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~Apa c MaccOBbiMI-1 41-!CllaMI-1 A -208 xopowo l-13y4eHbl 3Kcnep~­
MeHTallbHO 1-1 TeopeTI-14eCKI-1. ~OCTaT04HO nOJlHble AaHHble 1-!Me~TCR 

no xapaKTep!-!CTI-!KaM HI-13KOJ1ema~I-!X COCTORHI-!A /CM,/1, 2 /j, 8 noc­

neAHI-Ie rOAbl npO!-!CXOAI-IT 6biCTpOe HaKOnJleHI-Ie 3Kcnep~MeHTaJ1bHbiX 
AaHHbiX no ~parMeHTa~l-11-1 rny50KOJ1ema~~X AbiP04HbiX COCTORH~A/a·S/ 
~parMeHTa~I-!R MaJ10KBa31-!4aCTI-14HbiX KOMnOHeHT BOJlHOBbiX ~yHK~I-IA 

ct!>efi.1-14ecKI-1X 1-1 Ae~opM!-!poeaHHbiX RAeP ~HTeHCI-IBHO 1-!CClleAyeT-

CR ?·ll/ B paMKaX KBa3~4aCTI-14HO-~OHOHHOA MOAelll-1 RApa 1121 • Pac-

4eTbl $parMeHTa~l-11-1 3TI-1X KOMnOHeHT AllR 60J1bWOrO 41-!CJla RAep 

xopowo cornacy~TCR c 3Kcnep~MeHTanbHbiMI-1 AaHHbiMI-1. B pa6oTe 1 11/ 

6bl110 noKa3aHO, 4TO KBa31-!4aCTI-14HO-~OHOHHaR MOAellb AaeT AOBOJlbHO 

XOpowee Oni-!CaHI-!e ~parMeHTa~l-11-1 Ablp04HbiX COCTORH!-!I':t B 206, 207pb, 
8 AaHHOA pa6oTe Mbl I-ICClleAyeM ~parMeHTa~l-1~ Ab1P04Hb1X COCTORHI-IA 

A11R PRAa I-130Tonoa Pb 1-1 Tl. 
raMI-!JlbTOH!-!aH KBa3!-!4aCTI-14HO-~OHOHHOA MOAelll-1 RApa

1121 BKJ1~-
4aeT cpeAHee none a ~opMe noTeH~I-!ana CaKcoHa-ByAca, cnap~ea­

TellbHOe B3ai-!MOAeACTBI-1e 1-1 3~eKTI-1BHble OCTaT04Hble MyllbTI-InOJlb­

Hble 1-1 CnHH-MYllbTHnOJlbHble CHJlbl, MOAellbHbiA raMI-IllbTOHI-!aH B Tep­

MI-!HaX Onep~!OPOB pOmAeHI-IR 1-1 YHH4TOmeHI-1R KBa3H4aCTI-1~ 1-1 ~OHOHOB 

npHBeAeH 8 10 ' 1 ~1 
• AJ1R He4eTHbiX C~ep!-!4eCKI-1X RAep BOJlHOBble $yHK­

~I-11-1 1-!Me~T BI-!A 

'I'"'(JM) .. cJ"'Ia/t.t + A~J o~t (Jy)[aTmQ{"'tlJM + 
/1/ 

A111Ael2 + + + ] 
\1 ~12 t2 jf FJI (Jy}(ajm[Q\Il 1 t 1 Q~Il2 12 IM' ]JM I'I'O 

~AeCb a;M , ~Au! - onepaTOpbl pOmAeHI-IR KBa3H4aCTI-1~ 1-1 ~OHOHOB; 
'1'0 - eonHoeaR ~YHK~HR ~HOHHOro eaKyyMa. BonHoeaR t!>YHK~I-IR /1/ 
HOp~poBaHa Ha eAHHH~y. CHCTeMa ypaBHeHHA AJlR HaXOmAeH!-!R co6-

