ;Ba pa~aJIbHHX Bos6y~eHMR (I-e M 2-e), HanpMMep, 

p (1250) M P (1600). C ~oc5a~eHReM oeHOBHoro COCTORHHR MH rroJIy

~aeM cMcTeMy M3 2 RiR 3 HHSlliHX no r~cee COCTORHHH, Ha c5ase ROTOpax 

npOHSBO,JUiJIaCb ,1UIarOHaJll13aIJ;ID1 MaeeOBoro oneparopa <tr~ -CHeTeMN c op
c5RTaJIbHHM MOMeHTOM L = O. 

K.nlO~OM R OROHtIa'l'eJIbHOMy BUc50PY Me]ií,IJ;y ~BYMR YK8saHHhlMH CXeMaMH Mor

.no 6hl RBRTbCR BWlcHeHHe craryca f (1250) - pesonanoa , B HaCTOJIlltee 

Bpem nce eure He. onpsneaennor-o (CM. ocaop /4/). COBceM aenamro CTaJm 

R3BeCTH.l:J peSYJIbTaTU aRCnepIIMeHTOB Ha BCTpetrnHx e~e- -nYlJR8X no 06

HapYJKeHRlO aroro peaonaaca lIO ~orvmHHpYKII1eR W TI 0, -xone pacnana /5,6/. 
O~eHKR na llm:pRHY ~enTOHH(~rO pacrrana ' r ( p (I~50)"" e+e- ). B ( R 
(1250) -4)I1 )<13 aB /5/ H r ( p (1250) ~ 'e+e- ) < 170 9B /6/ 
PE;SRO OTJIR~aIOT~R OT paccnorpeaaoã HaME: panse /1,2/ BeJml!HHH r (fi 
(1250)'" e'" e - ) = 660 ± I~O sB H, KaS8JIOCb 6H , RCK.!llOlJaIOT B03MOJKHOCTb 

cymecTBOBaHHR p (1250)- pe30HaHea H~ ero HHTepnpeTaUHH Ka~ n~pBoro 
panaansnoro Bosc5YJmemm p - Me30Ha. Mu. O)~HaI\O, noaaraea, ~TO OROlI

't{aTe~bI1UH OTKas OT 3-YPoBHeBoíi QxeMIl oes ~onomm:TeJIbHOrO accxenosa

Hlffi BOSMOJllliOCTH MO~eJIHpOBaHHR Hac5JI1OJt8eMblx celJerurll e YtIeTOM nonycra

MO.!1 B8pHamlI;I napanerpoa HRSUlliX P -pe3ülIaHCOE li. BR.7Ia~OB ene xe 

.H,IJ;eHTHllJHURpOBaHHI:lX B1:Illle~ei.'mlltHx p - B036y~eHID1 B. paãoae 2 raB 6wr 

c5u ijp~Jli,11,eBpeMeHHI:lM /7/. Kpoue Toro. MJi XOTHM 06paTR'fb,BHRMaHHe na TO 

Oc5CTORTeJIbC 'l'BO , qTO B eJIy~ae OTRaSa, OT p. (1.250) B03HRKaeT npooae-

Ma C H'Teprrp~T~eH He,n;aBHo Oc5~eHHoro cTpaHHoro K* (1410) - pe30

xaaca 8/, paccaarpaaaenoro ,B uacromuee .BpeMH KaR panaazsaoe Bç>sc5YJK,II;e

mre K* (892), aHaJIOrH'1HOe p (1250). Jlonocnoro pena rrpoc5~eMhl. 
B03HHKaKlI1He e anexaaruoâ HHTeprrpeTaIUieti BI:lll1eynOMH.HYTlIX H30cHHr~eTHl:lX 

nCeB~OCKaRRpHHX pesoHaHeoB,6Y~T rrpe~M~ToM rrocJIe~romero 96cy~eHRH. 

ITo 9TliM npR'lliHaM r:lli nazee rrpHBO,ImM CJIe,n;CTBHR 060HX paccaorpeansx pa

lIee BapRaHToB.He OT~aBaR sapaHee rrpe~OtITeHllR HR O~HOMY M3 HHX. 

Cne~Mf~JHIwi1 H:SOClUlrJIeTHOrO ncesnocxaaapnoro KaH?JIa ~~ -BsaRMo~eR-

CTBKH RBJIReTCR eRJIbHOe "aHHHrY~~OHHOe ·BSaHMO~e~eTBRe. rrpHBo~ee. B 

tIaCTHOeTR, K eymecTBeHHoMY CMernHBaHIUO H30CHHrJIeTHHX I ~ ) ti ~ = (uit + 

I1J )/(2 R "1'>11 =. ~~ -xaapxoaax ltoH~RryP8lUiit n YBemeHHIO MaC

cu ~ / -MeaOHa ( U (-l) -npoõaeaa) , Bsacuenae xapaxrepncrnxa aroro 
B3aHMO~eRCTBHR npe~CTaBJIReT nepBOCTeneHHYIO BaJKHOCTb ~ RXU. ~eHOMeHO
~o~~ecroiM rrpe~CTaBRTe~eM 3Toro BaaHMo~eHCTBRR B HanJeM no~xo~e RBJIReT
CR .n:onO~HI1Te~:hH~ l!JIeH B MaeCOBOM orreparopa J pc (1 G) =0-'" (0.+) 

- ceRTopa (eM. 2/). CTpYKTypa aToro l!JIeHa COOTBeTeTByeT HarneMY rrpe~
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CT8BJIeHIDO o npeHM;ymeCTBeHHO ROpOTRo;n;eftcTBYlOll.leM xapaxrepe aHH1U'HJlRIl;H

OHHoro B3aHMo~eiteTBIDI. OCTaBaRCb B paMKax HaMepeHHO KóHcepBaTRBHOH cxe

lvThI ,MbI ITOKa 'tiTO ne npsnnoaaraea c~eCTBOBaIlliH nCeB,IJ;OCKaJIHpnOrO rvnoõo

.ua cpena COeTomrnfi •npHCYTCTB~ B paCCMaTpHBaeMOM l'IHTepEaJI8 Mace, 

a sanaeacs nonpocoumoaao Jlli Bblc5paT:D napaxerps aH!illTi'IJlHI.J;aOHHoro Bsa

ilMO~eHCTBHR TaK.'tiTOÓU coóe~BeHHbI8 WYHKUllli rro~oro MaCCOBoro OITepaTOpa 

COOTBeTCTBOBa~ CíbI BceM COBOKynHOCTH 9KcnepID~eHTaJIbHoit Y.HWOPMalUill, 

OTHOCRIIleitcR K nac5JI1O,ltaeMUM 0- - R30CHHr~e'l'nhlM peaonancav, Bl'.JIIO'1aFI 

ClQII;a 'tlRCJIO pe30n8HCOB. llX MaCCbr. BepOíITHOCTM HX oc5paaOBaHHR H pacna

na B pa3~RtrnlIx B3aHMo~eite'l'BIDIx? TeM ne MeHee nase IIpR BbInOJIHeHy.H 

9Toro Tpec50Bamm oeTaeTCR 3HatrnTeJIbHbIH npoR3Bo~ TI BHc50pe napaMeTpoB. 

TaK, B npe~ImYIJ.teit paõorc /2/ cÍlmo YK8aaHo 2 pemenaa, CHJ1J,HO OTJIlfIlaIO

naxca ~pyr OT npyra no cBoeMy xapaxrepy H B'. '110 JKe BpeMFI ~OCTaTOtIHO 

xoporno corJIaCY1OOU1XCR e 8KcnepHMeHTOM. B ~aHHOM: paoore HaM ynanocs 
YMeHbIIlliTb STY neO;n;H03Ha"tllIOCTb, HCIOIlOl!RB O,llHO JfS YK8aaHHb1X (I-e) perne

J:IH-tt/2/ na OCHOBe CíoJIee TmaTeJIbHOrO paCCMOTperLHH pamIanHOHHilX R CHJIb-

HUX pacnanon 0- -R30CllHrJIeTHHX peSOHaHCOB. 

Ilnax CTaTbl'I TaI~OB. .IJ.nR He06xo.nHMbit CTeneHR saMKHYTOCTYL R3JIOJKe

HRR B pas.n:e~e e'KpaTKo·c5YlJYT BHOBb CQ)OpTl'!YJillpOBaHH OCHOBHhle nOJIOJKeHJiR 

nauero nO;n;XO;IJ;8. O;n;HaKO 6e3 M3 TeMaTR'1eCKoít (fx:)prv1YJllipOBIrn, passacnea

HOi{ B ~eTaJIRX B rrpe,Ul:l,1l;Yl1.\~it paoore /2/. I.fi:l Jillnró npnBo~M acrroxssye


Mhle SHalJeHHR BXO,llHI:lX; napaMeTpoB, coc5cTBeHHHe 3Ha'1eHIDI :vI cOÓcTBeHHHB
 

WJHI~H MBCCOBoro onepaTopa ~ Me30HOB, B TOM 'tllCJIe H nJIR 0-

H30CHHrJIeTHHX peSOHaHCOB, B paMKax 2- R 3 -ypoBH8BUX cxeM. B pa3~e


JI8 3 06cy~alOTCR: rrpo~eccu oópa30BaHIDI STHX pe30HaHcoB B p~alUtolI


HHX J! 'l' - pacnanax li B- S8PR.noBD-06MeHHux c5IDIapHHX peaxnaax 

TI-p -BSaHMO;n;e~cTBHR. B 4 - M pa3~e~e rroJIy~eHI:l lliHpHHU p~~

OHH.l:JX (O,nHO- R ,IJ;BYXWOTOHHl:DC) pacnanoa. B pasne.ne 5 paCCMaTPHBaIOTCa 

eHJIbHHe pacnans pesonaucoa na OCHOBe MO~E'.Jlli pozneaaa ~~ -rrapa H3 

BaKYYMa, ollHcaHHo~ B ~eT~ B /9/. B Sa~qeHHR o6cyx.n:a~cR rro~
lteHHHe peSYJIhTaTH R HX cpannenae c pe3y.7IhTaTaMff 6Jm3KHX K HalIJeM no 

csoea lI8npaBJIeHHOCTR H ueJIRM paoor ,n,pyrRx aaropoa /10, II/. 
MI:l aasepaaea BBO,IJ;HyIO lJaC'l':h nOflCHeHYtFIMH 1\ Tac5J1ID.{e I. B He~ npa

Be.rr;eHH M3BeCTHue HaM K HacToHllleMY BpeMeHR 0-+ -R30CUn1'JIeTHUe pe

30H8HCIl, xoropse MI:l c5y.n:eM B ~a;r:hHefimeM iTHTaTbCR O'fOJlUJ;ecTBRTb c pa)J;PI

,a.rr:bHHtvm B03c5YlK.1J.eHIDIMH (., - tt/) -Me30HOB. 3HaK nonpoca B COOTBeTCT

BynIl8M MeCTe 03H8'1aeT, 'tfl'O .n;aHHmt pe30HaHC euie .ne Hac5JIIO~aJIc.R: Cp8,IU,t
•rrpo.nyKTOB YKaSaHHO~ peaKUHH. Heoc5xo,ImMO OTMeTHTb npe~BapHTeJIbHHn xapaR-

Tep HHWoPMaUHR o MHOrHX xapaKTepHcTRKax, nepe~CJIeHl{HX B Tac5JIRU8 I; 
BKJI1O~aR, HHor~a, cano óymec'raosaaae nannoro peaoaanca , OcoC5IDl: HHTe

pec R BaJKHOCTb ,JVIH H.neHTwll1u<amm noennocxanspaoro romõoza MOJK8T npsn

3 



CTaBHTb E /i- - rrpodJIeMa: ctmTaTli]lU E. (I420)-H oi, (I460) _ 
pesoHaHCH rrpoRBJIeHaffi~ B paSXRQHHX rrponeccax O~HOrO H TOrO me COCTO
RHRR HJIH ~YX paS~~HX COCTOHHIIH? BoJI8e rro~podHoe odcy~eHHe 3Kcrre
pHMeH'I'aJThHott cHTyarUm c 0-+ -peSOHaHCéiMM MOJítHO HaHTli B Odsopax/3, 12~ 

J PC 
Tad~a 1. HaOJIIO,IJ;aeMbf8 -= 0- + -peSOH8HCH 

PeSOHaHC	 llOJIHaH lliHpHHa OdpaSOBaHHe Hadmo,naBIU8RGR
(Macca, MsB) (MaB)	 Mo,n;a cWII:>HOro 

paclIa~a 

BC !/,\,-~ Pes)" R Cp Ih)n-p es.·,xi0 3 

~ (549)	 0,87 ± 0,I5a ) I° 
~ ... (958)	 0,28±0,10/I3! tJlT1;

4,5 ± 0,6a) 0,5Z±0,06/15/ (70%/4/)P,22±o,03/14/ 

~ (1275)	 ( 70) rrpHdJl. /16/
 
32 ± 10 /17/ ? BJ1~eH ~1iJf
 

X {I380) + /18/
 
(ItE. trnCJIa 27 - 18 /19/ L2hIPHdJI./ /


I 9H8 YCTaHOBJIe-(IOO)rrp1idJI.. B(X"~31li) ?	 'lJlJiHtl) • 

E (1420)	 52 ~ 5 /3/ ? BH,D;8H , nJi 117/ 
RK"T1 1201 

-(. (1460)	 97 ± 13 /3/ 4,3 ± 0,7a ) ? 
B (i.-KKIí) B ('''~U)<26%./31 

x (1550)/19/(IOO)rIPHdJI~I9/ (2)rrpHdJI/I9/ ?
 
