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Fragmentation ·of .J.:i.ant Resonance• .PYl!r ·Two
Phonon States in b 

Wit~in the framework ·ot the model ba••d.• on the quasi
particle-phonon interact.ion .B(E~~values ar .~ calculated 
in t .lte energy · :i;nterval up to 30 MeV. The position and 
widtl,is :· of' giant · dipole isovector and quad;-~~ole isoscal,ar 
and iaov~ctbr i-.esonances in ~0Zr are o'btairie4. -It is shown 
that the fragmentation of one-pho.Don states results 
the· broa'dening of giant r ·e.•onances in comparison vith 
the calculatiolls in ~he o~e;;.phonon approxiDlation -~ 
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3a nocne.n.Hae ro.n.bl Ha6mo.n.aeTcJI nporpecc B 3Kcnepa • 

MCHTanbHOM H3Y'ICHHH raraHTCKHX MynLTHDOnbHbiX pe3o· 

HaHcoa/1 / . 3TOT nporpecc CTHMynapoaan 6onLwoe qacno 

pa60T DO Bbi'IHCneHHID xapaKTepHCTHK raraHTCKHX MynbTH· 

nonLHbiX pe3oHaHcoa. CywecTBeHHOB · qepToB paclfeToB 

/eM. /2-6/ I JIBnJieTCJI acnonL30BaHae nonyMHKpocKona· 

'ICCKHX MCTO)J.OB, )J.O HaCTOJiwero BpeMeHH npHMCHJIBWHXCJI 

llO'ITH HCKnJO'IHTenLHO )J.nJI OllHCaHHJI HH3KOne)l(awHX CO· 

CTOJIHHB. Bee 60nbWee BHHMaHHC y.n.enJieTCJI BbiJICHCHHID 

BnHJIHHJI HH3KHX KOnneKTHBHbiX COCTOJI~HB Ha xapaKTepH· 
/ 4 7 I 

CTHKH raraHTC~HX pe30HaHCOB /eM. ' /. 

B HaCTOJIWCB pa6oTe MO,lJ.enb, OCHOBaHHaJI Ha ylfeTe 

B3aHMO,lJ.CBCTBHJI KBa3HlfaCTHU C ~OHOHaMH, npacnoco6ne

Ha .n.n.11 Bbi'IHcneHHJI B(E.\) -aenH'IHH B wapoKoM 3HepreTH· 

'ICCKOM HHTepaane. 3clxlleKTHBHOCTb ee npo)J.CMOHCTpHpo

BaHa Ha npaMepe raraHTCKHX .n.anonLHoro H KBa.n.pynonLHo

ro pe3oHaHcoa a 90 zr. 
Ha nepaoM 3Tane accne.n.oaaHHJI pacc'IHTaHLI 3Hepraa 

H B(E.\) -aenH'IHHLI )J.JIJI O.IJ.HO~OHOHHLIX cocTOJIHHB. CeKyn.t~p
HLie ypaBHCHHJI ,lJ.nJI OllHCaHHJI HH3KOne)l(aiiUIX O)J.HO~OHOHHLIX 
COCTOJIHHB /8/ o6o6weHLI ~yTeM BBC,lJ.CHHJI H30CKanJipHLIX 

X (,\) H H30BCKTOpHLIX X 1,\ KOHCTaHT, 'ITO c.n.enano HX 

np"rO,lJ.HLIMH ,lJ.nJI BLI'IHCneHHJI H30BCKTOpHLIX H H30CKanJip· 

HLIX pe30HaHCOB. fipOBC,lJ.CHO 3Ha'IHTenbHOe paCWHpCHHe 

KOH~HrypaUHOHHOrO llpOCT!EaHCTBa. 3Ta 3a)J.alfa, B OCHOB· 

HOM, peweaa HaMH paHee 
31 . liLino H3Y'ICHO TaiOKe BJUIJI• 

HHe 3HalfeHHB X J,\) H xf.\) Ha B(E.\) -aenH'IHHLI. Pac'ICTLI 

npoae.n.eHLI .n.n.11 cocTOJIHHB c 117 = 1- H 2 + s 90 Zr. KoacTaHTa 

H30CKanJipHoro ,lJ.HllOnbHOrO B3aHMO,lJ.CBCTBHJI Bb16paHa TaK, 

'IT06LI 3HeprHJI nepaoro 1- - COCTOJIHHJI paBHJinaCb Hymo. 
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OcTaJihHble KOHCTaHTbi B3HTbi TaKHMH, "IT06bl nonyl.JHTh 