CTBeHHbiX 3HeprHA ~~~ H K03~H~HeHTOB BOJlHOBO~ ~YHK~I-11-1 /1/ AaHa 

B / 8 ,1l/, npH pac4eTaX ~parMeHTa~HH BbiCOKOB03CymAeHHbiX co­

CTORHHA YA06Hee paCC4HTb1BaTb COOTBeTCTBY~He CHJ10Bble ~YHK­
~HH. CHllOBaR t!JyHK~HR AJlR OAHOKBa3H4aCTH4HO~ KOMnOHeHTbl BOJlHO­
BO~ ~YHK~HH I 1/ HMeeT BHA /8,1 2 / : 
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rAe F(71v) = 0 - ceKyJlflpHoe ypaeHeHHe Ailfl HaXOlKAeHHfl l'lv· 3Hep-
reTH4eCKHH HHTepean ~ onpeAenfleT cnocofi npeACTaeneHHfl pe-
3yJlbTaTOB B~4HCJleHHfl. ReH~A BHA Ailfl /2/ npHBeAeH e/8/. 

napaMeTpaMH KBa3H4aCTH4HO-~OHOHH0~ MOAeJlH fiApa fiBJlfi~TCfl na­
paMeTp~ OAH04aCTH4HOrO noTeH~HaJla H KOHCTaHT~ OCTaT04H~X 3~­
~eKTHBH~X B3aHMOAeHCTBHH. B AaHHOH pa6oTe M~ Hcnonb3oeanH 
TaKHe me napaMeTp~ noTeH~Hana CaKcoHa-ByAca, KaK H e 113~ a 
AJlfl KOHCTaHT OCTaT04H~X CHJl 6~111-1 B3fiT~ 3Ha4eHHfl 1-13/11/, ~Cn0Jlb-
3yfl Ha6op KOHCTaHT 1-13/11/, YAaeTCfl nOJly4HTb OAHOBpeMeHHOe 
OnHCaHHe HH3KOJlelKa~HX KOJlJleKTHBH~X COCTOfiHHH H rHraHTCKHX 
pe30HaHcoe e 208 •208 Pb. B pac4eTax M~ nonaranH 3Ha4eHHe 

~=0,2 M38. 
npHBeAeM OCHOBH~e <!>OPMYJlbl, HCnOJlb3yeMble np~~t pac4eTaX xapaK­

TepHCTHK A~P04H~X COCTOfiHH~. 
CneKTPOCKOnH4eCKHe ~aKTOPbl peaK~HA HYKJlOHH~X nepeAa4 THna 

(p, d) Ha nOA060J104KY j HMe~T BHA 

Sj = (2j + 1) cfv vi2 , /3/ 
npH4eM v f =1 AJlfl peaK~HH Ha 208 Pb. CooTBeTCTBY~~afl CHJloeaft 

~YHK~Hfl paBHa 

S'j (71) = (2j + 1) ·f c r (71). /4/ 

rAe cf<~ onpeAeJleHa ~opMyno~ /2/. ~HTerpaJlbH~e xapaKTepHc­
THKH pacnpeAeJleHHfl CHJl~ COCTOfiHHfl onpeAeJlfi~TCfl 3HeprHeH 

~eH~pa TfllKeCTH E 1 H WHPHHOH r 1 : 

Ej = f 71S'J (71)d71/N, N = f Sj(71)d71, /5/ 
~E ~E 

2 - 2 ri = 2,35a, a =~k (Ej -71) Sj(71)d71/N. /6/ 

B Ka4ecTee npHMepa a Ta6n.1 npHBeAeH~ pe3yJlbTaT~ pac4eTOB 
PfiAa HH3KOJlelKa~HX A~P04H~X COCTOfiHHH B 207pb, 3KcnepHMeHTaJlb­
Hble AaHHble AJlfl 8', nOJly4eHH~e H3 pa3JlH4HbiX THnOB peaK~HH 
OAHOHYKJlOHH~X nepeAa4, npocyMMHpOBaH~ e 131, B TaUJl. 1 AaH~ 
HX HHlKHflfl H eepXHflfl o~eHKH. Pac4eT~ cornacy~TCfl c 3KcnepHMeH­
TaJlbH~MH AaHH~MH H pe3yJlbTaTaMH pa6oTbJ 1141 • HeAaBHHe HCcne-
AOBaHHfl / 3·fl/ peaK~HH 208pb(3He,a) 207pb no3BOJ1HJ1H nony-