Pf
 

}(1aoO)/I9/(100)rrPHdJI~I9/(2)rrpRdJI./1S/ ? rr. W eJ 

a)3T:H SHalJemm rroJIYQeH1:l rryTeM ycpe~HeHIDI ~aHH.bfX, rrpe,ncTaBJIeHHIlX rf3t: 
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2. CrreKTP Macc HRSillHX panHaJIbHHX Bosdy~eHHM rrceB,nocKaJIR~HHX II 
BeKTopHHx MeSOHOB: rrOCTaHOBKa sa,naqM H CBo,nKa peSYJIliTaTOB 

1Lrr.R: 0rm:C8HID! cnexrpa MaCC panaansusx BosdYJK.UeHl!H (L =O) JIer:r-rnx 
(rrceB~OCRaJIJIP'Hi II BeKTopHHX) MeSOHOB MH npennoxaraea JIHHefu!hIM f\ofaCCO
BH~ orrepaTop 2 : 

Ao A 

+ M + M	 (I)M Mo cnHH-crrHH aHHHr. 

Ilepsoe caaraeeoe Mo npencraanaar cocoâ cyrlllvry MaCC COCTaBJI.HlCllI{HX rcsap
xa H aHTHImapRa H 3HapI'IDI CBRSH ~.;. H8 B031\'r~eHHoro ,nBYwr ,npynu.m: 
CJIaraeMHMK YPOBHR ~ -ro pa,nHaJIliHOrO BosdYJK.UeHllR ( ~ =0,1,2, ••• ; 

1. = O cooTBeTcTByeT OCHOBHOMY HeB03MymeHHOMY COCTORH:IUO). JLn:H aTOM: 
3HeprHK CBRSR MH rrpe,nrrOJIaraeM S8Bl!CHMOCTli 0'1' rrpllBe,neHHofi MaCCH, COOT
BeTcT~yromYID JIHHe~HO pacTymeMY rroTeunRaJIY. BTopoe CJIaraeMOe B (I) OIT
pe~eJIHeT CIIEH-CITRHOBOe pacmenneHHe TalillX YPoBHett. 3'1'0 B3allMo~eHcTBRe 

xapaxrepaayerca OOmEM napaaerpoa C. ,YMHOJKae1fulM na <. 6"",,' 6' i\. '> = I 
,nJJR aesropaax li - 3 .nJIR nceB,noCI<a.JIHpHHX MeSOHOB, 11 ooparao rrpo
rropUROHaJIliHO MaccaM KBapKOB. MH rrpe~OJIaraeM aTO BsaHMo~ettcTBRe HM8
IDmKM ROpOTRo~eHCTByromni XapaRTep R rroaTO~~ C~TaeM ero rrporropnHOHaJIli
HHM .3HaQeHnRM BOJIHOBl:lX lf!YHKI.Ulf.i: "B HYJIe" ;nJIJI HeBosr.1YmeHHHX pa,IU1aJIliHHX 
cocroanaã, !lr1H OTHOCKM 3TH 3HaQeIUUI K COOTBeTCTBYIOmeMY SHaQ8ImIO ,nJIR 

OCHOBHoro cocroaaaa H xapanrepxayex CIIHH-cmmOBoe BsaliMo,neficTBHe -c-ro 
pa,JUIaJIliHOrO COCTomnUl napaaerpana ;X -i -= 't' i (O) / ~ o (O ) • 0'1'
MeTHM, ~O CllHH-CTIRHOBOe BsanMo,ne~CTBHe CMeillllBaeT Me~ COdOM paSJIHq
HHe rrepBOUalJaJIDHHe cooomeasse COCTOJlHM Mo • Haxoneu, rperse CJIa
raeace B (I) npe,nCTaBJIJIeT COOOR amillI'MJI.HI.J,HOHHoe BSaHMo,neficTBl1e, ody-
CJIOBJIeHHOe BHPTYaJI:bHHM nepexortox q..q; - CKCTeMH B rrpOMeJKYTOlJ!me 
rJIlOOHHOe cocroanae , TIOCROJIDKy nocxeztaee JIBJUIeTCJI YHHTapHHM CmrrJIeTOM, 
TaKoe BSaKMO~eftcTBKe, HMeeT MeCTO JIHillli ,nJIR HSOCKHrJIeTHHX MesOHOB. OHO 
CMemnBaeT Me~ COdOM COCTORHKH CTpaHHHX H HeCTpaHHhlX RBapKOB , a 
TaRllte pa3JmlJHHe nepsouaxaasaae COdCTBE3HHH8 cocroanaa Mo. KpOMe TO
ro·, HSBeCTH0, lJTO OHO secsaa cynecraeano ,1J,JIJI rrceB,nOCKaJIJIpHhtX (H30CHHr
JIeTHHX) Me30HOB ~ tt'" .H nrpaer SHallliT8JIliHO MeHliuryRJ pOJIb ,IVIH BeK-J 

TOpHhtX w~ <r MeSOHOB. no 3Toit npaxane Ml:l OCTaBJIHeM ero MR rrep
sax H npeaeoperaea KM ,Ir)IJI nOCJIe,nHlIX. Jf,a.rree, MH npemroaaraea MJI 8FUUI
rRJIHUROHHoro B3aRMO~eftcTBHH WaRTopHSOBaHHYRJ lf!opMY 

M ~ ,. { ( z: :i i ( fi" 1 \ Clt ',: + l~ \~~),: )1· [ i -rr 1. (2)8HH1IT'. i= 0,4,2. •... 

r~e .I, t") i - ( \.liA + JeI ) i / U n \~ ~ ").. = (~~) i - BeICTopH, 
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HaOCHHrJIeTHHX KOM6HHaI.UiH HeCTpaHHHX H CTpaHHHX IeBapROB B i - M 

pa.zm:aJThHOM (HeBOSMYmeHHoM) COCTOIunrn. PaaJm'tllIe' aHHHI'HJIRn~mHHoro Baa
HMo~e~CTBRff ~ paaJIH~HX P~HaJIbHHX COCTORHHH yqHTHBaeTCR c llOMOmbID 
Roa<MJm.J;HeHToB .z.. (.i, = 1,2, ••• ; ~ CI .= I) H ;IJ.JIJr CTpaHHHX Ir HeCTpaHHHX 
IeBapROB C rrOMOIqbIO ROa~eHTa~!> • <I!opMa (2) yxaaasaer na TO, 'tJTO 
ammr:H.JIJn.nrOHHl:lH nepexon ~í- -COCTOffiIIDI B rrpOMeJKy-TO'tlHOe rJIIOOHHOe COC
TOHHHe H 06paTHHfi rrepexo~ H3 aToro COCTORHRH B nOBoe ~~ -COCTORHHe 
He saBHCRT ~pyr OT ~yra. 

Terrep~ 3~a'tIa aaKJIro~aeTcR B orrpe~eneHMH co6CTBeHHHX 3Ha~eHHH H
 
co6CTBeHHHX ~YHKU~
 

IV>", z: o{il~i-')i (3)
i "'0."" .2., ... 

orrepaTopa (I) • Heorrpe~eReHHHMH rrapaMeTpaMH OCTaIDTCH: ;IJ.JIJr Bcex MeSOHOB 

mOt",~('JC~ilh'tO/tn~). C, E..i (i=O.i.2 •... ) .. r;, (4~ •• Jl.•••• ). (4) 

rne h1". tn~ - MaCCH HecTpaHHHx (m.. = m... ) H CTpaHHoro RBap-
Ka; ;JJ.JIíI 0 -HSOCHHrJIeTHHX MeSOHOB eme 

~ •.~ ~. !t i (1. = .f .2. , '" ) , ( 5) 

KaR YRaSHBaJIOCb BO BBe.nemm, B ~aJThHeíIDIeM MbI orpaHHtrnMCJI JImlIb 

6JIIDJta~~ R OCHOBH0f.W COCTORHHXl pa)tHaJIbHI:lMH Bos6Y!U(eHIDIMH. IIapaMeTp 
(4) l}JRKcHpyeTCJI B paaxax TOM HJIH HHott cxeMli HS YCJI0BH!I COBlIa,neHIDI 
C06CTBBHHHX SHa~eHH~ MaCCOBoro orrepaTopa CO SHa~eHRHMH MaCC HSBeCTHHX 
~HsxqeCKHX rrCa~ocRaJIJIpHHX (HeRSOCHHrJIeTHHX) H BeRTopHHX M8S0HOB, a 
TaIate 3Ha~elma BOJIHOBHX ~YHKr.tHn " B HYJIe" .lt1IH BeKTopHHX peSOH8HCOB, 
rrOJIy'JIeHHHX 'aa OCHOB8 ,naHHHX O JIenTOHHHX nmpmrax aTRX peSOHaHCOB. ivm 

0- - R30CHHrJIeTHHX Me30HOB BOSHHRaeT ~orrO~HTeJInHHD rrpoR3BOJI,
 
CBJIS8HHHit C HamI'tllIeM HeH3BeCTHHX rrapaM8TpoB (5), xap8RTepHsYJJmIfX 8H
HlII'HJIJUnIOHH.ldt RaHaJI. Tpe60BaHHe COBrra,neHHJI lJJ3yx HHanm:X co6cTBeHHHX
 
SH8QeHHl MaCCOBOro orrep8Topa (I) C MaCCaMH ~ (549) R ~' (958)' rros-

BOJIHeT JImIlb onpe~eJIJITn rrapaMeTpH), H ~~ RaK qJynKrU!H OCTaJIbHHX na

paaerpon .r i • 

2"':YPOBHeBaJI CxeMe ( i. = O,I). BaToM cJIY'tl8e, nOMHMQ OCHOBHoro
 
.cocroaaaa, MH Y'tJETliBaeM e~HCTBeHHOB aaanaaaee pa.ItH8JIDHOe Bos6YlUteHHe.
 

(MaTPBlt8 MaCC, caOTBBTcTBynnaH MaCCOBOf.W oneparopy (I), B .naHHOM CJI.Y
sae 6y~eT 2 x 2 - MaTPHUeit. MaccH MesoHoB, nOJIyll8D1tHeeR IlPH ,mrarona

JIRsanHH TaRoI MaTpKUH, rrpHBe~eHH B Ta6~e 2(no~epKHYTH BXo~e SH8
QeHHH).KpOMe Toro, HaJIaraJIOCb YCJIOBHe COBrra,neHHH ~ BeRTopHoro pe
SOHaHca t>' (I600) SHa-qeHID! '1 f',' C TeM SHa-qeHHeM, zoropos MIl RSBJIeRJIR 
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Ma aKcrrepHMeHTaJIbHHX ~aHHHX (CM. /1/): 

2. . .2 1/2

"for / :: 'Y("/(O)/vr(O) =- (roi' Lr,_e+e- / "'"'C" ['f'-e.+e-) c (6) 

=-.,,3,2~O.H. 

TaCS.Jillga 2. MacCH JIerIU'IX MeaOHOB H KX pa~a.JIbHOI'X BoaCSYJK,Uemni (L== O) 
B 2-YPOBHeBOn cXeMe (BXO~HHe 3Ha~eHRff rro~epRHYTH) 

Blt~CJI8HHlte 3HatIemm 3I\CrrePHM8HTjJIbHOe 3HatIeHHe 
MeaOH MaCClt, MaB MélCCH, MaB 4/ 

Ti (140) 140,0 1: 0,2 { I35(HeMTp.) 

I40ba~.fDK. )

Ji" (1240) 1240 :!: 40 1200 - 300
 

(770) 770 :!: I,5 769 ± 3f
 
f' (I600) 1590 1: 20 1590 ± 20
 

\'< (496) 496 1: 0,5 { 4981Heil~ 
494 aaf 

\("(1400) 1390 ± 40 1400 - 46 

K* (892) ! 890 ± I 892,1 ± 0,4
 

K-'(I650) 1640 ± 20 1500 - 1700
 

Cf (1020) 10I9,2 ± 0,1 1019,5 ± 0,1-- ,
 
<f / (1700) I7IO 1: 10 1685 1: 10
 

CBo6o~HHe rrapaMeTpH ~ aToro BapHaHTa rrOJrytIRJIHCb CJIe.nyIDUmMH: 
Mo =(300 ± 3) MaB, "'-:. =(457:t I)MaB (~~ = 0,656 ± 0,005), c = 

=(126,5 ± 4',3JMaB, f... o =(62 ± I)M3B,. E.. =(852 ±: I9)MaB, 
(7)

~. = -( 0,97 ± 0,007). 

