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O:BIIAH XAPAKTEPHCTBKA 

Ax!YaJil>HOCTJ. !IJ)06JI81Ul. 0~ Z3 rJIS 

TU COBpelleBBOI .ll,ltepHOI qtK3Ult .IDlJIIleTCS: 

BS8lDIO,llelc'l'Bd npK IIpOM~O'IHKX 9He:prBS 

o6Jiacn: saTp8.I'liBam' JDpOxd xpyr npo6Jie11 
38BHHX C Irpllpo~OI lleSOH-JIYUOHBHX BSaDl<l 

TYPOI • cBOicTBSMK uesoaTOIIOB • 

Hsy'len:e MesoH-.IJ,ltepHBX BS8lDIO,llelcn 

pesynTaToB ,lt.1IH ~epHol q.s!ID. B TO •e 

npo6neMH,tpeOyalB8 csoero pemeaxa.OcoOoE 

Taxoro Tzna n~aeTca ~anxoaaowy sax1 

ra JI.IUlBIIII· 3xcnepiOreHTanHoe ny'ieo:e a1 

B&EHOe 11ecro B IIpOrp&lllle KCCJle,JtOBSHKI HS 

COBpeMeHBBX YCXO~TexHX. 

OcHoBHol saxoHoMep!lOCTl>ll npo~ecca(l 

DpOROro M8ltCKJQ119. B Ha6Jo:utae11011 cnexTpe 

JioaeBBoro B TOI o6macTK BOs~eJmSI S.1lPS 
HH lt0l!J[8Jt'9:1111He COCTOmllll! Tina I'ln'8JITCJOI 

poD 8TIIX COCTOJDDd B nponecce (Ji-,() J3 

5a,lt8.'1 q.sl!D M8SOH-.Ii,lt8pBUX BsaDO,llelcTY 

0CHOBHSS Helb pa60TH - OCHOBHBaRCh 

:PYJ111el po.u ROJLneRftBBHX coc'l'OJDild H,Itpa 

BaHca, IIp08B8.DS:.p<lB&TJ. OCHOBHHe 38Jt0HOII 

pacna,Jta pe30H8BCBHX B,ltepma COCTOJmd B 

noxasau, 'ITO •cnonayeuaH MO.lle.Jll> nosBOJl 

o6JraCTJ. JIOK8.llll3aHJI]I pe30WlHCBHX COCTOJmlll 

~ axcnePKMeHTaxLBoro cnexTpa; HCcne~o 

MlleBcROro ,II;BDemtfl HYKJIOHOB z Tpe6oll8Xld 

BB'l'Hocn: rqa noc'rpOeBlDl ~xn:BHoro ra~~ 

($-, r ) Ha CROpoCT:E. pe;!J;lU!U;JlOBBOrO 3a:Dle 

D3:.poBaTJ. ll03MOEHOCTZ KCfiOJil>30B8HJIJI ROJ: 

TOB ~ l!WlBJI8JmSI C'f'PYRTypH rKraHTCXOrO 

B.llKlDme pa3JIJl"DDHX uesoaTc.ma xapaitTe~c 

pocn: ~&HIIOHHOrO sax:B8.Ta Me80HOB K H!l 

r!UOla-XBaHTOB. 
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OlillAH<XAPAKTEPHCTHKA P.AEOTH 

ARTimHocT:i.. lllJ06.:1l:eo. O;D;HlDI 11s r.JiaBHHX B8IIpaBJieHd~pa3BJI[
TliH COBpeMeBEOI s;o;epHOI ~SJIXH HBXaeTCS llsyqeHie UeSOH~ep&HX 
miano;o;elcTBd IIPll npoM~o'mla aHeJll'liSX. HcCJle.IioBtU!Kii B Hoi 
o6.miCTll sa~ opoxd xpyr npo6JJ:e11, Henocpe;o;cTBemro . CBJI

sa.mmx C npliPO;D;OI MeSOH-:ayltliOHBHX BSaDIO;D;elcTBd, s;o;epBOI C'l'JlYR
T,YPOI ll CBOICTBSMll MeSOS.TOMOB • 

. · Hsyqeoe · MesoH~eJ;imii. BSSDIO;D;elc'fBJII yze · ;o;ano pim B8llHHX 

pesyJIJ>TaTOB ,ItJm H.Iiepaol 4-sliRll. B To xe BpeMH BOSHnt.JD[ BOBH~ 
npoOxew, tpeOyDDtHe CBoero pemeau. Ocoooe. sH21.11eHlie _cpe~x npo~e.ccoB 
:raxoro una npa,nae:rca pa.nH~HOHHo:u:y saXBa:ry rr -:u:esoHoB a:rowm:

MR JJ.ZUlSim• aitciiepDeHTa.JII.HOe nyqeHlle aTOrO ~cca saltDiaeT 
BaDOe M6CTO .B nporpa.MMe liCCJ[8;D;OBaHil Ha MeSO~ ({86p!IRB.X_ lii .' 

coBpeuemmx ycxopBTeJmX. , · • 
OcHOBHOI 3attOHOMePHOCTI>Il npol:lecca{TI-:-, ~} aBJiaetca HaJIJlqlle 