nOJIO:>KeHHH pe30HaHCOB, 6JIH3KHX K 3KCnepHMeHTaJihHbiM 

3Ha1.JeHHHM 191. IlpH 3TOM 3HeprHH nepBOrO 2 + COCTOHHHH 

OKa3aJiaCh HeCKOJihKO Bblllle 3KCnepHMeHTaJihHOrO 3Ha1.Je • 

HHH. 3cWJeKTHBHble 3apH,IJ;bi npH Bbi1.JHCJieHHH B(E 2) • BeJIH1.JHH 

B3HTbi paBHbiMH Hynro. 

B o,u;Hol}loHOHHOM npH6JIH:>KeHHH rHraHTCKHH pe3oHaHc 

B ci}JepH1.JeCKHX .R,IJ;pax npOHBJIHeTCH B BH,IJ;e O,!J;HOrO HJIH He· 

CKOJihKHX CHJihHO KOJIJieKTHBH3HpOBaHHbiX COCTOHHHH, 3a • 

HHMalOIUHX 06JiaCTh B HeCKOJihKO COTeH K3B. Ha puc. Jaj 
H 2a/ npHBe,u;eHbi B(E 1)-H B(E2) -aenH1.JHHbi a 90 Zr. 01.JeHh 

1.JeTKO BbiHBJieHbi o6JiaCTH HaXO:>K,IJ;eHHH rHraHTCKHX .IJ;HnOJih • 

HOrO H30BeKTOpHOrO H KBa,IJ;pynOJihHOrO H30BeKTOpHOrO H 

H30CKanHpHoro pe3oHaHcoa. TaKHe pacl.JeThl, ecTeCTBeHHo, 

He MOryT npeTeH,IJ;OBaTh Ha npaBHJihHOe onHCaHHe lliHPHH 

rHraHTCKHX pe30HaHCOB. 0TMeTHM, 1.JTO nOJIO:>KeHHe B ci}Je

PH1.feCKHX H.IJ;pax cymeCTBeHHO OTJIH1.JaeTCH OT nOJIO:>KeHHH B 

.u;el}lopMHpoBaHHhiX s.u;pax. B .u;el}lopMHpoBaHHhiX s.u;pax rH· 

raHTCKHH pe30HaHC o6pa3yeT 60JihlliOe 1.JHCJIO O,IJ;HOI}JOHOHHhiX 

COCTOHHHH, KOTOphle onpe,IJ;eJIHIOT, B OCHOBHOM, ero lliHpHHy. 