3T~ aHatIeHHR HeCKo~/o OTJIlPIaIOTCR OT 3Ha'tIeHHH, rrpHB8~eHHh[X B Hametl 
rrpe.InmYmeH pa60Te 2. ÜCS'hl1CHR8TCR aTO TeM, 'tITO ,nJI..fI BXO.u.HO~ MaCClt 

p/ -xeaoua MH npHH.H.JIH reneps Ta6JIH'qHoe snasenae h'lf>' = 1590 "MaIt 4/ 

KO~HeHTlt ot" ' .ortpenearmuae KOHgmrypaUHoHHYIO CTPYKTYPY BeKTo
pos COCTOSIHHH pa3Jm'qHI:lX MeSOHOB, npaaeneus .a npHJIOJiteHHH. 

.IJ.Jm rrce~OCRaJI.fIpHHX HaOCMHrJIeTHla pesonancoa napaaerps ~ R ~ ~ 

CTaHOB.fITCR BaTOM cJry'tIae tPYHI!IlHíiMH e,Ir,IDiCTBeHHoro CBoCSO~Horo napaxerpa 
2 , xapaxrepnaymtero YtIaCTile B aHHJUTHJIJII.UWHHOM Ba3HMo,neítcTBHM 
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~11illL OWIOrO p~a~LHOrO Bosoy~eHRH. 8Tll SaBRCllMOCTn rrOKaSaHH Ha
 
pllc.la. Ha pnc. 2a rrOlffiSaHH SaBllCllMOCTn Mace ~BYX pa~anLHHX BOSOY~


~eHRn (~-~') -cnCTeMH OT Toro ~e napaMeTpa.
 

v,061 Ys a 
, 

0.5 

300 

200 200 

O 0.2 0.4 0,6 0.8 1.0 
Z2 

PRC. I. SaBllCHMOCTH napaaerpon ~ R ~ ~ OT napaaerpoa .c . I'pa
lÍMIrn: a) .nmr 2-YPOBHeBo"ti cxer.m:; o) ,IJ)I.H 3-YPOBHeBo"ti cxeas. KPYlU<8:r.m OOOS
Ha~eHH rrpnHRTHe B pac~eTax 3Ha~eHllR. 

ECJrn OTO'~ecTBRTL I-e panaansnoe B036y~eHHe c ~ (1275) R3 Tao
JlluJ;u' 1, TO snaseaae z ,a c~e~OBaTe~LHO II ). K "if ~ , qmRcllPyeTcR 
O~HOSHa'tlHO : 

(8)" = 211 MsB, ~ ~ = O,53, ~ = -D,6. 
JJ.ru:r MaCC B 3TOM c~'tlae rrO~'tlaIDTCR 3Ha'tl8HHR: tn (.'P = 549 MsB,tn('l') = 
= 958 MsB, tn (.~" ) = 1278 I'vlsB, tn <'1'~') = 1553 rAsB. OopaTHM BHH~J1aHHe 

na TO, l:lTO SHaR 11 nopanox BeJrn"tlliH napaae-rpoa -a H "S-!t • xapaxrepa
SYIOll\l1:X- ocaaõaeuae aHIDITMRIJ;l10HHOro BsanMO~enCTB1UI ~M pa,IJ;HanLHHX BOS
oy~emHt H CTpaHH1jX !GapROB, ,cor~aCYIOTCR C)'4 H:k.~ B (7) ,BXO,IJ;íIIUID,lli 
B ROHTaRTHoe CTInH-cpnHoBoe BsanMo~ehcTBHe ~ Tex ~e Bosoy~eHnfi. Ko
3~eHTH ~i ,orrpe~e~e BKna~ HeCTpaHHHX RBapROB, R ROS~HUll
eHTH cl.~ ,0rrpe~e.JUIIOOUfe B~~ c~paHHHX ImapKOB B .n;aHHUn. BeRTOp COC-. 
TORHRR, rrpHBe.n;eHH B rrpRnO~eHHH. 

PeSOHaHC ~w (1553), rrpe.n;CKa3HBael~ ~aHHoft cxeMo~, rro CBoeH MaC
ce" OJmSOR K pesouaucaoã CTPYRType X (1550), rrpllBe.n;eHHoH B Tao
~e I. ITo.n;'tlepKHeM TO, l:lTO B paCCMaT~Z~aeMOH exeMe OTCYTCTByroT COCTO
mmH, KOTOp~ MO~IO oa7l0 6u COIIOCTaBHTL X (I380) R E I ~ (I450) 
pesoHaHcH. 
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L 
O -0.2 -O;" -0,6 -0,8 -1.0 

Z 

I 

M.M3B a 

1500 o-r--

r "i'OOO 

5001 ' I I 

Ol-- L.........-I 'I 

o -Q2 -0,4 -0,6 -0.8 -1.0 o 0.2 0,4 0,6 0.8 1.Q 
Z Z2 

PRc.2 3Hal:leRnR Macc p~a~LHblx Bos6YJK.neHH}1 (~ - tt') -MeSOHOB B 
saBncnMOCTR OT rrapaMeTPoB, xapaRTepHsYIDmHX llX y'tlaCTHe B aHHHrvWillUll

OHHOM BSaKMo.n;eHcTBKll.rpaWllKM:a) ~ 2-YPoBHeBoR CXetlli; 6) ~~ 3-YPOB
HeBoR cxeMH. 

3-YPOBHeBaR cxeMa ( i = O, I , 2). B STOM cnyxae npenno.naraerca, 
l:lTO rrepBHM pa.lum~miM Bos6YXUJ;eHneM f -Me30Ha .llBJIJIeTC.ll p' (1260). a 
B'rOpHM - p"(I590) • .II.Jm oTHollIeHHH ;lf" 11 J-f'q rrpHHHMaJlliCL Be~'tIIum/I{ 

J'r' s \Y'r' (O) / Y (O) = - o. s-o ± O, 08 •r 
(9) 

J'r"=< "té"(O)/"Irr(O)= 1,32 1:0,11 

Orrpe~e~eHHe CB060.u;HHX rrapaMeTpOB ~ano c~e.nyromne SHa~eHHR : 

""'o - 301 ~ 3 MlB. .-v,-\ = 45"11:" t-b6 (~~ o. '5"'~ 1; 0,005").ai 

C =12.31: ~ MlB. L..., = '5""1: 3 Mj8. 
(IO) 

~" .. '3~ ± H M ~ 13. J'4 .. - (0.5"3 1: O. o 1l ). 

E.2.=86~±21M~B. 12.= o.8'±o,O~. 

3Ha~eHRH MaCC MeSOHOB, eooTBeTcTByDmKe STHM Be~'tlHHaM napaMeTpoB, npH
Be~eHH B Ta6~e 3'. OTMeTHM, l:lTO HS pesoHaHcoB, cooTBeTcTBYromnX B 
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~aHHOM BapnaHTe rrepBOMY p~a~bHOMY Bos6y~eHHID, cymecTBoBaHKe 
~I260), RaR y~e YRa3NBanOCb BO BBe~e~8 rro~epraeTCH COMHeHKID; He~aB

HO 06'bJIBJIeHHHM K* (1410) - pesonaac / Tpe6yeT He3aBHCRMOro non
TBep~eHlUI, a B03MO,mOCTb cyuecrnonaaaa "nponyuteunsx" Ji .... (1100), . 

K(I280) R ~I (1500) cepbe3HOMY aHanH3Y, Ha Ham B3r~, He rro~Bepranacb. 
3Ha~eHHH Roa~eHToB ~i ' orrpe~~x BeKTopH COCTOHHH~,BHHece
HH B I!pMOJKeHRe. 

Ta6~a 3. MaccH ~erRHX Me30HOB R HX pa~anDHHX B036~eHlrli 

(L = O) B 3-YPoBHeBoH cxeMe (Bxo~e 3Ha~eHHH rrO~~epKHYTH) 

BHqnC~eHHHe 3Ha~eHRH 8RcrrepRMeHTa~bHoe 3Ha
Me30H MaCCH, MaB ~etme MaccH, MaB /4/ 

li (140) 140,0 ±. 0,2 { I35 (HeHTp.)
140 (aapaà.)

li I (II3à) 1133 $ 23
 
'li" (1360) 1356 - 25 1200 - 1300
 

P (770j 770,0 i 1,5 769 ±. ~ 
I 1260 I'2õ7I + 5 1264,0 + 4~" ~I600 T590 - 20 1590 - 265 

K (496) 496,0 ±. 0,3 { 498(HeHTp.)

494(3apJDlt. )


k I (1280) 1280 ± 21 ?
 
K'" (1480) 1480 ± 25 I40Ô - 1460
 

K* (892j 890,7 0,5 892,* ±·~,4/8/Ktf>/(I370 13"13 5 1412 - 9 - 2
K*N(I650 1648 19 1500 - 1700 

1019,4 0,2 1019,5 ±. O I4' '!I020j ?' ,'f' 1480 I479 6 
4'" 1720 1716 18 1685 ± 10 

lfiIc~o R30CmrrJIeTHNX 0-+ - COCTOHHID1 B paCCMaTpHBaeMOM RHTep
Bane MaCC pasao 6. SaBRCRMOCTR " , "h H Macc xernpex pa.,lUIanb1IHX 
B036y~eHRA OT ~yx CB060~HHX rrapaMeTpoB~1 R ~~ rrORa3aHH Ha pRC. 16 
FI 26. IIpe,IT)IaraeMIl:tt Ha60p rrapaMeTpoB 

À "" .209 M~B ~ ts -!o= 0,5"89 • 2'4 ~ - O,S-. 2.e. - O,, (11) 
npe~cTa~eTC.R: HaM HaH60~ee y;nOBJIeTBopiIll:JlmM rrOCTaBJIeHHoMY YC~OBRIO 

Cor~CRfl CBOaCTB BHqRC~eMHX COCTO.R:HFIR c aKcrrepHMeHTanbHHMH xapaKTe
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pHCTHRaMR pesoHaHcoB R3 Ta6RHUH I. naHHaH cxeMa c rrapaMeTpaMH (11) 
~aerr ~eTbIpe B036Y1K.UeHHHX COCTOmnur 'l- 'l " -CRCTeMH co 3Ha~eHIDIMa 

MaCC, rrpHBe~eHHHMH B CK06Rax: 
~ '" (1247) - ç (1275) 
,'" (1365) -. X (1380) 
~ IV (1470) _ E (1420)/ <- (I460) 
'\" (1614) - X (I500)/ X (1800) 

r~e MIl cpa3Y rrpHBo~ TaKXe COnOcTaBnReMHe 8TRM COCTOHHIDIM pe30HaHcH 
R3 Ta~H I. K08~HUReHTN cooTBeTcTBynmax KOHwnrypaunoHHHX cMecetí: 
BHHeceHH B npHJIOJKeHHe. OTMeTRM, 'tJTO napaaerps "1 ~ ,:l1 R l a. B (I I) 
TaRJlte 6.JIFI3KH K cooTBeTcTBynnHM 3Ha~eHH.R:M Je~. ~1 ~'l, B (10) .K 

ECJm E (1420) H (.. (1460) ORaJKyTCH orpazenaea O,IUIOro R Toro xe 
peSOHaHca B pa3~~HX peaKUH.R:X, TO Ko~~eCTBO YPOBHetí: B ~aHHOR cxe
Me COOTBeTcTByeT Ha6~aeMOMY 06H~IO R30CHHr~eTHHX pe30HaHCOB c no~
TBep~eHHHMH (RRH TIO~03peBaeMHMH - B OTHOmeHRR JC (I380»KBaHTOBbllim 
~c~aMH lPc"" 0-+. ECJm ze E (1420) H i, (I460) CYTb paamrs-
HHe pe30HaHCH, TO e~HCTBeHHHM BbIXO~OM R3 nO~OJKeHRH npe~CTa~eTCH ~O

6aBJIeHHe eme O~Horo H,CRopee Bcero, CTO~b JKe~aHHOro ~ TeopHH 
r~1060~bHoro COCTO.mm.sI. B aTOM cJIY~ae, O~HaKO, BHCORBJ! IIJIOTHOCTb COC
TO.fIHHR B paCCMaTpRBaeMOM HHTepBa~e Macc R, COOTBeTCTBeHHO, 6~30CTb 

aHepreT~eCKHX ypoBHeA ~O~HH npHBO~Tb K CR~bHOMY nepeMemHBaHRIO COC-
Tomnrn: pa3Jlli~OH npapona.n rro aToM rrpnqnHe BWiBJIeURe rJIlOOHHHX KOMIIO

HeHT cpa3Y B HeCRO~bKHX COCTOHHRHX 6y~eT BeCbMa C~O!tHO~ 3~a~eH. ~TO 

KacaeTCR nocne~ero COCTOflHHH ~V ,TO Ha 3Ha~eHRe ero MaCCH H Ha 
ero COCTaB OKa3HBaTb cymecTBeHHoe BnHHHRe pa~H~O~HH BHllie~examne 

anbHHe B036y~eHRH. He y~THDae~me B pa~lli8X Haille~ CxeMH.ITo aTO~ npH
~e conOCTa~eHRe CBOKCTB 8Toro COCTOHHH.fl CO CBOKCTBaMH KaKoro-~60
 

8KcnepRMeHTaJIbHO Ha6~aeMOro pe30HaHca np06~eMaTR~Ho.
 