DpOROrO MaRC:uyMQ B Ha6JIJWleiiOU CIIeRTpe raMMa-ltBaBToB 1 pacno
JIOKeHHoro B ·Tol o6Jiacn BOs6yz;r:tetmi s;o;pa, . B :itoropol Jiolaimso~
HH · itOJtJiexnmme coc.fosmm DIIa .rxraHTCltliX pesoHSBCOB~. BHRcHeHI~ 
JlOJIK 9'rliX cocTosmd .B nponecce (Ji~, 'f ) JmJI~IeTcs o;D;Hol.lts. :aammx 
SB,'Il;S.'l c'faSliRll MeSOH~epma: BSSDIO;D;elcTBlli. ~. ·... . . 

OcHoBHaa ne.n. ll86oTH - ocH.OBHBaaCL Ha KOHI:lenriHH o · ,Jtomx
pyx~~~el po.mt xoJIJiexnmmx cocTOJmld s;o;pa DIIa l'lll'SHTCROro peso-

. H8HC8 1 npo8HS.DSipo:BaTl> OCHOBHHe SattOHOU9pBOCTK BOS6yz,lteHJm lii 

pacna;o;a peSOHaHCHHX R,D;epma: COCTOJmd B np0Il8CCe ( Ji-1 y ) ; 
IIOKasaTL,.'ITO liCIIOJIDsyeua.R MO;D;eJID IIOS~JIHeT OIIJICS.Tl> He~ 
o6JiacTJ> JIOX8JIIlS8BD peSOHaHCIDa COCTOJmd~ BO 'l'SD:e rpOcC-cTJlYlt
TYVf 8RCII8p11118BTBJIDHOrO CIIBRTpa; HCCJ19,JtOBaTL BJDlJDDie yqe-fa q,Bp-. 
M119BCROro · ,D,:BJDtemm HYitJioHOB ll Tpe6o:B8.Hlll lt&lJ](6poBO'IHOI mmapK

aHTHOCTK npa nocorpOeHD aiiiPexTKBHoro ra&.J[(,'l'OBDHa npo~cca · 
(.:/i-, r L Ba cxopocn pe;D;KSn;K:OHHOrO 3a:IB8.Ta rr -JieSOHOB ;npoaHa- ' 
JIJlSllpO:Ba'fi> BOSMOJtHOC'l'K liCIIOJID30BalDDl ROppe.mtn;.:OHHHX SRCIIepBMeH
TOB ;D;JIJl EWmli9Iml C'l'JlYR-ry:pH rllraBTCltOrO pe30H8BCa; HCCJie,JtOBaTL 
B.liiD!Blle pas.liliiiiHHX J.resoaTOJmHX xapaxTepiC'l'Klt Ha a6cOJIIJTHHe c:ito
pocn :pe.ItllaiU'!OHHOrO Sa:IBa'l'a MeSOHOB ll Ha O'l'HOCll'l'eJIDBH!l BHXO;D; 

raJIJia-KBaHTOB. 
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HaygHBH HOBRSHa R npaKTKqeCKaR neHHOCTb. B ~on ~ccep
T~ npoBe~eHo cncTeMaTaqecxoe nccne~oBaBne nponecca ~anROH
Horo sa.XBaTa Jr -M630HOB Jierxm.m aTOMHHMll: JI.IUlaMH. Ha OCHOBe aHa
JIRSa no~eBHHX pesyJIDTaTOB 6uno YCTBHOEJieHO,qTo AnR BCeX nerKHX 
R~ep (sa ncKJIKRemreM ~ M~ecRHX) ITKKR.B ~aMOH zecTKOH 
~aCTK cneK~ nepBKqHHX raMMa-KBaHTOB OTB6~aDT B036~eBED H30-
6ap-aHaJIOrOB MI-pesoHaHca JI,IqJa-Mm!lemr. IIoxasaHo, ~To pas.1IH'IH!li1 · 
xapaxTep B036~eHHH STHX ypoBHefi B He~eTHHX, ~eTHO-~eTHHX Z 
He~eTHO-He~eTBHX ~ cBHsBH c oco6eHHocTaMH CTPYKTYPR Bo~o~ 
BRX ~ Ha~aJIDHoro n KOHe~oro cocToHHHH .ff.IUla· 

B!Iepwe paCC'D!TaBH CKOpoCTH pa.ItllanROHHOro 3a.XBaTa K BRXO~ 
·. · ,-- v sL 7L 9 IIn raMMa-KBaHTOB B nponecce ( Jl 1 11 ) Ha JI.IUlaX i , i , Be , B, 

I3c, I~c. 32 s . _ 
HcCJie~OBaHO EJIRHHHe ~epHOR CTpyKTYPR Ha xapaKTep B036~e

HRII R,I4epHOI CRCTeMR. ]laHO 06:DHCHemte KM8XllUIMCJI SKCIIepnMeHTaJIDBHM 
~BHBHM ua ocuoBe e~oro no,wco~a K onncamno nponecca (:Ji-,1) ~ 
Ilpe~CKa3aBH KBaHTOBRe 'IHCJia rJiaBHHX MaKCmqMOB R CMDHOe KOHqM
rypanHOHHOe pacmenJieHHe cocTOHHRi rRraHTCKoro pesoHaHca B npo
necce (.!/i-,t). · 

· _ Ha npKMepe H,Iij>a I 6o BnepBHe npoaHBJIRsnpoBB.Ho BJm~IHRe cxopo
c_THRX HYKJIOBHHX KOMTIOHeHT B SiflileltTKBHOM rru.ritni,TOHHaHe Ha CRO
poCTb pa.ItllanROHHOrO 3axBaTa fr-MeSOHOB. 