4HTb HH~OpMa~HIO 0 ~parMeHTa~HH nOA060J104eK lh 912 • 
lb 11; 2 , lg 712 H lg 912 B 207 Pb. 3KcnepHMeHTaJlbH~e 
H paCC4HTaHHble HaMH pacnpeAeJleHHfl CHJl~ nOA060J104KH lhll/2 
npHBeAeH~ Ha pHc. 1. KaK BHAHO H3 pHCYHKa, pac4eT~ Aa~T 6onee 
CHJlbHY~ KOH~eHTpa~H~ CHJlbl, 4eM 3KCnepHMeHT. 8 pac4eTaX He 
Y4HT~BaiOTCfl KOMnOHeHT~ BOJlHOBOH ~YHK~HH 11KBa3H4aCTH~a nJliOC TpH 
H 6onee ~OHOHOB 11 , KOTOp~e MOryT npHBeCTH K 6011ee CHJlbHOH ~par­
MeHTa~HI-1 nOA060J104KJ.1 lb 1112 • 6biJ10 6~ npOTHBOeCTeCTBeHH~M, eCJlJ.1 
6~ paC4eT~ C J.1CnOJlb30BaHHeM BOJlHOBOH ~yHK~J.1H/1/ AaBaJlH 6onee 

2 

Ta6mu~a I 

CneKTpocKonH'IeCKHe c!>aKTOPbi HeKoTOpbiX HH3KOJieJKam,Hx 
COCTOHHHH B 207 Pb H 207 Tl 
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E, MaB SH 
3ltcu. P&C'I. 3Jtcu. Pac11. 

1,629 1,6 8,5-14,5 12,? 

2,334 2,? 5,1-10,4 6,3 

3,415 3,6 5,8-9,6 8,? 

0 0 1,26-1,9 1,9 

0,351 0,43 4,35-4,5 3,9 

1,341 1,6 7,28-10,8 10,1 

1,674 1,9 3,13-3,6 4,6 

3,47 3,7 3,2-6,43 6,0 

1 h 11/2 

11 ~ M3B 
I 

7 9 
PHc.I. 3KcnepHMeHTaJibHoe 14/ H paCC'IHTaHHOe /3amTpH­
xoBaHHaH o6naCTb/ pacnpep;eJieHHe CHJibi nop;o6oJio'IKH lh 1112 
B 207Pb. 
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Ta6mu~a 2 

l1HTerpanbHbJe XapaKTepHCTHKH 
COCTOHHHI~I B 207Pb H 207 Tl 

rny6oKoneJKa~x ,[I;blpO'llHbJX 

H.Jtpo nej E. MaB r;; MaB l£ 5/;;cl? .1 f MaB 
3KCII, Pactt. 3KCII. Pac'l. 3Kcn. Pac11. 

1 h ffh 8.5 8.4 3.?±0.5 2.5 ?I% ?a% G.?-!0.5 
2Cl-pg 

1 j 7/1. ro.a II.2 2.3 90% 9.0-14.0 

1£V.2 14 14.5 5. I;t0.5 3.9 92% ?8% II.O-I?.O 

;o'Te iJ% 3.9 88% 2.0-G.O 

i£% a.o 2.4 ?3% G.O-II.O 

c~nbHY~ ~parMeHTa~~~. 4eM nony4eHo 3Kcnep~MeHTanbHO. HHTerpanb­
H~e xapaKTep~CT~K~ $parMeHTa~~~ nOA060J104K~ lhtt/2 npeA­
CTaeneHbl B Ta6n. 2, 3Kcnep~MeHTaJlbHble AaHHble B3flTbl ~3/lli,Allfl 
cm1H-op6~TallbHoro pacll\enneHVIfl I'\E

8 0 = E lh - E lh • • 11/2 9/2 
•4::• "0~"'•:::u:-~ t:liPniAtHAl-1\1 1\.F, . =4 7 t.r1~R nntA ~KrnPniAMP.HTanbHOM 

J / 4/ " aovo • · · . 