3. 06pa30BaHRe ,.~' - Me30HOB R RX paAHa~bHHX B036~e~ B 
l' 1'4' - pa.I@~OHHOM pacna,n;e li li - P - peaIgUm 
~ orrpe~e~eHHR ~O~ ~anHOHHoro pacrra~a ~/~ - Me30Ha B 

TOT wrn KHoit 0- - R30cnHr~eT/ID1 Me30H H (= ~. 'I ', ...) MbI BOC-
rro~syeMcH npocToK WoPMY~OH /2 , OCHO~HHOH Ha aHanOrHH aToro rrpouec~ 
ca c aHHHrHJIm.UlOHHHM RaHaJIOM (2): 

.B ( li,,\, _ " H ) - g Ta k .;3 . (I2) 

rne 8 - 061It1'Ii nocrosassã MH01mTeJID, k 11' -HMIIY~C lfloToHa 11 ~ -CYM-
Ma 

T = l!... s . -. (fi «, -+ oL~ ) (13)...., 
i-=o, ••... 
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rrp11tIeM RoaqxIllll.meHThl d.~ H ci. ~ CJIe,rryeT C5paT:D COrJIaCHO ROHtlJHryparniOHHO
MY COCTaEY ~aHHOrO MeSüHa, rrpHBe~eHHO~~ B npRJIO~eHMH. O~aRO Mhl CtIH
raea, -tITO B J I,,\, -paCrr8.,lle , B OTJllitIMe OT amrn:rMIDmOHHoro KaHaJIa. 
CTpaUHhle 11 HeCTpaHHhle KBapI<H YtIaCTBYIDT O~HHaKOBHM oC5paSOM H rrOJIara
eM B(I3) napaaerp ~ ~ =I. 1LJrH HCKJIID1:JeHAA oõiuero MHOJK.MTeJI.fI t MIl 

BHtIMCJI.fIeM OTHOmeHAA BepO.fITHOCT~ oC5paSOBaHH.fI B ~/1 -pacrra~e ~aHHoro 

MeSOHa lC BepO.fITHOCTH oC5paSOBaHMJI , -MeSOHa: 

R I ( H ·1 ~ ) = .B ( TI'\' -+ r H ) / B ( TI"" -- r, ) . 
'1 'li' (14) 

PeSYJI:DTaThI BhItIMCJI8HRH rrpe~CTaBJIeHhl B TaC5JIHUe 4. llOCKOJI:DKY rrapaMeTphl 
Z oi B (13), tlJeHOMeHOJIOrntIeCRM ormcaaamrae BRJIa,Il).l paSJllitIHhlX HeBosMY

uieaasx pa,nM8.J1:DHhlX COCTO.fIHMM:B I/1f -pacnane , MOryT OTJIH't!aT:DC.fI OT 
aHaJIOrH~X rrapaMeTpoB B aHID1rMJIHUMOHHOM ImHaJIe, BhltIHcneHH.fI npoMs
BO~C:D rrpH rrpe~ono~eHRflX COBrr8.,lleHHR STHX rrapaMeTpOB (nepBhle 
3HatIeHMJI, npaaeneanse B TaC5Jllil~e 4) H cosnaneaaa napanerpos ~. 

BXO,rvrum:X B (13),' c napaaerpaza J'i ' xapaRTep11sYIOlUHMH cnaa-crraac-
Boe BsaHMo~ei1cTBHe (BTopHe SHatIeHH.fI). 

TaC5JIln~a 4.06pasoBaHl1e 0- -HSOCIDIrJIeTHhIX MeSOHOB B panaanaon
HOM pacnane :rIl' 11 R.n;pOHHOM aapanoso-oõeenaoã peaxnaa 

J{-p ..... H (= ~. ~/._ .. )h. 

COCTO.fIJrn:e a.)
R. (H/~) 

J'1'1' 
RJI'(H/~ ) 

2-YPOBHeBaJI cxeMe 
~' I958j// 1278
~/" h553 

4,5/3,8
0,7/1,7
0,4/0,9 

0,38
0,06
0,02 

3-YPoBHeBaJI cxeMe 

~' f958j" 247
~" !I365 
,\'1/ 1470 
'lo' 1614 

3,6/3,1
1,9/2,0
0,1/0,4
1,6/2,0
0,6/1,1 

0,28
0,16 
0,01
0,08 
0,03 

aJn~pB~~~~tI;HH~~OOTBeTCTByeTSHatIeHHIDA napaMeTpoB ~/~ - pacrra.n;a, 
BS.fIThlM MS aHHKrM~HOHHoro BsaRMo.n;eHCTBRH, BTopoe - MS CllHH-CITHHO
BOrO BSaHMo.n;enCTBRff. 

CpaBHeHMe rrO~tIeHHhlX peSYJI:DTaTOB c 8KcrrepRMeHTaJI:DHHMH .n;aHHID~, 

rrpI1Be.n;eHHhlM11 B TaC5Jlli:u;e I, .n;eMoHcTpMpyeT y.n;OBJIeTBOpMT8JI:DHO corJIacylO
lIt~ec.fI c altCnepHMeH'I'OM OTHomeHHe ~ '/'1 B 1" I "'t' -pacnane , CJIe;n:yeT 
no~epRHYT:D, tITO COrJIaCHO paC1:JeTaM B aTOM ~e pacrr8.,lle c .n;OCTaTOtI-
HO C50RDilloi1 MHTeHCHBHOCT:DID ~OJIXHO oC5paSO~BaT:DC.fI ~" -COCTOHHHe, KO
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TOpOMy B paxsax 06eHX cxex Mhl conocrasaza ç -peSOHaHC, ae oC5Ha
pyzeHHHi rrORa 1:JTO B TaKOM pacrra.n;e. 

B paasax 3-ypOBHeBOM CxeMhl cocrornrae ~ , ROTOpOMY MI:l corroc//1 

TaBHJm x (1380) - pesoaanc , oopasyerca B 1"I 't\' - pacrrane B 5 HJlli C50
zee pas czacee ~"- COCTO.fIHRfI. Ho RaK pas aTOT X (1380) - peSOHaHC 
HaC5JIX),I(aJIc.fI no Mo.n;e ~ Jfll" (npaana , KBaHTOBhIe tIHCJIa aroro p BSOHaHca 

:rpe.: O - ~ noxa tITO ne YCTaHOBJIeHhI). BoSMOJKHO, onnaxo , 
tITO HaC5JIX),I(aBmaJIC.fI peSOHaHCHaJI CTpYKTypa BaToM Mo.n;e, CKopee, OC5YCJIOB
JIeHa ROHCTPYRTHBHOti HHTeIXI>epeHIUIet1: .n;BYX cocenanx ~"- M '\ IV - COCTO.fI
HKft, XIMellItHX saMeTHYK> MO.n;y pacnana ,\JiJí (CM. paaztex 5). tITO ImCaeTC.fI 

'\ IV -COCTO.fIHHR, ROTOpOMY Mht COnOCTaR1IHeM -(, -MeSOH, TO cororac-
HO HaIDHM paC1:JeTaM OHO .n;O~HO .n;OCTaTOtIHO HHTeHCHBHO oC5paSOBHBaT:DCR 
B "lI ~ - pacnane , XOT.fI nOJIY1:JeHHOe SHa1:JeHHe ,1LJllI OTHomeHIDI ~ IVI ~ 

rrpH6J1l1sHTeJIDHO B 2 paaa MeHDme l3KCrrep:HMeHTaJI:DHOro. B Mo.n;e K i< li aTO 
COCTO.fIHRe MozeT np0.fIBHT:DC.fI y~e RaR OT.n;eJI:DHhlH peSOHaHC. HaKOH8U, pac
1:JeTH B paMKáx 06enx cxeM nORaSHBaroT, tITO BHCOKOJIe~mee COCTO.fIHH8 

}C (1550 HJIH 1610) ~OnzHO .n;OcTaTO~fO HHTeHCHBHO oC5paSOBhlBaT:DC.fI B 
~/~ -pacnane, ~o COOTBeTcTByeT Ha6~eHHK> pesoHaHcHo~ CTPYKTYPhl 

B 8TOft 06JIaCTH Macc. 
~ OITHcamm oC5pasOBaHH.fI HCCJIe~eMI:lx pesoHaHcoB B a,n;pOHHOM rrpo

uecce 
l\-P __ H C=,.'l/ •... )h. 

MH npKMeHKM npocTYID a.n;.n;HTHBHyD RBapKoBJID Mo.n;eJID c 06MejOj pe~o

HOM c no~o~ RBaHTOBHMH ~CJIaMH (THlla A~ -MesoHa) 2 • B paM
RaX 8Toft MO~eRH MH nOJIY~eM ~ OTHOmeHH.fI BepoHTHocTeft 06pasoBaHH.fI 

R..DCH/'l )=[c.4ff(Ji-r- H1'1. )/ ol6'(li-p.~h.) ] 
6es nepeBopoTa CllHHa 

(15)
=[ r.... ot:.OOcl. (11') / E.. 0(. {~)ol. (li") ]~. 

."'0.-4...... .. ,=0...( .... 

PaCC1:JHTaHHHe TaKHM cnoc060M OTHOmeHMJI Ta~e npe.n;CTaBJIeHhI B Ta6HHue 4. 
CpaBHeHHe npKBe~eHHHx B He~ pesYJIDTaTOB c HMemmeftC.fI 3KcrrepHMeH

TaJIDHOft HRWopMaUReft, c06paHHo~ B 4-~ KOJIOHKe Ta6~H l, neMOHcTPHPy
eT, B :u;eJIOM , HellJIOXOe cor~CHe. HarrpHl~ep, B paMKax 3-ypoBHeBo~ cxe
MIl MI:l rroJIyllaeM HaHC50JIDillHe saaseaas .n;J1.fI oTHomemill (15) RaR pas B c~
xae cocroanaã It I ~ ~ /I ( ~ ) H i" ( E /1-) , xoropse Ha6JII:>.n;aJmc:D 3KC
nepRMeHTaJIDHo. Ece Ee SaHHEeHHe no OTHOmeHHK> K aKcrrepH~eHTaJI:DHOH 

BeJIHlDllie ornoueaaa ~ 1/'1 cBH~eTeJI:DCTByeT O CJIHIl]KOM rrpHC5JlIDKeHHOM xa
paRTepe HCnOJID3yeMoft HaMH npoCTOn Mo.n;eJlll. 
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4. Pa..z;u!aI.l;Il:OHHHe pacrra,n;I:l 1. '1' -Me30HOB n HX pa.@aJIbHNX B036me
JillH 

O.n;HOepoToHHble rrepexo,nbI 

y (= r. <.V~ 'f) ..... ~ ~ li. H ( "" , ', '\ '''. ... ) ..... V y (16) 

H ~BY~OTOHHHe pacrr~ 

H (=,. ~/•... ) -2Y (17) 

BeCbMa -qyBcTBHTe~HbI K BHYTpeHHeH CTpYR~ype paccMaTpHBaeMHX Me30HOB 
H rrOTOMY MOryT CJIY~Tb ~eHCTBeHHOH rrpOBepKOH TeX ~H KHblX npe~o~o
llteHHH O He:tl:. 

D~HoWoTOHHHe rrpoyeccbI 
,If;r;r orracaaaa nepexonoa (16) aocnoassyeeca npocroã HepeJI.lITHBHCTC

KOH KBaHTOBO~eXaHR-qecKoH MO~allbID ~1 -rrep'exo~oB c rrepeBopoToM 
CIIHHa o~oro M3 KBapROB (CM •• HarrpHMep. /217). ~ runpHHbI 8THX rrepe
XO~OB HMeeM 

r{V(TI)-TIeV)rl=otkr3Mvnekr)/I'o;x 3- (KJnt i). (18) 

r~e rr (= li o. K .''l • 'l"•... ) - nceanocxanspaaã Me30H. V (== r.w. <f. K" ) 

- COO"TBeTcTBYI<JltHH BeKTopHIDf Me30H. «. ~ ~/I37. tl'l p -Macca rrpoToHa, 
k a - HMIIYJThC l( -KBaHTa. M VTT (k .. ) -nepexonnxã MarHHTHWt MO

MeHT. IIoc~e~mrlt BupaJKaeTCR xepea MarHHTHHe MOMeHTll KBapKoB °C Y"lJeTOM 
cooTBeTcTBYRJItHx S'V(3) -KoaqxpHt.meHToB. TIONIRMO 9"TOrO B nero BXO.ILfIT 
TaK1lte HHTerpa~ rrepeKpHTR.fI p~aRDHHX BO~OBbIX WYH~ Me30HOB. Ma 
OrpaHH"tIKMCH CTaTHqeCKHM rrpH6~eHHeM. Kor~a HHTerpanH. B~ID-qaID

mHe ~YHKUHH pa3~"t{HblX (HeB03~wmeHHHX) PanHaJIbHHX COCTO~ o6pamaDT
.. .	 , l .. ' . 