Pacc~KTaHR na~aJIDHRe cneKTPR raMMa-ItBaHTOB, CBHSaHHRe C 
B036YJK.neHReM pesoHaHCHHX cocTomnrlt, pacna.n;Bll!IKXCJI no onpe~eJieH
HOMY KaHaJiy • 

.AH8JIKS:HpYeTCJl B03MOl!WOCTb l'!CnOJIDSOBal!Rit KOppeJISD::ti[OHHRX 
sitcnepKMeHTOB ~AR BRRBneHHR ctpyKtypa rHraHTCKoro pesouauca. . . 

Anpo6anag pa6oTa •. PesyJibTaTH inccepT~ ~oRJI~Cb n 
o6c~8J!Zcb Ha ceMRHapax Ra6opaTopRR.TeopeTaqecKon ~sRRR OHHH, 
UEPHa, Cl!Ha (lliBell~apHR), Ha Y1 (CaHta-<Pe, 1975 r.) 
11 YII (UDpnx, 1977 r.) Mex.nyHapo~Hux KOHq>epeHUHRX no ciJHSl!Ke 
BUCOKl!X 3HeprHll H CTPYKType ~pa, Ha llOKOHOCOBCKHX qteHHRX 
B Mr.1 (I978 r.), npe~CTaEJI&nRCb Ha Me~yHapo~HYD KOHq>epeHUHD .no 
R36paHHRM .BOnpOCaM CTpyKTYPR JI,IqJa (ny6Ha,I976 r.), Ha· Me~yHapOA
HHR CHKDOSHJK no BHCOltOCUHHOBHM COCTOfiHKSM K ~epHOH CTpyKType 
(]lpes~eH I977 r.). · 

' ' I!y6Jnmamm. ITo pesyJIDTaTBM ~ccepTamm ony6JmltoBaHo Bocem 
padox. 
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06'b8M pa6oTH • .JlKccepT~ COCTOKT K3 BBe~eHRil, ~eTRpeX 
J;'JiaB OCHOBHOrO CO~eplUIH:WI, Sa.K.liiJTleHRI! K TipilJIOl!teHRil, C0~8plmT 

161 CTpa.Hmly ManmHOTIJICHOro TeKcTa, 25 pKCYHltOB, 31 tadnH~Y 
H 6K6JIRo;rp~ecltKil CmtCOlt JIHTepaTypH H3 1CJ7 :. HasBaHHfi. 

COJLEP][AH!fE P AmTil 

BBe~enae co~ep;mT KpaTKoe o6c~eHHe npo6JieMR P~anROHHo
ro. SaxBaTa Jr -MeSOHOB H,Itpa.MK. IlpoBO~TCJl aHaJIOrRII M8llrJIY 3ElKOHO
MepHOCTJlMK BOS6Y!Qtemm JI.IUla B rrpo~eccax( .9/"'j~), f1 -aaxooTa,qX>To
norJIOII!eHll!I H 9JI8KTpDB096~emm • .CqX>pMyJIKpOBaHH OCHOBHRe BOUpo
CH, paccMaTP>maeM!le B ~ccepTa!Um~ KpaTKO :II:SJIOl!teHO CO~epl!taHKe 
.Itl'ICCepT~. 

B rrepBO~ rJiaBe l'IBJiaraDTCH OCHOBHHe nOJIO~emm TeOpl'IZ ~a
~OHHoro SaxBaTa rr-~eSOHOB ~. 

B § I paccMaTpHBaeTCH ~RTIBHH! raMHJIDTOHHaH nponecca 
(1t-, (), B xoxopou yqTeH!l q>epMMeBCKoe ,I(BHllCeHHe HyKnOHOB s~pa n tpe
dOBaHHR KaAHdpoBoqao~ l!HBapl!aHTHOCTH. OdCyllCAaDTCR OCHOBHHe OTnH
qHil store s!l>!l>eKTHBHoro raMnnbTOHHaHa or raMHnbTOHnaHa, npn BHBo.ne 
KOTOporo 3TH 3!l>li>8KTH He OllnH yqTeHH. 

B § 2 npooo~TCJI SHaJills RMILmiTY~ li o,IJ;Ho~acT~ pa.niaJID

HHX KHTerpa.n:oB nponecca · C ,;-,1 ) c neJIDJO B~eJiemtf.l ~oMIDmpyi!JI(llrX 
tJJieHOB. IJa OCHOBe MyJ!bTliiiOJibHOro pa9JI01!:6mtf.l .ltTKBHOrO raMRJID
TOHHaHa ycTaHaBJIHBaeTca CTPYKTYPa onepaTopa nepexo~a K B~eJIH
IlTCJI ero .7I1W!PynitKe xowoHeHTR. IloKasaJto, .~To B npo~ecce (!!i-,o) 
~OMliHHPY11l' rrepexo~ CIIKH-MyJ.II>TJmOJIDHoro Tliiia. 