3Ha4eHVIVI 4, 5 M3B. Cor nacHo /3, 61 cyMMapHafl cneKTpocKOnVI-
4ecKaR CVIJla Allfl VIHAVIBVIAYallbHbiX COCTORHVI~ COCTaBJlfleT OKOJlO 
50% OT nOllHO~ nOA060J104K~ lhll/ 2 • 0AHaKO aHaJlVI3/4/ cneKTpO­
CKOn~4eCKO~ C~Jlbl, JlOKaJlVI30BaHHO~ BO BCe~ pe30HaHCHOnOA06HO~ 
CTpyKType, AaeT eellV14VIHY 71%. 3To xopowo cornacyeTCfl c HawVI­
MVI pe3yllbTaTaMVI VI pac4eTaMVI pa6oT /15,18/. Heo6XOAVIMO Aanb­
HeMwee 3KCnepV1MeHTallbHOe VICCJleAOBaHVIe $parMeHTa~VIVI nOA060J104KVI 
lh 11/2 B 207 Pb. 

MeHee onpeAeneHHafl VIH$OpMa~VIfl cy~~~TByeT o rny6oKonemali\VIX 
Ablp04HbiX ypOBHflX lg712 VI lg 912 e Pb, ~HTerpanbH~e xapaK-
TepVICTVIKVI KOTOr~X AaH~ B Ta6n.2, npV14eM 3KcnepVIMeHTallbH~e AaH­
Hble B3flTbl Vl3 11 1• 3KcnepV1MeHTanbHOe 3Ha4eHio1e 141AE8 , 0, =3,2 H3B, 
pac4eTbl AaiOT 1'\E =3,3 M3B. no o~eHKaM pa6oT~/6/ B lo1HTepeane s.o. ' 
/10-21/ H3B lo1C4epnbleaeTCfl nopRAKa 80% Clo1llbl noAo6ono4eK 

lg7/2 lo1 lg9/2. lo1 Etg 7/2 - 13,5 H3B, Etg9/2 -16,0 H3B, 
4TO OTJllo14aeTCR OT 3Kcneplo1MeHTaJlbHbiX AaHH~X/3,4/, C KOTOpbiMI-1 
ny4we cornacyiOTCfl HaWI-1 pac4eTbl. Pe3yllbTaTbl Haw1o1x pac4eTOB 
Allfl Clo1llOBbiX <I>YHK~I-1171 C~(71) AJlfl noAo6ono4eK lg 7/2 1o1 lg 912 no­
Ka3aHbl Ha plo1C.2. 06naCTio1 JlOKaJlV13a~lo11o1 3Tio1X nOA060Jl04eK A0CTaTo4-
HO XOpOWO pa3AelleHbl /OHI-1 3aMeTHO nepeKpbiBaiOTCR TOJlbKO B lo1H­
Tepeane 12,5-14,5 H3B/. Heo6XOAVIMO AallbHe171wee 3Kcneplo1MeHTanb-

J 

cJ ~~ 1 t--hB- 1 

1.0 1g?/z 
201Pb 

0.8 

0.6 

O.L. 

9 11 13 16 17 
? M3B 
' 

PHc. 2. <l>parNeJITai.\HH uei!Tpou­
HbiX ,!J,bipO'llHhiX no,o;o6ono'lleK lg7 ; 2 
H lg 9.'2 B 207pb, 

HOe VICClleAOBaH~e 3T~X rny6oKo­
Jlemali\VIX g~p04H~X COCTORH~M. 
8 HaCTOR~ee BpeMR $parMeHTa~VIfl 

Hei1TpOHH~X lo1 npOTOHH~X nOA06ono-
4eK lg 7/2 , lg 9;2 e o6nac T~ 
CBVIH~a VICCJleAyeTCR B 0pC3. 