C.fI B HYJID BCJIe~CTBHe RX oprrOrOHaJIDHOCrn, a HHterpaJIH c o.n;imaRoBHMH 
p~a~HbIMH WYHKURJIMH paBHH I. B 8TOM rrpH6~eHHn MH rrO~qaeM 

1'1 - L o' ci:v ci n, , . 
VII rvrr' i~o....... i i • (19) 

rne tt VII - co6CTBeHHO ~V(b) -nepexonanã MOMeHT • .IlmI MBrHHTHHX 
MOMeHTOB KBapRoB MbI rrpmmMaeM cpemrae SHa'tJeHIDI, rrOJIY"lJeHHHeAS seza
'qHH MarImTHIlX MOMeHTOB IlpOTOHa, He~pOHa ir A -ranepoaa Z2/: 

t'1I =1,85, ~d =-0,97. t' ~ = -0,61 (B ~epHHX MarHeTOHax>, 
B ra~e 5 rrpHBe~eHH pesYJIDT8TH pac'tJeToB ~ pacrr~oB BeRTopHHx Me
30HOB cu., f ,.. ti' r , k·-. KY • IlPH paCCMOTpeHHH pacnana w -MeSOHa 
MH rrpeHe6peraeM HaRB"tlHeM B HeM He6oHDmoi npKMeCH CTpaHHHX RBapKOB, 
a TaKlite ct:.mTaeM Ko~parmOHHYJJ csecs pa9~ HeBOs~eHlIHX pa,I1H

aJIDHHX COOTOS!Hld1: MJI Hero o,mmaRoooit c aH8JIOI'R'moil CMeC:DlO;lI,JIH. P 
Mesoua: B Ta~e 5 IlpHBe~eHH TaREe COOTBeTcTBYDmHe 8RcnepaMeHTanb
HHe ~aHHHe. Ms rrO~qaeM xopomee COrJIaCHe paCqeTOB c 9RcrrePHMeHToM B' 

CJIY"tlMX pacnanon w- H p -Me30HOB. rorna RaR ,IT.7I.!l CTpaHHblX K*
Me30HOB paC"tleT ~aeT 3Ha-q~HHR,3aMeTHO 60~blliHe 3ICCrrepHMeHTa.~HblX. B03
MOiKHO. "tlTO rroc~e~HJlIe TaRJKe Hy~aroTCR B YTO"tlHemm. 

Ta6~Hua 5. illHpHHbI O.IJ:HO~TOHHblX pacrra~oB Me30HOB B OCHOBHblX coc
TOHHIDIX 

/1 
Pacrra,n; ryn • ~u (6)-rrepe

xo~Hfi MarHHTHbIH MOJ MeHT
~I 

~ ..... rr~ ~~ -~ .. 
f-ITr 14...'" te .. 
l<*'+-..KtK 

~'" ~ ~'l> 

K*o- KOK - ~u I;;' ... ~~ 

\ --~r ~u -	 t d 

w"'~r ~ .. '" r.l 

<f'" ~r ~ f4~ 

~'~f~ r .. - f1'" 
~/-~r f'l.. + fi .. 

illHpHHa pacrra~a (KaB) 
2-YPOBHeBaR 3'-YPOBHeBaR 3KcrrepRMeHT
cxeMa cxeMa 

901 850 861±56/4/ 

83 78 ?1±7/23/ 

105 101 5I±~I8/ 

171 166 116±5 7± 
±8.1/~4/ 

87 85	 55±14 H'gj 
83±I7/25 

9.8 9.5 3.2±2.6 
29W"/25/ 

55±3 /26/53 55 

106 126 66±IoII4/ 

8.5 Ia 6.1±I./I4/ 

Jtm:I pacnanoa, BRJIIO"tlaI<!l(RX H e'= ~ tt '....) - M830Hll, nepexonnsê Mar• 

HHTHlle MOMeHTH HMeKlT BJI,I( 

t1 = ~ ~ H f'Cw> 1'1 :: ~ L oI~1i o(-$~
('(w}H I rCld>H ~ 0/ ~o	 rI.. 

i	 <{IH 'f H • • • • (20)" 
H ~H 

r~e o( L III c< ~ - Ko~eHTbI. onpeneasmrae BKJIa,IUi H'ecTpaHHHX H 
CTpaHHHX KBapKOB B naatroe COCTOHHHe H (CM. npaaoaeaae}. J{aHHHe 
,II',JI.fI pacnanon , BKJI1O'íaImtHX 'I ir ~ • npencraaneas B TOtt '!te xa6JIHIJ;e 5I 

ir rrOKa3KBaIDT y.nOMeTBOpHTeJInHOe, B ne~oM. COrJIaCHe pe3Y~TaTOB, rro
J!Y"lJe HHHX B paasax ooeax cxea ;IJJIR. BH6paHHblx HaMi! pemeHd, c sxcne

rJ plIMeHTaJIDHHMH ~aHHHMH. HaH60HDIIWI pasmma Ha6Jno~aeTcH .IJ;JI.H pacrr~a 

'\ I -+p r , HO B 9TOM cJIY'tffie 9RCnepHMeHTaJIDHOe SHaqeHHe, 009
MOERO. TaKEe ~aeTO.R: B YToqueHKH. ECTeCTBeHHO TaKEe , "lJTO ~m He 
MoxeM o~aTb C~ROM ~ xopomero COrJIaCHH c 8KCnepHMeHTOM peSY~DTa
TOB pacxeroa, BHIIOJIHeHHHX sa OCHOBe "HaHBHoD"(des yqeTa wapMÇpaxTOpOB) 
HepanaTBBHCTCKOA MO~anB. 
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3.n;eCb CJ1e;nyeT 06paTHTb BHHMaIDie na OTmr"tille B BH60pe penenaa .n;J1H. 
H30CHHrJ1eTHHX 0- -Me30HOB B .n;aHHoR pa60Te , B /2/. Ha60p rrapa
MeTpoB (11) ("2-e perneHHe" - no TepMHH0J10rHH 2/) rrpltl:3HaBaJICSI B /2/ 
Hey.nOBJIeTBOpHTeJI:bHHM B OTHOllIeHHH OIIHcaHlUI pacnaaa ~ '-+ 2. Y • MH rrepe
cMoTpemr TenepL 8TOT apryMeHT, YTO~B MeXaHR3M .n;Byx4úTOHHHx pacna
.n;OB (CM. HHXe). AJILTepHaTHBHoe perneHHe, KOTOPO~ paHee OT.n;aBaJIOCL 
npenrroxrenae ("I-e pemeaae" - rro TepMHHOJIOI'ID1 /) OKaSbIBaSTCfl Hsy.n;OB
JI6TBOpltl:T8JILHHM: c TO'llliM 3peHID1 lt'~ P(w') 'í -pacnanoa (ue H3YllaB
lliHXCH paHee B 12/ ) , nOCKOJIbKY OHO .n;aeT ~ IUiX HCtIe3a~ MaJIHe 3Ha
tIeHIDi rrmpHH. 

B Ta6JIHUe 6 npHBe.n;eHH pesYJI:bTaTH pac~eToB ~ pa,IJ;H8UHOHHHX pac
nanos panaansnsx B036yJlÇ1;eHHit '1- H '1' -MeSOHOB. B nacrosmee BpeMFI 
Ha.n;eEHHe H3MepeHKH TaKHX pacrra.n;oB OTCYTCTBYIDT. 06paTHM BHKMaHHe Ha 
01leHb MaJIHe 3HatIeHHH IllMpHH pa.n;naUHoHHHX pacna.n;oB ~'~ (I4?0) - coc
TOHHHa, KOTopoe B paMKax 3-ypoBHeBoR cxeMH MH OTO~SCTBJIH6M C ~ 
MeSOHOM. 

TaóJlliUa	 6. llJHpHHH O.n;HOIÍ!OToHHHX pacnanos pa,nHaJI:bHHX BosÓY'Ir,IJ;eIrnH 
'\ M. ~	 -Me30HOBI 

Panaansnoe B03
ÓY1meHHe 

f1 

2-f~OBHeBaR cxeMB 
~" 2?8) 403 
tt'" (1553) 35. ") 

3-ypoBHeBaR cxeMB
"li (124?) 20 
r(' (1365) 2'2:7 
,\'"' (14?0) 11 
~" (1614) 35 

JlByxWoToHHHe pacrra.n;H. 

illMpHHa pacrra.n;a (KsB) Ha 

Wl( <Vir 

3?· 
3!3 

5,? 
51 

p'~ 

-
18 
2,6 
8,2 

1,8 
21 
1,0 
3,3 

W'll' 

-
I,? 
0,3 
0,8 

16 
8,3 
0,8 

20 2,0 

~rll' 

JJ.m:r onacanaa .n;ByxrPoTOHHHX pacnanoa rrceB.n;ocKaJIHPHHX HettTpaJlhHHX 
MeSOHOB TI ( = 1i'0. , ~ , •••• ) MhI BOCno~3yeMCH MO,lJ,eJThIO sexropaoã .• 

.n;OMHHaHTHOCTH (EmA) (CM •• HarrpHMep. /21 ). CooTBeTcTBYIDmaR ,IJ;Harpa~~ ,)
Ma 8Toro rrpouecca H306p~eHa Ha pRc.3. AMTIRHTy.na rrepexo.n;a orrpe 1\ 
.n;eJUIeTCH CYMMott npoH3Be.n;eHHH nepeXO,IJ;HHX MarHHTHHX MOMeHTOB M v'n ' ·1 
orrpe.n;eJIReMHx no WOpl~JIaM (19) H (20), H KOHCTaHTH ~y rrepexo.n;OB f 

fnEeKTopHHit Me30H - <PoTOH", ROTopHe MoryT 6HTb H3BJIetIeHH Henocpe.n;CT
BeHRO R3 8KcrrepIDlleHTaJThHHX IllMpHH pacna.n;OB BeKTopHHX Me30HOB Ha JIerr
TOHHYD napy. ilpH 3TOM CYMMapOB8HHe pacrrpoCTpaHHeTCH Ha Bce BeKTopHüe 

n. erro	 ? MVTT em~ 
:"'···~~t 

t 

PRC. 3.	 ~yxWOTOHHIlfi pacrra.n; rrceB.n;ocRaJ1H.pHHX Me30HOB B Mo.n;eXH BeR
TOPHOH .n;OMMHaHTHOCTH. 

Me30HIl p. w ~ Cf H HX pa,lU!8JIbHHe B036YAAeHIDI. Iv1H BHOBI> BOCrrOJII>3yeM
CR rrpocTettillKM CTaTRtIeCKHM rrpR6~eHHeM, Ror.n;nWPpMWaKTOp~ ITUJIararoT-
CH paBHUMR e)UfHHQe. KpOMe Toro, MIl rrpe,nrrOJIaraeM. tITO MarHHTHHe MOMeH
TIl KBapROB He 3aBHCRT OT COCTOHHlUI. 

MIl nozaraea raxae MaOOH p'-H co - MeSOHOB paBHhlMH. H 6y,neM OtIHTaTI> 
;IJ)I.fI pa,zuraJIflHHX B036Y'K,IJ;eHHM ~ w / 't w' ... 't 'i' / r 'i" ... ~ p/rr' . 
B OOOTBeTOTBMll o HaIill:lM BH60POM 3HaROB BOJIHOBHX epYHRUllH "B HYJIe" 3Ha
KH 3TllX OTHOllleHHll "~epe.n:yIOTOH" ;IJ)I.fI rrOOJIs.n;OBaTeJI:bHOOTH pa,IUiaJIbHHX 
B036y~e~. OTMeTRM, ~TO 3HaR ~~ / r~ -OTpHuaTeJIeH (OM. (24)). 

illHpHHH .n;BY~OTOHHHX paona.n;oB ~rrpe,neJlRIDTOR Tor.n;a BHP~eHHeM 
s O':lo

r(n-.2.~)= a. rY\n.o::.n • 
(21) 

rne tn n - Maooa pacnazanaeroca Me30Ha, a nOOTOHHHaR BHÓHpa-Q.. 

eTOR MS YOJIOBIDI COBna.n;eHHH Iill:IpMHH pacnana n·_ 2.r 00 ope.n;Hi' (no.n;tIepK
HYTHM) 8RorrepRMeHTaJl:hHHM 3Ha~eHHeM;(?,34 ± 0.18 ± 0,I1)sB 2?/. BHme
YR8.3aHHaJI. aMII.1IKTY.na s n B oJIYllae TIO -MeSOHa OOCTaBJ1.ffeT 

Slr· ... B. 1/C3fi") C~r / r Y' ) ( z.:.. v Ir) 
"'. • (22)

V"=~.("-:...	 '=0,4,.., 0(. 