B § 3 npooo~Tca SHanKS o~oqacTa~HX MaTpK~ MeMeHTOB, 
YCTaHaBJIHBaeTCH ~ o6max 98XOHOMepHOCTeR B036~eHHH ~ep H 
HeRoTopHe rrpx6JIHl!:eHBHe nPamvra oT6opa. HcCJie~eTea BJIWUII!e ~e
Ta C!tOpoCTHHX HYRJIOHHHX ltOMTIOHeHT H ItKHeMaTKq8CKO~ nepeHOpMJipoB
JGI ltOHCT8HT.B aqxpeKTKBHOM ·r8MJIJII>TOHKaHe Ha--O,IJ;HO~aCT~e MaTp~-
BHe 9JI8M6HTR npoyecca ($-1 r ) • - .. ·. 

BTopa.!I rJiaBa nocBi!meHa·o6CY!Qtemm npon~ccoB;·uenocpe~cTBeH
Ho npe~eCTByDiiJIX pa.Itii~OHHOMy-. SaxBaTY MeSOHa. -~ 

B § I HcCJie~eTCJI EJIJIUIHl'Ie pas~ux 'MesoaTor.mwc xapaxTepxc-
TKK Ha OTHOCHTe~HH! 000~ rSMMS.-ltBaHTOB. .. :: 

B § 2 npxBO~TCH pesyJIDTaTH pac~eTa CMemeHHH H WHpKH ypoB
HeA M890RTOMOB ~ ~ Ha6opOB napaMeTpoB H8JIOlt8JIDHOrO 
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Pxc.I llpne.ztemwe BepoHTHOCT:a: an:exTpoMarJDTHHX B (MI) ne
pexo.ztoB 11 mao.n rawa-RBaHTOB B npouecce IDB($-)1 )I~. 
llyHRTHpHM Rp1lBSH (pesynTaT pac'le'l'a) nOJiy'IeBa B npe.JlilO
JIOJEeHJIJ[, 'ITO x~ pesonm~c lDieeT CSpalor-mtrnepoBClcyll 
~PNY c mxpKHoi· 2 MaB. B Bl.lle rxcTOrp8MMH npKBe.nen axcne
PHMBHTSJibHHA cneRTp raMMa-XBaHTOB, B3HTHfi H3 paCSOTH 
H.W.Baeer et al. Phys.Rev., 012, 921 (1975) •. 
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onTI'lecxoro noTeHUHaJia KxcniHrepa-SpHxcona. lloJIY'leHHHe T&KHM 
oCSpasou TeopeTX'lecXBe sHa'leHHH CpaBHKB&DTCJI c axcnepKMeHTaJILHH
o. lloxasaHo , 'ITO B CJIY'I&e cmmx Jiei'Imx H.,Itep 4He , 6 L.. i , 7 L i , 
~ ,.n.n.a: .ztOC'l'DeHm xopomero corJiacm ueJE.ItY axcneplDieHTaJILHHMll l! 

Teope'l'X'leCKXMX 3Ha'l:eHHJIMX cue~eHII H mHpHH Is -ypoBHel HeOCSXO,Itli
MO nepeHOpuHpOBaTL napaueTps on~ecxoro noTe~aJia. lloaToMi.~ 
Is -cocToJIHH! uesoa'l'OMOB npo:a:sBO.JtRXCJI HB.llKBH.ItYaJILHHI no.ztCSop na
paye'l'poB Oll'l'I'l8CROrO llOTBHUKaJia ho 9XCnepHM6HTR.~UM SHaqeKHJIM 
CMe~eDI H mHpHH Is -ypoBHel • 

B § 3 pacc'l:ITHBB.ID'l'CJI (iaKTopu xoppeRUIH, noxasHBB.lll!He cTe
neHL HCR8X6HKJI BOXHOBO:It ~ n--MeSOHa sa C'IBT C~LHOrO nHOH
H.,Itepnoro BsaHUo.nelcTBHH • xone'l:HHX paauepoB H.,Itpa. AHSJillsrq)yeTCJI 
BnKJIHie Heonpe.ne~eHHOC'l'J: napayeTpoB OllTII['I{BCKOro llOT6HUHSJia Ha 
CT8ll8HL HCX&ZeHIJI nHOHHOI BO~OBOI ~ B M830QTOMe. 

B TpeTLel r~&Be HCCne~yDTCR napUHaJILHHe nepeXO.JtH c BOs6yx
.nenll:eM HliSKOJIBJWtKX COCTOSIHlll .H.JtPa (A,:(. - I). 