Pe3yllbTaT~ pac4eTOB 3Hep­
rHi1 cneKTpOCKOn~4eCK~X $aKTO­
pOB ~ 3Kcnep~MeHTanbH~e AaHH~e 

V13 161 Allfl PRAa H~3KOneJKali\~X 
AbiP04HbiX ypoeHei1 207 Tl AaHbl 
e Ta6n.1. Pac4eT~ HaXOARTCR 
8 A080llbHO xopoweM cornac~~ 
C 3KCn~p~MeHTOM. C~JlOB~e $yHK-
~~~ C J (ry) Allfl nOA06on04eK 
lg 7/2 ~ 1g 9; 2 8 ~30Tonax 
203, 205,207 Tl np~BeAeHbl Ha 
p~c.3. <l>parMeHTa~~fl 3T~x co­
c~i1 B Tpex ~130Tonax Tl 
04eHb noxoJKa. OcHOBHafl 4aCTb 

C~Jl~ COCTORH~fl 1g 7; 2 CKOH~eHTp~p08aHa Ha H~JKai1weM ypOBHe, 
a COCTORH~e lg912 C~JlbHO <IJparMeHT~poeaHO B ~HTep8aJle 3Hep-
r~A /4 + 13/ M3B, 8 3TOM ~HTepeane ~c4epn~eaeTCH OKOllO 90% 
Clo1llbl noAo6on04KVI lg 912 eo 8cex Tpex ~3oTonax Tl, np~4eM 
60-70% c~Jlbl noKallV1308aHo e ~HTepeane /6 + 10/ ~13B. HHTerpanb­
H~e XapaKTep~CT~K~ 3T~X nOA060J104eK AaH~ B Ta6n.2, Cnlo1H-op61o1-
TaJlbHOe pacl!lenneH~e pa8HO 1'\E s.o. =4, 1 tbB. 3Kcnep~MeHTallbHoe 
lo13y4eH~e ~parMeHTa~l-11-1 nOA060J104eK 1g 712 ~ 1g 912 np080Aio1TCfl 
8 Opc3. 

B Ka4eCTBe Apyroro np~Mepa <l>parMeHTa~~l-1 rny6oKoneJKal!l~X 
A~P04Hb1X npOTOHH~X COCTOflHI-1~1 Ha Plo1C. 3 nOKa3aHbl C~Jl08ble $yHK-
~Io1~ c f (,.,) AJlfl C0CTOflH~171 2p1/2 • 2p 1/2 8 203,206,207 Tl. 
B3alo1MOAei1CT8~e CO CJ10lKH~Mio1 KOH$1-1rypa~lo1flMio1 nplo1BOA1o1T K Clo1JlbH0171 
$parMeHTa~lo11o1 3T~X COCTORH~M 8 o6naCTio1 /3-13/ H3B, nplo14eM 
B 206 Tl 1o1 203 Tl $parMeHTa~lo1fl 6onee Clo1JlbHafl, 4eM B 207 TL B 
OTJ1~4~e OT nOA060J104eK C 60JlbWio1Mio1 f, nOA060J104K~ 2p 3Ha41o1TellbHO 
nepeKpbiBaiOTCfl, 4TO 3aTPYAHfleT 3KCnep~MeHTaJlbHOe 8b1AeJleHio1e 
BKJlaAa COCTOflHI-1171 C pa3Jllo14HbiM~ j = f ± 1/2, HccneAOBaHio1e y4eTa 
np1o1H~1o1na nayJll-1 B KOMnOHeHTaX 11 K8a31o14aCT~~a nJliOC $OHOH 11 BOJlHO-
BOM <I>YHK~i-1~ /1/, npo8eAeHHOe no MeTOAio1Ke pa6oT/ll,l?/, noKa-
3allO, 4TO CTpOrlo1i1 y4eT nplo1H~Io1na naynl-1 CJla6o Blllo1fleT Ha pacnpeAe­
JleHio1e Clo1llbl AbiP04HbiX cocTORHI-1171 a 20 7Pb 1o1 207 TL 
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PHc.J. $parMeHTaUHH npoTOHHb~ no~o6ono4eK:a/ lg
712 

,lg
912

; 
6/ 2p H 2p B H30Tonax 203,20&,207 Tl 1/2 3/2 • 

B ~enoM KBa3~4aCT~4HO-~OHOHHa~ MOAenb AaeT AOBOnbHO xopowee 
on~caH~e ~parMeHTa~~~ rny6oKone~a~~x A~P04H~x cocTo~H~~. ~ 