;IJ)I.fI tt-	 li '1'- MeSOHOB K HX pa,lU!aJIbHHX B036Y'K,IJ;eHHM 

$ ... = ./C'3fi) {c ~rH / f'C r 1T ) / [i ... ("t' I r.... )rCoJIí /terJr ] I: 

·{c.+(\'("/rW)~ ..... H /f4fH][ z. (\'é/rv-)( ~d.;<Á~H»)+ 
V"=r,r~··· ~ . ,(23) 

+ crr / rCf ) tt 'f H / ~ rH [ Z, ( r~ / )(~ )C ~ o( ~ ~ o< ,0\ H ) J }
 
cp = Cf,'i".... ..
 

~ JIerrTOHHHX illRpRH n ROHCTaHT ÓHJIH rrpRHRTH 3HallelrnR /4/: 
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i. 

I
II 

j 
! 

r~ /4Tr = O.~9 ~ o.cz ,r (p~e+e-) = ".O2."!.O.~7 kJB r 

~,:: /"Ir = S::H -t: 0.31.rlw .. e~e-)=O.6' ~().o" k~B • 

['(<f ...... e+e-) :i,3" ~o.o, klB r:/'tTi = 3,~,"±O.f<; 

~ p'~a~bHHX B03éy~eHHH RcnO~b30BanRCb 3Ha~eHHH, npHHHTHe HaMH 
B/I~ 

r «(.) - e,+e-)= o " ~ o i 9 k;)B •	 k'.t /4J1=85""±2.v, 
r 4a~ )' fuco ' 

rcp -- e+e-) =~ By:to {(; k18 r~ IIor =,2. .. v~±O.H . 
\ 1'00 ,.' ....00 

Pe3Y~bTaTH pac~eTOB H 3RcnepHMeHT~bHHe ~aHHHe npHBe~eHH B Ta6~e 7. 
Taé.m:ma 7. llhIpKHH ~BYX<DoTOHHIDC pacnanoa tt, 'I' H HX p8,n;KMbHl:lX 

B03éYJK,UeHHn 

I~RHa pacnana (KsB) )
Pacna.n	 8RCnepHMeHT2-ypOBHeBaH 3-YPOBHeB8H* 

cxeMB cxeMa 

O,SSto,03 0,82±o,03	 I, 2UO, 20~y~
~ .... 2'( O,3.G!:O ,Ott/

0,56±o,04 3 

3,60±0,I2 2,S ±o,I5
~'-2..~ ~:~g~:~6~:~3~~~~ 
~"(l;") ..... 2lr O,3Ito,06	 I,65to,25
 

O,OI± 0~'02
""(1365) --.2.'( r (, ...ar i-B <t.-KK:Il)
1,6 ±o,IO~I"'«.)--U'	 < I,t/32/ 

O,56±o,03 0,S6±0,04,"--:U' 

*JOmRéKm Y~THBaIDT ~b Heonpe~e~eHHOCTH B ROHcTaHT8X ~enTOHHHX 

pacnanOB n8RTopHHX Me30HOB. 

06e CxeMH )1.8IDT )1.JIH nm:pKHH )1.BYxtPoTOHHOro pacnana ~ -MeBOHa 3H8
~eHRR, B8MeTHO éQHbmKe Be~~HH, HB~8~eHHO~ R3 9RCnepHMeHTOB c KC
nO~30B8HReM 9~RTa llpEMaKOBa /29/. O~8KO 9TH SH8~eHRH He TaR yx 
CRJIEHO OT.1IHtm.m'c.H OT BeJmttmm, nOJIY~eHHo:a ycpe~eHl!eM .u.aH~ npmAHX 

9KcnepHMeHTOB co BCTpe~ ~TOH~TOHHHMH cTO~OBe~3/. ~ 

~I -Me30Ha, HaoéopOT, pac~eTHHe SHaqeHHR ORa3HBaIDTCR MeHblliHMk! 
BRcrrepKMeHT~bHHX Be~;nH, XOTR ~ noc~e~HHX Ta~e HaMe~aeTCR TeH
~eHIJ;IDI 1< nOHIDKeHKID /30 • .1J.Tm OCT~bHHX l'I30CKHrJIeTHHX rrceB~ocRaJIJIPHHX 
MeSOHOB ~BYxrI?oToHHHe pacnans noxa ~TO ue OóI-IaPYJKeHhI.,1J,Jm -(, -peso
HaHca, ROTOpOMY MH conOCTaBK~ ~I" -pa~a~Hoe Boséy~eHlle B paM
KaX 3-YPOBHeBOH cxeMj y,CTaHOBJIeHa BepXI-UlH rpaaana .IVUI. 3Ha'tleHKH nrn:
pKHH TaRoro pacna~a 327, é~SRaH	 R no~~eHHOMY HaMM 3Ha'tleHHID. TaKHM 
06pa~OM, Ham paC'tleT nOKaS~aeT, 'tITO Ma~ocTb BTOH Be~~HH He oéR3a
Te~bHO RBnHeTCH npM3H8KOM r~HHOH rrpHpO~H ~ -MeSOHa. 

MH Mo~eM corrocTaBHTb HacTOHmKH paC'tleT ,BYXWOTOHHHX pacn~OB, oc
HOBaHHHfi Ha B~~, c rrpe~MK pac~eTaNG!/2 , OCHOBaHHHMH Ha Mo~e~M c 
Tpeyro~bHo~ KBapROBOH ~arpaMMoH. ~R 3Toro BHpaSMM ROHcTaHTH 
xepes SHa'tlemm BOJIHOBHX WYH~lrlt "B HYJIe" 

& I}( = 8 fi C ~ <o) I In 3/2
'v v v v	 (24) 

rne	 Cy -M3BecTHHe MHOJK1fTe~K ( li C -= 3 fi: C = - 3 C,. =.f ) Kr w 

'\j'"v (O)..,. Z. 0( ... 
y 

i't 

ECJIH	 reneps nepeâm R S'\T(6) -npezteny , T. e. nOJIOJlrnTb 

v-i: v -oi : v -t = 3 ; i: (- fi )
Df> Ow 0'f	 ' 

ttWJT I~eli = '-'rH /,~rJr -= rfH / ~wH =3. f4't'tt It'FH =r-2.:lee,/3. 

K' RpOMe Toro, C~TaTb MaCCH Bcex npOMeMYTO'tlHHX BeRTopHHX Me30HOB~ 

B TOM t.rnc~e MX pa.rm~bHHX Boséy"U];eHKH, paBHHMH ~yr ~pyry, TO aspa
:lKeHHR (22) K (23) c y~eToM oproronazsnocra R03~eHToB oC~ ,nJIfi 

paSJIHqH/x;pa.rma~HHx COCTORHHn nepexo~T B cooTBeTcTBYDmKe BHPaaeHRH 
padoTH 2. TaRoe nPKé~eHl!e, p~H8RO, CH~HO 3aBHillaeT po~ pannaJID
HHX Bosdy~e~ B ~aHHOM rrponecce, 'tITO npHBe~o, B 'tIaCTHOCTH, K CH~HO
MY no~aBJIemno ~ByXIlJoToHHoro pacnana r'l'. B panxax rrp'IDIRTOrO B nan
HO~ paéoTe pemeHHR EnH 3-YPoBHeBoR CxeMH. TIpK éo~ee TO'tlHOM, Ha Ham 
B3rJIH,IJ;, y~eTe BM~a BHCI.IIHX pesoHaHcoB lia OCHOBe B,1lM, BTOT apryMeHT 
npOTHB BHépauHoro pemerraa ornanaer , O~eBK,IUIO TaIOKe, 'tlT0 Ha.1Irn: ouea

,\ RK, oCHoBaHRue Ha y'npOmemíoM CTaTH'tIeCROM BapKaHTe BllM, HOCRT XKillb 
Ka~eCTBeHHHH xapaRTep.l1 

5. aanbHHe pacngnH KSOCHHrJIeTHHX rrceBAoCR~pHhIX MeSOHOD 
~	 'Pac~eTH CHJIbHhIX pacn~oB KHTepecYIDmHx Hac MeSOHOB npoH3Bo~Cb
 

no cxexe KBaS~aCTlPIHIDC peaRIJ;H:~ A ... .e + R.. R. ... C + D •
 

1918 



nne R. -rrpÓMe~TO'tll{blli peSOHaHC c MaCCOM tn lt ' nOJIHo:í1: lliHpHHo:í1: 
r R. 1:1: ,no.rre}í pacnana rro RaHa.iIY e+ D , panaoâ B ( R ... C + D ) • 

~R lliHpllHU pacn~a HMeeM 
(mA-h'lg )4 

rCA J oI~r[A-.B... .B+C+f)= +R.(~~]«(;/Ji)· 

c ""'c +t""n )' (25) 
. ~[R.(~)- c ... n] / (~-I"n: )2.-+ tn: r; l. 

3,neCL r [ A'" B'~ R cs ) ] - lilllpHHa pacnana MeSOHa A na MeSOH B. 
H rrpOMejKJTOlffiW1 peSOHaHC R.(~) c aqxpeKTHBHo}í Maccoít IT at 

r [ R(~)'" e +D ] - nap~HaJILHaR nrn:pHHa pacnana aroro pesonanca 
na ROHe"tJ:HUe MeSOHH C H D • IlepBYIO HS HHX Mil paCC'm:TUBaeM no MO
,neJIM crrOHTaHHoro pO~eHl:!R RBapR-aHTHRBapRoBoM napu M3 BaRYYMaê;parree 
paspaOOTaHHofi,nJIR pac~eTOB CMJILHHX paCTIa~OB npyrHx MesoRoB / • llap
~HaJILRYlO JRe illRPHHY Mil BI:ltrnCJIReM npOCTO TIO aqxpeRTHBHOM,Y JIarpaIDIrnaHY, 
orrpe.neJIRR RoHCTaHTY pacna.na H3 YCJIOBRH 

rCR(hllt) .... (,+D]=: r B(R,-C+D) (26)
R R. 

B naHROM paOoTe ~ill paCCMaTpHBaeM CJIe~IDmHe pacnanu (H OSHa~aeT 

,,'» tt N ,... MesoHIl; OqeBH,IU!O, ;IJ.JIíI HeROTOpl:lX MS HHX orrpeneJIeHHl:le 
pacnans MoryT OhI'r:b sanpemena) : 

• (i) H -> ~ E. • E. .... li]f Oi) H-'Ji~. t .... ~]j' 

(",",-oi) H ~ li g-» g- -+ k K Uv) ·H .... K K- ~ K K· • 

\o(*'( K*) ..... K( K)1\ 

ITpoueCCll, 3aBepma~HecR o,UHHaROBHMH ROHellHHMK COCTORHHRMH, MoryT HH
Tep<IJepHpoBBTL, o,IUiaRO paclIeT rrpoHSBO,IUiJICR ,nJlR ~oro R8HaJIa OT,neJIL
HO 683 YlIeTa RHTe~epeHUHH. RMme ITpHBe,neHll Bllp~eHHR ~ ~eRTMBHUX 

JIarpaHJlWaHOB, KOHcTaHT H nmpHH pacna,n;OB, BHpaJKeHHI:lX ~epes CoOTBeT
CTBytOI.UHe HHTerpaJIH nepexparaa I (~) li L c-s», onpeneneasse B /9/; ~
RBa,I(paT ~mcCll npoMe~To~llX pe30HBHcOB. 

(1.) ..r (H,E) =~H't~ H1L » (27a) 

SH~E. (~) =( ./3(3 )[rnHE~ (~)EE.<~)r'/a.. L (~) (276) 
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r (H-~E.) = [~~~E. (~)/411) ka: (~)I m: (27B) 

r(E.-ôtJf) = (Q2. 14Ji)k (~)/~. 
• LIUr 1i (27r) 

QI. I~Ji =: ~tn r (-1-1,0..' /tn2. )-H2.
(JE.JUf E. L ]r E. (27JJ;) 

(ii) ~ ( H JTg) = SH Jt ~ Hn. T ~ (28a) 

3HJrl- (~) =- (2./ 313) (t'tl H EI(~)E Ti (~) }"2 L (~), (286) 

r (H "']f&) =: (312. ) ( ~ 2..... Jrl (~) 1 I., J( ] k r (~) 1 hl~' (2813) 

I'(t~~j"j) = (oin>( t~ /~lT)k (~)/~» (28r),0 ~Jj li" 

/yJt:: 2[,:.B(~_~Jr)...... :/k Ctnq.t > (28JJ;)d:'Jf. o li" 1 

(ai) {' <t .... KK) = (H2.)(O~ _ 1411")(.( (~)/~, 
b.Kk: K (29a) 

~ r (I - ~a
'&KI<./4i" -2. ,.B<ó ... kK)h'l.r/l<K(tn .).r (296) 

<i 11 ) :t:. (H K-K);> ~ I-IkK* H(d K K"'''' -+ J RK*")r r (30a) 

c 3 4/2
~l-tl<k* ':.) =-(11/3)(E K (~)EK" (~)/h)H] I(~) (306) 

rCt-t ...... KK*)= 2. [a2. ~(~)/~JT Jk 3 
(~)/~. 

'cJHKK'" K (30B) 

f'CK*"""KlT) = <02.. /4Jr)k3/~ 
dK kJT li" (301,') 

~ ~.KJr lI.,n ::: r K* tn:.' 1 k; (mk.*). (30n) 

B (296) )l;Jl.R Toro t, "tlTOOU rrpeB1:lCHTL KK.. -rropor,MH rrpocTO nOJIaraeM 
.,., ;++. .. tn, ... r ,1'2. . 