B § 2 aH8Jili3HpyoTCJI 3aKOHOMepaocT:a: BOSCS~eHKH COCTOHHH! 
MI-pesonanca B an:exTpoMai'WlTHHX npoueccax. llwiBJiena pon H.,Itep
uol CTP.YK'l'YPH B ~pMXpOBaHJ:J: pesouaaca. B He'l:eTHHX H.,Itpax Ip-oCSo
JIO'IKK :a:soBexTopnne MI-nepexo.JtH oxaaHBaDTCJI no.naBJieHHUMK BCJie.zt
CTBHe sanpeTa no cxeMe J:Mra [J.J • ABa.riorH'l:Hae nepexo.JtH B H.,Itpe 
I2c oxasW!all'l'CJI oc.na~eHHllMH • 

B § 3 noxasaHo, 'ITO B npouecce ( !lij "( ) BacoxoanepreTnec
IUUl 'I&CTL Cll6ltTpa raMM&-KBaH'l'OB ·~p.mpy-e.TCJI llp61IMYIII6CTB6HHO sa 
c'l:eT BosCSy:Jr,IteJiliJI IlsoCSap-aHuoroB cocTo.a:mdt MI-peso:s:aHca. PacqeT 
npol!O.JtUCH )tJ!Jl Bcex H.,Itep Ip-oCSOJio'IRH. TmmtzHWt pesyJILTaT pacqe
Ta llpc>RnnDCTp:a:pc>BaH Ha pic.I. Teopii B UBJIOM y.naeTCJI OniCaTL 
rpocc-cTpyx'l'YJlY 9TOI 'IRC'l'll r&MMa-cneKTpa .llOBOJILHO xoromo. Hru!:-
60Jle e cmme pesouancH Tl'lna w: ~.liiHp1JlTCJI B 6 1.. i • OB, I 2c • 
I3c, I4tv . Hcc~e.ztoBaHo BXKHHKe yqe'l'a ~pYHeBcxoro .JtBKZeHHR 
HyltnOHOB K 'l'peCSoB&BII Rani:CSpoBO'IHOI HHBapHaHTHOCTI llPII: llOCTpoe
BD S!MeKTJ:BHOrO raawn.TOimaHa npouecca (9i-, U) Ha naJlUll8JII>Ime 
cKopocTI ~SU.oHHoro saxsaTa n--uesonoB B H.,Itpe I6o. lloxasano, 
'ITO yqeT cxopocTHHX HyRJiommx ROMnOHeBT • IODieuaTJNecxol-nepe
HOJ:IOPOBXB xoiicTanT a@lex'l':nmoro r&MIJibTonana KrpaeT saueTByJJ 
ponD To~xo. ~~a CH~LHO no~asneHHHX nepexo~os. 

B 18TBepTOI r.ll&Bt Ha OCKOBB KOKUennaH 0 .JlO~tl poJlK 

COCTOBHJ:I rBr&KTCXOrO ptSOHaHCa llCCJI8,ItOBBHH OCHOBHRe 38XOHOM8p-
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PHc. 2 Buxo.It raMMa-KBa.HTOB B npou.ecce 6 L i ( Ji-1 o ) . 
IlyHKTHpHaJI KpliBaJI (peayJll>TaT pac-qeTa) ITOJIY'qeHa B 
rrpe,ItiTOJIOXeHRH, 'ITO KaX,ItHI peaOHa.HC KMeeT 6paHT-BHr
HepoBCK,1D <JlopMY c mupxno! 2 MsB. B BH.Ite rxcTorpaM
MH rrpxBe,IteH axcrrepHMeHTaJII:.HH! crreKTP raMMa-KBSHTOB, 
B8HTlli H8 pa60Til 
J.C.Alder et al. SIN Newsletter, No.9, p.7. 
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Pl!c.3 BHxo.It raMMa-KBa.HTOB B npou.ecce 9Be( $"-, o ) . 
IlyHKTipHaJI KpHBaJI (pesyJII:.TaT p&C'ieTa) llOJIY'qeHa B 
npe,ItnOJIOXeHBX, 'ITO ~HR pe80H8.Hc.HMeeT 6paHT-nKr
HepDBCityil <Jlc>IJMY c mHpHHOft 2 MaB. B BH,I(e I'KCTOrpaM
MH rrp:a:Be,IteH axcrrepHMeHTaJII:.HH! crreKTp raMMa-KBaHTOB, · 
B8JIM ii8 pa60Til 
P.Truol. In Proc. of the Int. Topical Conf. on Meson
Nuclear Physics (Cornegie-Mellon University Pittsburgh, 
Pennsylvania 1976), p.5B1. 
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HOC'l'lil BOS6yz,D;eHll.ll H pacn~a s,nepHOI CICT8MH B npouecce ( Jij <I' ) , 
PaccuorpeHKe npoBo~rca B paMKaX MKoro~ac~ol MO~e~ o6o~o~eK 

c yqeroM ocraro~oro BsaKMo~eAcrBKH HYKnOHOB B ~e. 
B § I o6c~erca MeTe~ nocTpoeHKH s,nepBHX BO~OEHX ~-

nd. 
B § 2 npaBO~rca pesy~raTu pac~era cneKrpa Bos6~eHHH 

s,nepHOA CICTeMU B npouecce (!Ji-, '( ) , , TmnltrmlA pesy~TaT npm3e~eH 
Ha pxcyHKaX 2 lil 3. 