0.IJ;HOH H3 OCHOBHbiX npH1.JHH YlliHpeHHH rHraHTCKHX pe· 

30HaHCOB HBJIHeTCH I}JparMeHTaUHH O,IJ;HOI}JOHOHHbiX COCTOH· 

HHH no MHOrHM s.u;epHhiM ypoBHHM. EcTeCTBeHHaH lliHPHHa 

ypoBHH, CBH3aHHaH c pa3JIH1.JHhiMH KaHanaMH ero pacna.u;a, 

no·BH,IJ;HMOMy, HrpaeT BCnOMOraTeJihHYIO pOJih. ,!J;JIH Bhl· 

1.JHCJieHHH I}JparMeHTaUHH O,IJ;HOI}JOHOHHbiX COCTOHHHH BOC • 

nOJih3yeMCH MO,IJ;eJihlO, OCHOBaHHOH Ha yqeTe B3aHMO.IJ;eif

CTBHH KBa3H1.JaCTHU C I}JOHOHaMH. 3Ta MO,IJ;eJih HCnOJih30BaHa 

HaMH paHhllle ,IJ;JIH H3y1.JeHHH Hal.JaJihHOH CTa,IJ;HH I}JparMeHTa

UHH o.u;Hol}loHOHHbiX cocTOHHHH I IO/ H .u;nH Bhll.JHcneHHH xapaK

TepHCTHK HH3Kone:>KaiUHX cocTOHHHH I III. 
BOJIHOBYIO I}JyHKUHIO B036y:>K,IJ;eHHOrO COCTOHHHH 1.JeTHO· 

qeTHoro cl}lepH1.fecKoro s.u;pa 3anHllleM B BH.IJ;e 

+ >.. IiI 
'P (JM) =I ! R .(J) Q +! D , . 

v i I JMi >.. A 1\2 12 
I 2 

(J)[Q+ Q+ ] l'Pil/ 
Aifli i I A2f12 i 2 JM ff, 

i I i 2 

+ 
r.u;e Q At.ti - onepaTopbi l}loHo_HoB MYJihTHnonhHOCTH >.. c Ho-

MepoM i. CyMMHpoBaHHe no 1 B Ka:>K.IJ;OM 3HepreTH1.JeCKOM 

HHTepBaJie orpaHH1.JeHO CeMhlO COCTOHHHJIMH. IlpH CYMMH· 
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poaaHHH no A 1 i I, >.. 2i 2 He Y1.fHThiBaiOTCH qneHhl c .IJ;BYMH 

HeKOJIJieKTHBHhiMH I}JOHOHaMH. «<»OHOH Cl.JHTaeM HeKOJIJieKTHB· 

HbiM, eCJIH O,IJ;Ha .IJ;ByXKBa3H1.JaCTH1.JHaH KOMnOHeHTa .u;aeT 

BKna.u; B HOPMHPOBKY 6onee 50t1o. 3To orpaHH1.JeHHe CBH3aHo 

C :>KeJiaHHeM Bhl6pOCHTh COCTOHHHH, HapylllalOIUHe npHHUHn 

IlayJIH. 3aMeTHM, 1.JTO ,IJ;ByXI}JOHOHHble HeKOJIJieKTHBHble KOM· 

noHeHTbi ,IJ;alOT MaJihiH BKJia,IJ; B KOHe1.JHbiH pe3yJihTaT. TaK 

:>Ke KaK npH Bbi1.JHCJieHHH nJIOTHOCTH COCTOHHHH II
21, Mbl 

BBO,IJ;HM I}JOHOHbi C A > 3 H I}JOHOHbi THna 2-, 3 + H T .,II;. 

BK1II01.JeHHe MynhTHnonh·MynhTHnonhHhiX CHJI c A> 3 H cnHH· 

MYJihTHnOJihHbiX • CnHH • MYJihTHnOJihHbiX CHJI CB.R3aHO C BBe • 

,IJ;eHHeM HOBbiX KOHCTaHT. HOBble KOHCTaHTbi B3JITbi MaJihl· 

MH, 1.JT06bl 3TH COCTOHHHH 6biJIH CJia6o KOJIJieKTHBH3HpOBaH· 

HbiMH. CeKynspHble ypaaHeHH.R .u;ns onpe.u;eneHHH 3HeprHH 

cocTOHHHH H Ko3cWIHUHeHTOB R H D npHae.u;eHhl, HanpHMep, 

aiiOI. B HallleM l}lopMaJIH3Me Y1.fHThiBaeTc.R CBH3h KonneK

THBHhiX COCTOJIHHH THna rHraHTCKHX pe30HaHCOB C .IJ;Byx

I}JOHOHHbiMH COCTOHHHHMH, CO.IJ;ep:>KaiUHMH HH3KOJie:>KaiUHe 

H rHraHTCKHe KOJIJieKTHBHble I}JOHOHbi. ,!J;ByXI}JOHOHHble CO· 

CTOHHHH MO:>KHO npe,IJ;CTaBHTh B BH,IJ;e KOHI}JHrypaUHH 2p- 2h • 

3aMeTHM, 1.JTO npH cpaBHHTeJibHO He60JihlliHX 3HeprHHX 

B036y:>K.IJ;eHHH nnOTHOCTh ,IJ;Byxi}JOHOHHbiX COCTOHHHH HeCKOJih • 

KO 60Jihllle nJIOTHOCTH COCTOHHHH 2p-2h, paCC1.JHTaHHOH 

a/7/ .IJ;JIH I 77 = 1- COCTO.RHHH B 
90 Zr. 