)J,.rrsr CRaJJJIpHoro .~ -MeSOHa MJ:,I,nonaraea mE. -== r ~ ::: 650 MsB. 
JJ.mr oTpaHHoro K'" -MeSOHa .ITPHHHMaeM TS6Jlli"tJ:Hl:le SHa-qeHWI tn K. 

=892 MaB,'r,,4 = 51 MaY4/.)J;rR ~ -MeSOH8 1')'\: = 980 MaB. HO 
HMeeTCR oozsnaa ' HeO)UI03HalIHOCT:b npz orrpeneneuza rrapaaerpon r" 
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B( a- ... ~ n) ~ B (: ... K K ) . 3Hat{eH~íI aTMX napaaerpoa cyuecr-
BeHHO 3amW5IT 0'1' rrpe,nCTaBJIeHni1 O CTPYI\.Type et -pesonanca (KpaTIrnR 
OÓ3PP aTOM rrpOó~eMH CM. B /4/, cTp.151). ~ rro~HoH lliMpHHH ~
MeSOHa ~ npauana aaaxeane I' ~ = 190 MaB, c~mecTBeHHo ÓOJIóIlIee Ta6
~1{HOrO 4/. O,nHaKo, KaK ÓH~O pa3h5ICHeHO B /3 ,34/, WoPMB aToro pe

30HaHca cansao noxaxaerca na-aa ÓJIM30CTM xaaana pacnana .K K, H .aCTIDI-
HaH umpaaa ~ -Me30Ha MOJICeT 6bIT:b 3Hatrn:Te~:bHO ÓO~:bIlIe nrn:pM1m, nadmo
~aeMoi1 B ITMRe. ~~MHíIToe H3Mll 3Ha1{eHMe rrpMÓ~3HTe~hHO COOTBeTcTByeT 
BbI1{MC~eHHOt~ B 3/ M B TO JlCe BpeMí! rrO~TBep~eHHOMY He~aBHO B aKcne
pnMeHTe /357. KpoMe Toro, B HaCTOHmee BpeMR rro~araIDT, ~O : -Me30Hi.~. 
rrOMIDilO OÓH1ffiOH: C\I~- KONillOH8HTbI,IDJI88T ÓOJI:bllIyID npIDJIeC:b COCTOilllIDi/

33/Ql" 
Il03MOJl\HO, B BM,n;e BnpTya~:bHbIX ,TI;BYXMe30HHHX K K., ~ 1i-~ "I' JT_ COCTO.muti1:l' 4~ 
MbI, O,IUlaRO, 6y~eM rrpoaaaorons pacxer ,1J,JI5I "n,n;ea..rrn3KpOBaHHoro" 

8"-Me 30Ha, c'mTaH ero MMeJ{]lU1:M JImII:b ~~ - ROMIIOHeHTY. Ycaneaae xe K K 
xanana B ero pacnane MbI npanactrsaea pe30HaHCHOMY ycn~eHnBJ nponecca 
B03HnRHOBeHRH ~;. - naps n3 BalqYMa,Bc~e~CTBne ó~n30CTl'I K K -rro
pora H B3aHMO~enCTBIDl K - Me30HOB B KOHe1ffiOM COCTOíIHl'IM. OTHOCHTe~:b

HHe BepOíITHOCTH pa3~n1ffibIX I\.aHa~OB pacnana ~ - Me30Ha MbI OCTaBJUIeM 
He3a\Í)MKCI'IpOBaHHI:lM1i,.neAA Ha Hl1X paC1{eTHHe napUI'Ia~:bHHe lIIMpMHH. 

Pe3Y~:bTaTH paC1{eTOB rrpMBe,neHHB TaÓ~ne 8. 
Ta6.mru;a 8. Ilapuaansnse nm:pI'IHbI CWIbHhIX pacnanon O- -l'I30CHHr~eT

HhlX Me30HOB (B M3B) 

Pe30HaHC. (' (H" Jí g.. tJlrJl) r<H..n1.Jtt<K) r (H"KK.*)
['(H ..V· ..... 'JfR) 

B<I-"u) B<'-'K~) 

2-YPOBHeBaR cxeMa 

" (958) 0,67 
..H (I278 ) =~? 1,12 

,'''(1553) 2,85 

3,4 
66,3 
45,-0 

11,4 
13,6 274 

3-ypoBHeBaR cxeMa 

" (958) 0,44 

tt" (I247)=~? 1,15 

,'''(1365) 1,87 

t" (1470)=,? 1,-58 

,V (1614) 1,47 

1,95 
27,4 
!tO,4 
30,0 
25,8 

4 J 13 
6,28 
7,12 

7,84 

72,1 
16,6 

~ 113 opasaenaa pe3YJI1>TaTOB paClJeTOB;IJ;.7IR 'I,... ~:. .. , rrpencran
.nemrax B aTOR '1'aómme, I'I aRcrrepKMeHTa~:bHHX ~aHHHX, IlpHBe~eHHHx B 
Ta6~ue 1, MH 3a~1{aeM, 1{TO paclleT ~aeT 3HallHTe~:bHO 60JIómee 3Ha~e-

HHe .rvm IlIMPHHH aroro pacnana , lIeM HaÓJIIO,n;aeTCíI na omrre , Cyll(eCTBeHHYIO 
pO~:b BaTOM pacrra,n;e, O~HaKO,MOJK.eT I'IrpaT:b nponecc c Herrocpe~CTBeHHHM 

oópa30BaHl'IeM Tpex je30HOB, KaK aTO c~e~eT I'I3 I\.Mpa~:bHO-I'IHBapHaHTHOrO 

B3aHMO~eHCTBRH /37 • B ncrro~3yeMofi HaMM Mo~e~n aToMy rrpoueccy ~O~HO 
COOTBeTCTBOBaT:b B031illKHOBeHne ~BYX 't-i -rrap I'I3 BaKYYMa, xoropoe MH 

ne YlJl'ITHBaJIJti B paaxax KBa3lf,l(BYXlJaCTHlJHOH Mo~e~. O~HaKo ,I(JIíI ~' 

Me30Ha aTOT rrpouecc MOjKeT OKa3aT:bCR cymecTBeHHRM 11 rrpI'I ~ecTpYKTnB

HOR nHTepwepeHUHH cooTBeTcTBYIOllJ;eH aMIIJIHTy~H c aMIIJlliTy~aMl{ paccacr
peunsx HaMli KBa31'I,IJ;BYX1{aCTn'lliHX rrpoueccos , BMIOlJaIOmllX 8'- M E. -pe30
HaHCH, MOJIÇeT npasecra K 3HatrnTeJIl)HoMY YMeH:bIlIeHHIO nrn:pMHH pacnana ~'..... 
.. Ir Ir /37/. 

~ c~e,IJyIOmero panaansuoro B03óY;JK,rr,errnR '1/1, xoropoe 1m B paM
xax oõenx cxeu OTOJlUJ;eCTBJUIeM c ~ -peaoaaacox, .nOtlIIDmpyIOIllIDJI KaHaJID.M 
pacnana ,nOJ.OlteH 6HT:b JT~ (c rroc~e.nyIOun'IM pacnanoa g. ..... , Jf ~ k K), 
TaE ze ,EaR li ,II,]ISI , '\ /I, (1365) - COCTORHI'IR, nORBJIRI(JI{erOCR' B panxax 3
ypoBHeBoft cxexa. 

OCOóllH mrrepec npe~CTaBJImOT CWI:bHbI8 pacnamr ~ IV -COCTORHI'IR B pae-
KaX 3-YPoBHeBoR CxeMhI, KOTOpOMy MIl COnOCTaBJUIeM ~ -Me30H. OCHOB
HI:lM KaHaJIOM ,nJJJI nero ~OJDlteR ÓHT:b KK* c rronnoã IIIHpHHOH npK6JIIDKeHHO 
cooTBeTcTBYBJmeH no~oH mHpHHe ~ - Me30Ha, KaR aTO B~HO H3 ~aHHHX 

Ta6~ I li 8. Ho, c .npyroH CTOpOHH, aKcrrepHMeHT, Ka3aJIOC:b ÓH YKa3H
saer aa ~OMHHa.HTHOCT:b JT': - KaHaJIa B pacnane -(, -Me30Ha (CM/3/ ) . 
O,IUíaKo npa 3TOM 3ara,nOlJHHM OKa3HBaeTCíI OTCYTcTBHe pacnana <'-']fr 

KOTOpIDt 06H3aTe~:bHO .nOJDItBH J'IMeT:b MeCTO I'I3-3a pacJa,n;i g... "I r . 06'b
RCHeHHe aToro napa,nOKca Ó~O npe~o~eHO He~BHo 36 Ha OCHOBe rrpe,n

rrO~OJlteHIDI O ~oMIDmPYI<IlleM pacnane ~ -. K K * I'I HMMTaUI'IM" et -CTPYKTYPI:l" 
BaTOM pacrrane H3-3a K R - B3aitMo,neHcTBMR B KOHe'lHOM COCTOHHHH. !{aK 
MH BH,nHM, HaIIIH pacxe rs TaIOKe YKa3HBaIDT na ~OMliHaHTHOCT:b K K * - KaHa
~a pacnana (. - Me30Ha rrpa HHTeprrpeTalum ero KaK '11" - COCTOR
HRH. 

6.3aKJIlOlleHHe 
BHno~HeHHHe paClleTH rrORa3HBaBJT, lJTO nOHCK J'I ~eHTH~HKaUHR HOBHX 

aK30TJ'IlJeCRl'IX pe30HaHCOB, BKHIOlJaxm~X Bos6y~eHl'IR r~HHHX CTerreHeH 
cB060~ (r~o~, rM6pH.nHHe COCTORHRH), OKa3HBaIOTCH Corrp~eHHKMH 

C He06xo~OCT:b~ H3Óa~eHMR OT 'Heonpe~e~eHHOCTH, Bce eme cymecTBYID
meR: B xapraae Pa.rtHaJI:bHHX B036YJIt,IJ;eHHH "crannaprnax" C\-q:, - COCTOsnrnH.: 

KaK MIl BM,ne;m, B paaaax 2-ypOBH8BOií CX8MH HMeeTCH scero ,IJ;Ba pa,uH~
HHX B036y~eHHR ~-~') -CHCTeMH B paCCMaTpRBaeMOM KHTepBaJIe MaCC. 
~ OT~eCTBRT:b O,nHO H3 HKX C ~ (1275) - pe30HaHCOM, TO BTopoe OKa
3HBaeTCH ~e~ B paftoHe MeCCH 1550 MaB H Mo~eT ÓHT~ OTo~eCT~eHO 

C Haó~aBlIIeHCfl B 3TOM paRoHe pe30HaHcHoH CTPYKTYPOR ff -clicTe~, 

06pa3ymmeftcH rrpH pa~auHOHHOM pacrra,ne J/~ • B TaKoR cxeMe ~ -Me
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SOR OKa3HBaeTCH "JUIIlIHMMlI COCTOJIHHeM H R8MCíoJIee BepORTHHM RaH,IUi,n:a
TOM B r~CíoJIu. 3aMeTHM, O,n:HaKO, ~TO BpH~ ~ r~CíoJI Cíy,n:eT HaXO~T:bCR B 
~CTOM BR.TI:e. CKopee, Hs-sa Ha~~ aHHHrHJIm~OHHOro BsaliMo,n:eficTBHR 
OH Cíy,n:eT rrepexenaa C CíJIIDKaIDmn.m: \~ -COCTomm,ffMH. B ,n:aHHol1 cxeae 
ae HaXO,1tf1T ceoe MeCTa euie nsa COCTOJ'lIDIJI X (1380) 11: E: (1420), aKC
rrepHMeHTanbHHH cTaTYc KOTOpHX, o,n;HaKO, rrORa ~TO He orrpe,n:aneH. 

B paMKax 3-YPoBHeBoH cxeMH B paccMaTpnBaeMoM HHTepBaJIe Macc BOS
HHKaeT ~eTupe BosCíy~eHHux COCTOHHHJI (~-~~) -CnCTeMH. RaK CíHJIO rrOKasa
no, BaTOM cJIy'Iae M()1.tHO BHCípaT:b raxoe penenae , xoropoe CT8BHT aTH 
COCTOHHRH B COOTBeTCTBRe c 'IeTUp:bMff HaCí~aBlliMMHCR pesoHaHcro~: 

ç(I275), x (1380), E (1420)/ oi. (1460), X (1500)/ X (1800). B 
TaxoM cRTyaqMM, B OTJIH~e OT aBTopOB paCíOTH /38/, MH He Mo~eM YTBep
xnars , ~TO npocroã noncxe'r "tffiCJla 0- -H30cm-Ir.rr8THHX cocTomm~ y~e 

cBM,n:eTeJIDCTByeT B rroJI:bsy cymecTBoBaHHH rJIIDÓOJIOB. TaKMM oópasoM, aKcne
pMMeHTaJI:bHaR rrpOBepKa aTOM CX81AU, T.e. cymeCTBOBaHRH rrpe,n:CKa3UBaeMHX 
elO, lIO "rrporrymeHHux"B sxcnepmseare peaonancon: 1r (1130), p (I 260) , 
K (1280), K" (1370), OKaSUBaeTCR 3a,na'IeH, nenocpencraeaao CBffS8H

~ói1 c Wyn,n:éU./leHTaJI:bHOÜ rrpoó,i18Moi1 cynecruonaaaa rJIlOCíOJIOB. 
B CBJISH co CKaSaHHHM CíOJI:bIIIy1O OCTPOTY rrpaoõperaer E /-1- - npoCíJIervra. 