rpocc-CTpy.RTypa CllBKTpa BOS6~eHHH s,nepHOI CRCT9MH B npo
uecce ($-1 3") Talt xe, KaX STO :KM98T MeCTO B /IOTOSJtepHHX peaKIUtSU, 
o6y~o~eHa KOH~auiOHHHY pacmenxeHKeM riraHTcKoro pesoHSH-
ca. B s.npax c Hesano~eHHHMR o6Mo~ cymecr:eyDT ne rpymm 
nepeXO~OB. ITepBaH CBHSaHa C B036~eHKeM ~eHTHUX HYKnOHOB, BTO
~ - c nepexo~oM Hy.RJIOHOB liS SaMKHYTOI odMO'lKJ[ B BaJIBHTliyll. 
~e~CTBie IX SHepre~ecKoro paS~MeHRJI, KOTopoe CO:xpa.HJ18TCH ][ 
npi yqere OCTaTOqHOrO BSaxMO~eACTBIH, B Cll9KTpe BOS6~9HBH BOS
HKKaDT ne o6~acTI ~o~sSUJI nepexo~oB, np~eM HISKoaxeprerll
~ecRSH ~&CTL /IapMipyeTCH Sa C~eT B096~eHKa ~eHTBHX H,YKnOHOB, 
a BUCOK08HepreT~6CKSS CBHSaH& C nepeXO~OM HY&HOHOB KS SaMKHY
TOI 060~0~KH B BaneHTnyD. HaHdo~ee HpKO 8TOT ~KT npoH~eTCH 
B ~pax c qacrxqno sanonnenuoa o6onoqxoa. no wepe sanoxaeHHa Ba
nenruoa ·o6onoqxx Bxn~·~upoquax B036~enxa •s-sa npHH~HIIa ITaynH 
CTaHOBHTCJl BC9.K9He9 H K9H99 38K9THwU,a IIOXOX9HH9 rXaBHOrO IIHKa 
rHranrcxoro pesonaHca CABHraerca B cropoay wenLmHX sHeprHa Bos6yx-
ABHHa fiApa, 

B § 3 Kc~e,ttyeTCH CTpyKTJil& rxr&HTCKoro pesoHSHca. ITpe~cxa
SSHH KBaHTOBHe ~~ H&R60~ee BHT6HCIBHO BOS6~~CH p990H8B
COB. Bwmnexa IX TeCBaH CBHSL CO CTpy.R'fl'Il01l BO~O:BOI (JJyJmitD OC
HOBHoro COCTOHHKH fiAP&-KHmBHH,B pesyurare npOB9A9HHHX HCCXBAOB&
HHa 6uno noxasano,qro B cnexrpax HABP,B xoropux Ip-o6onoqxa roxLxo 
naqmuaer sanoHHarLca, nax6oxee CK~LHHK nHxaw orBeq~r npasaxa or-
6opat:.J = I; a B cneupax SABP, B xoropux o6onoqxa Ip noqrx · 
38IIOJIH9Ha, - 1:!.1 =2, . . · 

B § 4 Ic~e,ttyDTCH BHTer~KUe xapaxTepxcTKKK npouecca 
( _r,-1 0), YCTaJIOBJI8HO, · qro AJIJl CJiyqaJI IIOJIHOro BHXOA& rawa-XBaBTOB 

AOKKHKpymr nepeXOAU C K3K9H9HK8K CIIKH& HaqaxhHOro ~pa Ha 8AIHH~Y ' 
( 6.] = I). 

B § 5 IC~e,ttyeTCH Xapaxrep BOSd~eKHH s.nepxol CHCTBMH B 
npouecce ( $) ( ) u uiii~OK s.npe ( 2s -lrl. ) o6Mo'IU 32 S • 
IIoRaSI.HO, ~TO C pocTOM N&CCOBOro tmCJl& A BOSpacraeT po~ CIID-
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fwc,4 CxeMa B036~eHRH ~epHO! CliiCTeMH B npouecce 
14 N ( Ji-1 ( ) , ocHoBHue KSHanH pacna,n;a H cneR:TP 
xecrxoro; -XBaHTa, per~cTpHpyeuoro B conna,neHHH 
C llOCJieAYDI!lHM uarKHll r -KBaHTO!l C :mepr~r~eR 
a) E ~~ = 7,55 M31l ~ 6) · E J'l = 3,68 M3B. 