HaW~ paC4eT~ MOryT cny~~Tb Op~eHT~pOM npH 3KCnep~MeHTanbHOM 
HCCneAOBaHHH 3THX ~Aep. 
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HET RH nPOBEROB B BAWER BHBRHOTEKE? 

8bl MOlKeTe nOAY'IMTb no nO'ITe nepe'IMCJieHHble HMlKe KHMrM , 

eCJIM OHM He !ibiJIM 38K838Hbl paHee . 

413-11182 

417-11490 

~-11574 

43-11787 

413-11807 

41,2-12036 

41,2-12450 

411-80-13 

44-80-271 

44-80-385 

42-81-543 

410,11-81-622 

41,2-81-728 

417-81-758 

41,2-82-27 

P18-82-117 
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3aKa3N Ha ynoMKHYTWe KHHrH MOryT 6NTb HanpaaneHN no anpecy: 
101000 Mockaa, rnaano'ITBMT, n/H 79 

K3D8TenbCKHA OTDen 06~eDHHeHHOrO HHCTHTYT3 HDePHbiX HCCneDOBBKHA 

BopoH08 B.B., Cono8be8 B.r., CTORHOI 4. ~parMewTa~HR 
AWPD4HWX COCTORHHi1 I 107pb H !01.106,107 T1 

P4-82-358 

8 paMkaX K8a3H4aCTH4HO-~HOHHOi1 MOAenH RApa paCC'IHTaHa ~parMeHTa~HR PRAa 
AWPD<~Hwx COCTORHHi1 a 107 Pb H 101•106•107 Tl. B pac<~eTax nOMHMO OAHOK8a-
3H4aCTM4HWX KOMOOHeHT H <OMnOtteHT 01KBa3M'iaCTM~a n.IIOC ~HOH11 8 80nH08WX 
CIIYHK~MRX Y4Teww t< "'•ln.JHeHTW 11K8a3M411CTMIIa n.IIOC A8a C!IOHOHa". Pac<~eTw xopowo 
OnHCWiaQT 3KcnepMMeHT8nbHiole A8HHiole AnA cneKTpocKOI1H4eCKHX CIJaKTOpo8 HM3I<One­
*aUIHX COCTORHMi1 I07pb M 107'1'1. nony'leHO npaiHnbHoe OnMC:aHHe MHTerpanbHbiX 
xapaKTePMC:TMK rnyOOKOne11811MX AWPD4'iWX COCTORHMi1 107Pll, 80315yJIAaeMWX 8 peat<­
~HM 208pb(3He, •)107 Pb. 

Pal5oTa 8wnonwewa 8 flal5opaTopHH TeopeTH<~ecKoi1 CIIH3HKM OMnM. 

Voronov V.V. , Soloviev V.G., Stoyanov Ch . Fragmentation 
of Deeply-Bound Hole States in 207pb and 208,206,107 Tl 

P4-82-358 

Within quasiparticle-phonon nuclear model the fragmentation of some 
deeply-bound hole states in 107Pb and 208,106,!07Tl Is calculated. The 
model wave function includes the "quasiparticle plus phonon" and "quasipar­
ticle plus two phonons" components. The good agreement with the experlmen­
\81 data for the spectroscopic factors of low-lying states In I07pb and 7

11 is obtained. The integral characteristics of deeply-bound hole 
states, which are exc i ted in the I08pb(*He, a) 107pb react Jon, are 
correctly descr i bed. 

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