ECJrn 6y,UeT YCTaHOBJIeHO, 'ITO E (1420) H oi. (1460) npenoraanmor co-
Cíofi nna paSJIWIHllX 0- -peaoaanca, TO OlUIH HS HHX naze B paaxax 3
yposaesoã cxeus BHOB:b OKa:JK8TC.f! "JImllHMM", n raxae norpeoyerca BB8
.neHRe rJIIOOOJIa. ECJIH ]K8 E H..(.. OK8]KyTCH npORBJIenIDINM onnoro COCTO.f!
RP...H B paamrsuax peaxr..max , TO nOTpeCíHOCTM B HOBHX COCTORHH.mc ne BOSHHIC
aer , Kpove Toro, TI p8MICaX aTOR CxeMH Ml:l noxasaaa, ~TO -G- -rvleSOH MO
]K8T '6HT:b nureprrperapoaan RaK ~...... - pannazsaoe BosCíYJK.neHMe, npencran
.7IH.l<lnee cocoâ KOHWHryPaIUfOHHYIO CMeC:b rJIaBHUM oõpason 3S -COCTommH 

cuü -+.,j d ") / fi: - cnCTeMH H 2.~ -COCTO.fIHIDl ~~ -CHCT8M1I. 

9:,e.n:rrOJIOJiteHH8 raxoro pena O COCTaB8 "' -MeSOHa rrpHBJIeKaJIOC:b panee 
B/I ?~ToCíH OCíMCHRT:b OCíV..JI.DHOe oCípa30BaHH8 -(. B 3"1'" -pacnane no 
aHaJIOrI-m c KorepeHTHHM CJIO]KermeM aMI1JlllTy,TI. BosCíYJK.neHIDi I'RraHTCKHX peso
HaHCOB B H,n;epHOn ~SHKe. Ham aH8JIM3 rro,n;TBep~aeT H .naeT CíoJIee ~eTaJIb-
HYD peaaasamm 3TO~ RapTEHH. OJUi8KO BepOJITHOCT:b BHXO.n8 .(, -MeSOHOB 
rroJIy~aeTCR llPKCí~3HTeJIDHO B~ae MeH:bmea, ~eM oCíH'IHO rrpKBo.TI:nMHe 8Rcrre
pKMeHTaR:bHHe 3Ha~eHRff /3,18,19/. OKoH~Te~Hoe sa~~eHMe o HaJIH~ 
~ OTCYTCTBRH B ~ -MeSOHe r~HHo~ KOMITOHeHTH B patlliaX ~aHHoH cxe-
MS ~OJDKHO BUBOJCKT:bCH, TaKMM oCípasoM, yze He Ha Ka'IeCTBeHHOM ypOBHe 
- no rrpR3Ha.rcy ero ooazsaoro oõpasosarras B 1"I'V - pacna,ne - a noc
pe~çTBoM RpKTepHeB Ko~~eCTBeHHoro COOTBeTCTBHJI TeOpeTR'IeCKRX npe~-
CKaSaHHH c 9KcnepRMeHToM. Ma..IIHe BeJm'lHHl::l IlIHpMH i. - 2.~ H 

i. ... (~, w. If ) Y - pacrra,n;OB T8IOlte He ,n:8PJT O.rr;HOSH8tnmro CBn,n:e
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TeJI:bCTBa B rrOJID3Y r~roCío~Hol1 rrpnpo.nu ~ -MeSOHa,rrOCKOJI:bKY eCTeCT-
BeHHo rrOJIY~aIOTCJI IlJ!H IDITeprrpeTa:rJ;llli .(. - MeSOHa KaR ~." -pannans-
Horo BosCíj7jK,D;8mm. 

I1HTeprrpeTalum -c - MeSOHa RaR 2S-: - COCTOJIHHH (1Ai:t+c:Ii)/fi:-

CMCTeMCl paCCMaTpHBanaC:b B /11/. B aToI1 paCíoTe CíbLJIa rrpMH.R:Ta CxeMa pa

,IJ;HaJlDHIlX BosCíy~emrt! JIerKHX M830HOB, ÓJillSKaJI R HaUleM 2-YPOBHeBotf cxe
Me (na pRC. 2a eit cooTBeTcTByeT nsõop 3Ha~eHl1ll I ~ 1 ~ 0,9). Ka~ecTBeH
HO pesYJIbTaTU paCíoTH /11/ H HaCTOHIneH paCíOTH, KacaromeHcH oópaSOBa-

HIDI '(.. - MeSOHa B pa,znraruroHHoM 1"1'" - pacuano II ,n:OMHHHpYIa.l{eM 
CHJI:bHOM 1-<, K'" - pacnans 1- -MeSOHa, COBrra,n;am • O.zuraKO B pamcax 
TaROM CxeM1lI ae ORaSHBaeTCR M8CTa.TI:JIR t; -pesoaaaoa, 

B .naHHoM paCíOTe Mel rrpe.nrrO~T8eM OTo~eCTBMTb c rrepBW~ pa~aJI:b
HHM BosCíYJIUI:eHMeM ~-tt ~ - CHCTeMI:l m'lIeHHo ~ (1275) - pesoaauo , a B8 

~ - MeSOH, RaR rrpe,n:,o~ara~OC:b B /11/ H B O,n:HOM MS BapMaHTOB Ha
meR rrpe.TI:l::l.TI:Yme~ paCíOTl::l 2/. 

IIpHJIOJK8HHe. CoCícTBeHHu8 BeRTOPH MaCCOBoro orrepaTopa 

B IllDKec~e.n:yromMx paBeHCTBax cneBa CTOMT cToJICíeu ~RsM~ecKHX COCTO
HHHM - coCícTBeHHux BeKTopoB MaccoBoro orrepaTopa (I), Tor.na :reaR crrpa

Ba OT MaTpnn KO~KeHToB CTOJIT CTOJICírr,l::l pa.D:HaJIbHHX BOABOBHX WYHKUMH 

~.. ''\'1 ,H T;.n. HeBOSM,YmeHHHx (coCíCTBeHHHX BeKTopoB Mo ) COCTO
RHH~ Qq - CHClfeMIl, oCípa3YIOOieit .n;aHHIDt MeSOH (Q = 1.(,. d. ~) .,U..7m 

rrceB,noCKaJmpH1:lX 1130CIDU'JI8THbIX Me30HOB ~-i H .1.~ <1.....o. -1 ..... ) 03Ha~a-

IOT HeBOSMYmemllle pa.;nranbHHe COCTOHHIDI naps HeCTpaHHHX, q.i = 

("~ ± alI) I fi , R CTpaHHUX. ~~ ,KBapI\.OB, 11 COOTBeTCTBYIOlltHe MM 
Koa!MJm.meHTU OCíOSHa'IaIOTCR RaK 0(, H cL: . 3Ha~emur KoarWll1U;H8HTOB B 
MaTpHuax rrpHBe.neHU .IVLff cpeznorx SHa~81mH napaserpoa (7) H (10). I1or
peillHOCTM COCTa~ MeHee 5 enMHnti B rrOCJle,n:flliX 3Ha~a~x ~wpax MaJIUX 
ROMITOHeHT H He npMBO~TCJI. 

2-;y;pOBHeBaJI CxeMa 

(",) : r 0.93 -0.3< I(to) !r) = r" o.'s I('I. )Jr 0.93O, '3' 't4 1\\ r' -O.~S" 0,99 '\'1 ~ri (0,"' -~ .. ) (~.) 
\<~ = 0.2.8 0." 'ti I.\.~ () _ (0." 0,41 1(~o) 

K*' -O,H 0,99 14 Cl-~ 

(~) [o.ro -.... -o n 0,«) I~o) ( ~) (' 0.08) ('f;)
~' = 0,5"1 0,0' O,8~ 0,0' ,. q.~ 1f' == -0,08. i 'lJ'4'" ~~ 
~. 0." -0," ('t.')O,'~ -0,0' 

,'''. O,oJ -O,H -O.H -0,'8 1f'1~ s~ 
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3-YPOBHeBaH CXeMa 

Jr 0,92 -O," 0,3< ) 

n' = 0,3S" o,8v -o,a 

JI" -o,U, 0,5'0 0,85" 

0,5S'" -0,f9 O,2.S"K 

...K' O,ll O," -0,3' 
K,..., 

-0, fS' 0,"" 0,'0 

'1'0 

1\'1 

'l'~ 

'f" 
1\>1 

1\'z. 

,~ 

~!) 

P 

f" :11 

f" 

\\jd:' ....K"\
 
K*" 

tt O.H -qos ~" -0,5"5' o,u -O,'S'" 

~ , 0,5"8 0,2.' -0,4Y o,'~ -O," 0,06 
I 

~" O,OS" -O,ii O,:a. 0,3' 0,2% -o,U 
= 

~"1 O,U.. -0,35'" -o,U -o, f3 -0,2J O,f1. 

~IV o, 0' -O,f~ O,3~ 0,02, -0,9f 0,08 

~v 0,01 -~09 O,fY - 0,01 O,f' 0,97 
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r~ C.6., rOBOpKOB A.S.} 	 P2-86-758. 
P~an~Hwe BOa6y.AeHMR (n - n )-MeaoHoB. 
RpocTaR MOAen~ AnR cpaBHeHHR c 3KcnepHMeHTOM 

8 KOHTeKCTe paaBMToro 'paHee teHOMeHonorH4ecKoro nOAXOAa K aHanH3Y paAH
an~x aoa6y.AeHM~·nerKHx MeaOHOB paCCMaTpHBa~TCR cneACTBHR BoaMOMHOro OTO*il· 
A8CTaneHMR rpynnw HeAaBHO 06Hapy.eHHYx O-+-HaocHHrneTHYX peaOHaHCOB (~(1275l' 
,(1"0) MAP.) c paAHanbHYMM B036y.AeHHRMH n(549)-H n'(958)-MeaOHOB. npHBe
AeHM peaynbTaTY QqeHKH WHpHH 3neKTpOMarHHTHYX H CHnbHYX pacnaAOB paCCMaTpH
BaeMWX MeaOMOB. a TaK*e OTHoCMTenbHYX BepORTHOCTe~ HX 06paaOBaHHR B P8AMa
qMOHHYX ~/~(3096)-pacn8Aax H aapRAOBo-06MeHH~ peaKqHH nN-B3aHMOAe~CT8HR. 
OTMe4eHO, 4TO HHTeHCHBHOe 06pa30BaHHe 1-Me30Ha B J/.-pacn8Aax H ManaR WMPH
~ \ + 2y -pacn8Aa, 4aCTO BYABHraeHYe B Ka46CTBe aprYMeHTOB B nonb3Y rn~
CIon~~ nPHpoAY 3Toro Me30Ha, Ka4eCT8eHHO MOrYT 6YTb nonY4eHY B OAHO~ M3 
paCCMOTpeHHWX exeM paAHanbHYX B036y.AeHM~ (q - n')-CHCTeMW. 

PaGaTa awnonHeHa B na60paTopHH TeopeTH4eCKO~ tH3HKH OHRH. 

CooCImeBae ~Qf'O lIHC'tB'J'YU lljI,epHlolX IlCellellolllllllil. llyl!Ha 1986 

nepellOA T .D • .QyM6palk 

Geraslmov 5.8., Govorkov A.B. P2-86-758 
Th. Radial Excitations of (n - n')-Hesons. 
A Simple ~el Versus ExperImental Facts -

I 

Ve I~stlgate a possibility to identify a number of the recently disco
vered J~. 0-+ isosinglet resonances (the ~(1275), 1(1460) and others) as 
r.-ial excitations of the n(549)- and n'(958)-mesons, using the earlier de
veloped phenomenological approach to analysis of the radial excitations of 
light ..sons. The widths of the electromagnetic and. strong decays of these 
..sans and the branching ratios of their production in the radiative J/~ 
decay. as well as the nN charge-exchange reaction, are estimated. It is 
pointed out that the abudant production of the I-meson In the J/~-decay~ 
and' the small width of the 1 + 2y decay put forward repeatedly as an evi
dence for the glueball nature of this meson, can qualitatively be obtained 
In one of the considered schemes of the radial excitations of the (n - n') 
system. 

l The investigation has been performed at the Laboratory of Theoretical 
Physics. JINR. . 

I 

Communil:atioll of the Joint Institute for Nuclear Raea.n;h. Dubna 1986 

http:1984,39,0.96