KBSJUJYIIMLBHX nepexo)to:e, IIpli:OO.wmlliiX K ~anLHeftmeM,Y cr.nWitliiB8HHD 
cneKrpa rmO.a-ItBaHTOB. YcTSHo~eilo, ~oyxe )1.1la.SQr.ap(2s-1cJ )...; . 
OdMO'Iltll, oco6eHHO IIpH nor~omemm C cJ. -opdRT, B M8PHOft CKCTe
ue BOS6p,ztamCJl pe30H&HCH C 6MLIIIIMlil CIDmaNI ( :J I = 4, 5)·, 

B § 6 Ha npmepe s.npa ISO npoaHW9IlpOB8HO BJia!IHlile ~eTa 
~pii[BBCJtOrO ",nBDe!Wl ~OHOB JJ.ItPil H·.Tpe6oBamd lWill6poBO~O~ 
Jm:BapllaH'l'HOCTR IIPJI nocTpoemm a@leKTRBHoro r8MliiJil>TOHKaBa npouec
ca { Ji-, r ) xa cneKTP Bosd~elOOI Jl,ltepHol cxcreMH. YcTanoB.ll:eiio, 
~0 OCHOBH08 OT~e CBH3aHO C ISMBHeHHeM KHHeMa~eCXOI SaBKCK-
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MOCTX CKOpoCTH rrponecca ( Jf-,y ) OT BHeprxH raMMa-KBaHTa. 
B §7 xcc~e~yDrca saxoHoKepHocrH pacn~a cocroaHHR rxraHrcxoro 

pe30HaHCa.0CHOBH&K XaHa!OK (sa HCX~DqeHH8K.C~yqag ~erqaRmxx H~ep 
Ip-o60JIO'iKll) J!BJLiieTc.a: RaHM c aceycRaHHeM_ HeltTpoHa. Pacc"DDTaHH 
na~axDHHe cneKTpu raMMa-KBBHTOB, cBHsaHHHe c aacaneHHeM onpe
~eJiemmx cocToJDD!il ~O"lepuero iQu>a (A - I, :Z - I). IloRasaao, "'TO 
KCCJie~OBB.Hlle TB.lUIX xapaxTep!ICTKR rrpo:c;ecca ( Ji-} J' ) ITOSBOJDI8T 
llO..'I,}"'mT:O ~OITOJIHHTBJIJ>HYJ) WI<lJo.I~JSIUD 0 B036YJQ:~eHHHX COCTotnmJIX rrpo
MeleyTO'DIOii a;Itepuol c:e:cTeMU (A,. :t - I). IIpe,ltJIB.I'aeTc.a: nporp&MMa 
BKCrrepHMeHTaJIJ>HHX HCCJie~OBSHHft na~8.1IbHHX.CIT8KTpOB raMMa-KBaH~ 
TOB, CBHBaHHaH C npoBe~eHReM BKCnepBMeHTOB Ha COBn~eHHe nepBH"l
HOrO rSMMa-KBaHTa rrpo:c;ecca ($- 1 y ) C ITpO,eyKTSMR paSBaJIS. COCTO.II:
mdl rHraHTcxoro pesouaaca npoMeJeyTO'D!oro SJ,Iij)B. (A, ;t - I) :wm c 
MOHOBHepreTR"'BCKIIM 0 1 

-KBBHTOM a;It8pHOro nepexo~a B ~O"lepHeM 
~· HcCJie~OBaHHe TSKHX CIT8KTpoB ITOSBOJIRT B~aniT:O liS ITOJIHOrO 
cneKTpa BOS6~eHKII ITpOMexyTO'DIOI a;ItepHOtl CliCTBMH (A, 2 - I) 
TOJIJ>KO Te COCTOHHK.a:, KOTOpue reHeaJIOrK"leCKR CBHSaHH C ~CKpOB8H
HHM ypoBHeM ~o"lepltero a;Itpa (A- I, :2- I). Krut rrpaBKJio, TaKRX 
COCTOJI:HHI C~8CTB8HHO.M8H:&me, "'TO_ITOSBOJIH8T OT"l8TJIRBee ITpoCJie
~T:O sa pesouaacuol CTPYKT.YPOI cnexTpa. ~ pesyJIJ>TaT Taxo
ro pac"leTa npRBe~eH aa pllc.4. 

B SSKJIDqe~ ITp:ll:Be~eHU OCHOBHHe pesyJibTaTU ~ccepTaD;liR, ~ 
ropue :npe~CTB.BJIIlmc.a: x SBilll!Te. · 

I. PaccUTaHH BI:IXO~ rm&Ma-KBaHTOB c :aua6yx,JteHReM HHSKOJie
Z8lltHX COCTOJIJIJI! JJ,Iij)a (A, 2.- I). IIOKa3aHO, trTO B BTO:Il "la~TH cneK-: 
Tpa ~owinm.PYm rrepexo~ c.oos6yx,JteHlleM irso6ap-.&HaJioroB.cocroJIHJd!: 
MI-:pesoHaHca H,ltpa-wmieHH. 1Ipe~cxas8Ho, uo B pH,U;e CJiy"laeB B o6-
Jiacn JIOK8J.IHsaxum · MI-pesoHaaco:e c SaMeTiiol_lUITeHcJJ:BHOcT:oD :eoa6yz
~amc.a: cocrOJU!Kii mzyrol :np:apo~; OTBelUUJ!ple crrKH-~OJibHOI :eer-

BK B03d~8HKR ~pa. 