Pe3yJihTaThl Bbi1.JHCJieHHH B(E>..)-aenH1.JHH c yqeToM B3aH

Mo.u;eilcTBHH KBa3H1.JaCTH:U C I}JOHOHaMH npe.IJ;CTaBJieHbi Ha 

puc. 16 H 26. Ha pHCYHKax npHBe,IJ;eHbi TOJihKO Te COCTOH

HHH, BKna.u; KOTophlx B 3HeprHH EWSR /B3BellleHHoe npa

BHno CYMM/ npeBbllllaeT 0,2t1o. 

O.u;Hol}loHOHHhle cocTO.RHHH c I" = 1- B o6nacTH rHraHT

CKOrO H30BeKTOpHOrO ,IJ;HnOJihHOrO pe30HaHca ne:>KaT B 3Hep

reTH1.JeCKOM HHTepaane 14-18 M3B. Cor nacHo HalliHM pac-

1.JeTaM, 3TH COCTOHHHJI I}JparMeHTHpOBaHbi no 60JihlliOMY 

1.JHcny ypoBHeil B HeCKOJihKO yaeJIH1.feHHOM 3HepreTH1.JeCKOM 

HHTepBane, H rHraHTCKHH ,IJ;HnOJihHbiH H30BeKTOpHhiH pe3o· 

HaHc pacnono:>KeH B HHTepBane 13,5-18,5 M3B. Pe3ynhTaThl 

cornacyiOTCAJI C 3KCnepHMeHTaJihHO H3MepeHHOH lliHpHHOH 

r= 4 M3B .COCTOHHH.R, ne:>KamHe B 3TOM 3HepreTH1.JeCKOM 

HHTepaane, .u;aroT BKna.u; B EWSR, paBHhiH 90,4t1o B o.u;Ho· 

I}JOHOHHOM npH6JIH:>KeHHH H 83,3t1o • npH y1.feTe I}JparMeHTa· 
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UHH. B pe3yllLTaTe B3aHMO~eHCTBHB KBa3HqaCTHU C ~OHO
HaMH npOHCXO~HT TOllLKO He60llLWOe yMeHLWeHHe CHllLI 

ruraHTCKOrO ~HllOllLHOrO pe30HaHCa. 
B o6nacTH H30CKanxpHoro KBa~pynonLHoro pe3oHaHca 

HMeeTCB TOllLKO ~Ba KOnneKTHBHLIX O~HO~OHOHHLIX COCTOB
HHB, pacnono)l(eHHLIX Ha 0,3 M3B o~HH OT ~pyroro. B3aHMO

~eacTBHe KBa3HqacTHU C ~OHOHaMH npHBO~HT K ~parMeHTa
UHH 3THX ~BYX O~HO~OHOHHLIX COCTOBHHH llO MHOrHM ypoa

HBM, rnaBHaB qaCTL KOTOpLIX ne)I(HT B HHTepaane 2 M3B. 
lionee CHllLHO ~parMeHTHpOBaHLI ~OHOHLI B o6naCTH rH

raHTCKOrO H30BeKTOpHOrO KBa~pynOllLHOrO pe30HaHCa. 
CocTOBHHB, ne)l(a~ue B o6nacTH H30CKanxpHoro KBa~

pynonLHoro pe3oHaHca, ~aroT BKna~ B EWSR, paBHLIH 

/35-40/~. a B o6nacTH H30BeKTopHoro pe3oHaHca 
/50-55/~. Mo~enLHoe 3HaqeHHe EWSR cocTaBnBeT 99~ 
6e3MO~enLHoro EWSR, qTo yKa3LIBaeT Ha nonHoTy Hawero 

KOH~HrypaUHOHHOrO npOCTpaHCTBa. 
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