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Besides the developments in the design of plunger devices there has been a significant improvement of
the reliability of lifetimes from RDM experiments due to the so called Differential Decay-Curve
Method (DDCM) [9,10], which will be outlined briefly below.

Another benefit of the DDCM analysis in coincidence with feeding transitions is the fact that the
deorientation effect, which influences the angular distributions for the low-spin states, is corrected
automatically in the DDCM coincidence analysis, as was shown by P. Petkov [11].

In summary, the use of the DDCM for the analysis of gamma-gamma-coincidence data has improved
the reliability of the results significantly since various systematic uncertainties such as feeding and
side-feeding times and the deorientation effect do not affect the analysis, which also has a consistency
check built in.
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ITpeBon Ha nuTara: OCBEH pa3BUTHUATA B AU3aiiHA HA IUTYH)XKEPHHU YCTPONCTBA, UMA U 3HAUYUTEITHO
noJo0peHre Ha Ha/IeKAHOCTTA Ha BpeMeHaTa Ha )KHUBOT U3BJICUEHU OT IUTYH)KEPHH €KCIIEPUMEHTH
OnaromapeHue Ha Taka HapedeHus: MeTo]l Ha AudepeHunanaute kpusu Ha pasnan (MIKP) [9,10] koiito
1ie Ob/ie IPEACTaBEH HaKPaTKO MO-Z0TY.

Hpyro npenumcto Ha MJIKP ananu3a B chBNajieHNE ChC 3aXpaHBallH MPeXoau € PaKkThT, 4e eheKThT
Ha JICOPUEHTALUs, KOWTO BIIMSIE BbPXY BIVIOBUTE PA3NPEACIEHUS IIPU HUCKO-CIIMHOBUTE ChCTOSIHUS,
e kopurupad aBromatudno pu MJIKP ananuza B ceBnanenus, kakro 0e mokaszano ot [1.ITetkos [11].

Cymapso, uznon3panero Ha MJIKP 3a ananu3a Ha 1aHHM CHETH B raMa-rama ChBIaJCHUS TT000pH
3HAYMTEITHO HAJIEKIHOCTTA HA PE3YITATUTE 3aI0TO PA3IMYHU CUCTEMATHYHU TPELIKU KaTo BpEMEHA Ha
M3BECTHOTO U HEM3BECTHO 3aXpaHBaHE U e(EKTHT Ha JCOPUEHTALMS HE BIMAAT BbPXY aHAJIN3a, KOMTO
¥iMa ¥ BrpajieHa BhTPELIHA TIPOBEPKA 38 KOHCUCTEHTHOCT.
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Previously, lifetimes in '**Ba were determined [28,29] by using the RDDS method [30] in single mode,
the pulsed beam method [31] and the Doppler shift attenuation method [30]. Petkov et al [29] measured
the mean lifetimes of eight excited states in this nucleus by the DSA technique using a line shape
analysis. They used the DDCM for the determination of lifetimes. On the basis of better agreement
between the experimental B(E2) values and the ones calculated using the deformation parameters of
[25], the first band crossing in '*Ba was predicted to be due to a proton S-band. Petkov et al [32]
reported a new lifetime measurement performed using the RDDS method in coincidence mode with
gates set on transitions directly feeding the level of interest. This approach bypasses in the data analysis
the uncertainties related to unknown feeding times. These authors analyzed their RDDS data in the
DDCM method. This approach takes into account the effects of the recoiling nuclei and the DSA
occurring during the slowing down in the stopper. The new data on B(E2) values from their work
confirmed the proton assignment to the yrast band at the first band crossing. However, they suggested
that further investigations are needed for a consistent description of the data of yrast bands, g-bands
and yrare bands in this nucleus. Thus, the remeasurement of level energies and B(E2) values for the
states of the yrast band in '**Ba have yielded interesting results that can be used to test the reliability of
various theoretical calculations that can be carried out to interpret the high-spin spectroscopic data in
the neutron-deficient Ba isotopes. Petkov et al [33] have also applied the generalized collective model
to study the low-lying collective states in '**'*?Ba. This model has given a reasonable description