2.Y.craaoB~eao,qro. ocuosaoa Kaxc•KYK I cnexrpe raMKa-xBaHroB 
.ltJIR ~ep-! - Ip-o60JIO"'KR CBHS8H CO CIDm-~OJ!bHOI B8TB:OD r!lraHTC
Roro · pesouaHca. Yxasauu. KBBHTowe "lHMa (cmm .11 treTaocTh) xore~ 
p8HTHHX COCT()JIHXI, ~~X I'J[l'aHTCxd peSOBa:HC~ ~ORas&l!;O, "'TO 
B:ITpOIJ;ecce. ( !Ji-, y J TAX ze, KaK 9TO ZMeJIO MeC'l'O B <lJoTQa;Itepma _ 
pea.xmmx, :e cnexTpe :eos6~eHll.ll: a;Itepaol cJicTeMU IIpoJillJIJieT-c.a: xoa~ 

. ~OHHoe pac~errJieHKe. BcJre,ltgTBRe, aioro :pesy.1Ibnpy~· cneKTp 
nepBlr'DII:lX rSMMa-KBaHTOB ·m.~~eT trerxo BHpallteHHYD rpocc-C.TJlYltrYw· 

10 

3. l'IeT · qifip.me:ecxoro .ItBIDKeHIDI HYKJIOliOB SI,l:tpa n Tpe6oBa.mli 
KaJl111:6poBO'm01i mrnapnaHTHOCTJJ: IlpH ITOCTpoeHHR S@)eKTRBHOrO raMWI:D
TOHHaHa npo:c;ecca ( $) q ) He KSMeH.a:eT Ra"leCTBeHHO! · KapTJmH B03-
6~eHKII rnraaTcRJOC peaoHaHco:e. OcHOBHoe OTJ!Rlme OT pesyJibTaTOB 
pac~era· C Tp~OHHO~ ~pMO~ rSMKJIDTOHKaHa o6yCJIOBJieHO HOBHM 
KHHeMaTK"leCKRM qaxTOpoM, Y"leT Ko'Toporo ITpKBO.u;ll:T K YJ48H:&memm 
CYMMapuoro BI:IXO~a rBMMa-KBBHTOB ~ cnKH-~OJIJ>Hoi BeTBK Bos6yx
~eHIDI Ha I0-I5%, )J.J!J! CnKH-KB8,I(JlYIIOJIJ>HOit - Ha 3Q%. Blmlnm:e CKO-. 
poCTHI:IX HYKJIOHHI:IX KOMITOHeHT K KHHeMaTH"leCKOi nepeHOpMKpOBKH KOH
CTaHT a@)eKTHBIIOro r8MliJII,TOHHaHa npo:c;ecca ( .!Ji-1 J' ) ORa3UBaeTCJI 
SaMeTHHM TOJIJ>KO B CJIY"lae CKJIJ>HO ITO~aBJieHHI:IX rrepeXO~OB. 

· 4. Ha npm~epe JJ,I(pa 
32s 6wro noRasaao, 'ITO yze .lt~H ~ep 

( 2.s- { d ) o6oJIO'IKK, B oco6eHHocn IIpK norJIOI!leHHR Mesoaa c ci -
Op6KT MesoaTOMa, B a;ItepHOi CHCTeMe Ha~ CO CnKH-~OJibHHMX 
K CTIRH-~yiTOJI:OHHMH I'Rl'aHTCKHMK peSOHaHCSMK C BBCOROI RHTeH~ 
CHBHOCT:OlO B036~a.JOTqJI KOJIJie_RTRBBHe COCTOJI:HKII C 60JibllmMH CnHHa
Ma ( 'J1 = 4, 5) • TeM CaMHM pa,II,l!amiOIIliUA 3axBB.T miOHOB MOl!teT CJIY
EXT:O y~o6HHM RHCTpyMeHTOM ~ RcCJie~oBBHBR ocaoBHHX saxoHoMep
uocren BOS6~eHRH rHraHTCKHX peSOHaHCOB BHCOKOI MfJibTKTIOJibHOC
TR. 

5. Bwm.neBH H HCCJie~OBaHH OCHOBHHe SaKOHOM8pHOCTR. pacn8,Ita 
COCTORJid CII11H-~OJ!bHOH B8TBH I'li:raH'l'CKOro peSOHaHca. lCTaHOB
JieHO, 'ITO ~oMHHRpyiii1l'le pesOHaHCH, KaK I!paBll:JIO, O~ll!DT Bll,Ite
JI8HHI:OOI Be1iTpOHH!lMK KaHaJUIMI! paCII8,Ita B OCHOBHOe rum l{W!ratmae 
BOs6~eEHHe cocro.a:KHH ~o"lepuero JJ,I(pa. Uoxaaaao, trTO ~ JIY'Ime
ro noHIDI!a.H:I!tii ueXaHRsMa rrpo:c;ecca 11 BWIBJieHIDI CTPYKTYP!i raraarc
xoro pesouaaca BSEHoe saa~eHRe npRo6peTaeT xcCJie~oEaHHe nap
IU!a.libBHX crreKTpOB rBMMa-KBaHTOB, CMSaHHHX C BOS6~eHReM pe-
30HaHCHI:IX COCTOmmil:, paCIIB.ltalllll!XCJI no oiJi>e~eJI8HHOMf Ra.Ha.JIY. 
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