of the properties of positive parity low-lying collective excitations up to 8" in the '**"*°Ba nuclei.
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[Ipesox Ha murara: Jlocera BpeMeHa Ha )HMBOT B '*Ba 6sxa onpenenenu [28,29] upe3 u3non3pane Ha
iyHkepHust Meto] [30] B CHHI'BJIC peXXHUM, MeToa Ha ImyJcupanus cHo [31] u MeTtoaa Ha oTcrabBaHe
Ha JlomepoBoto otmectBane [30]. [leTkoB u ap. [29] u3mepuxa cpeHUTE BpeMEHa Ha )KUBOT Ha 8
Bb30y/I€HU CHCTOSHHS B TOBA S/IPO IO METOJIa Ha oTciIabBaHe Ha J[0mIepoBOTO OTMECTBaHE upe3
aHanu3 Ha (popmara Ha TuHUMTE. Te u3non3Baxa MeTo/1a Ha AU(epeHIIMaIHUTE KPUBU Ha pa3mnaj
(MZIKP) 3a onpeniensHe Ha BpeMeHaTa Ha kuBOT. Ha 6a3ara Ha 1o-100po chBIaieHUE MEXKIY
excriepumenTaaHuTe B(E2) cToiiHOCTH U TpecMeTHATUTE MPHU U3IOJI3BaHE Ha 1eOPMALIUOHHUTE
napaMeTpu ot [25], mbpBOTO Mpecuyane Ha UBKIM B '**Ba e mpeackasaHo 4e ce Ab/DKH Ha IPOTOHHA
S-uBuna. IletkoB u ap. [32] cpobmmMxa 3a HOBO U3MEpPBaHE Ha BpeMEHa Ha JKUBOT I10 IUTYH)KEPHUS
METOJ B ChBIIAJICHUS C FEUTOBE MIOCTABEHU BBPXY IPEXOIN AUPEKTHO 3aXpaHBallll U3CIIEIBaHOTO HUBO.
To3u noaxox npeoaosiBa HETOYHOCTUTE B aHAJIM3a Ha JaHHU CBbP3aHU C HEM3BECTHUTE BpeMeHa Ha
3axpaHBaHe. Te3u aBTopy aHaIM3Upaxa TeXHUTe IuryHxxepHu nanHu no MJIKP. To3n noaxon otunra
edexTrTe Ha OTKAaTHUTE SApa U ePEeKTUTEe Ha N3bUBaHe Ha J{OTIepoBO OTMECTEHU TaMa-KBaHTH

1o BpeMe Ha 3a0aBsiHeTo B ctonepa. HoBute nannu 3a B(E2) ctoitHocTu OT TsixHaTa paborta



MOTBBPIMXA POTOHHHS XapaKTep Ha UPacT UBUIATA TIPU IBPBOTO pecHyane Ha uBuiy. Obaue, Te
yKa3zaxa, 4e ca HeOOXOJMMH TI0-HATaThIIHN U3CIIEIBAHNSA 32 KOHCHCTEHTHO ONMCAHMUE Ha JAHHHTE 3a
MPACT, OCHOBHATA M Mpape UBUIIMTE B TOBA 1p0. Taka, MOBTOPHOTO U3MEPBAHE HA EHEPIUU HA HUBA U
B(E2) cTOMHOCTH 3a CCTOSIHUSATA HA UPACT UBHIIATa B '“*Ba 10Be/e 10 MHTEPECHHU PE3YNITATH KOUTO
Morar jia Ob/IaT M3M0JI3BAHM 32 TECTBAHETO HA HAIEKIHOCTTA HA PA3IMYHU TEOPETHYHH MPECMATAHUS
KOHTO MOTaT jia ObJIaT MIPOBEAEHH 338 MHTEPIPETUPAHETO HA BUCOKOCITMHOBHUTE CIIEKTPOCKOIIUYHU
JIaHHY B HEYTPOHHO-AepuuuTHUTE Ba nsoromnu.

[TerkoB u ap. [33] chmio npuokuxa 000OIIEHHS KOJIEKTUBEH MOJIEN 32 U3y4aBaHETO Ha
HUCKOJIEXKAIIMTE KOJIEKTUBHU ChCTOstHUS B **'**Ba. To3u Moien 1ajie pa3yMHO OIHCAHKE Ha
CBOMCTBATa Ha HUCKOJIEKAIINUTE KOJIEKTMBHU CHCTOSHUS C TOJIOKMTEHA YETHOCT 110 CIIUH 8 B

124—]30B a.
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It is well known that many heavy and superheavy nuclei generally undergo alpha-decay and even
heavier cluster emissions [11]. Nevertheless, there is quite little evidence of cluster states in heavy
nuclei. Progress has been made very recently. Astier et al. clearly verified the existence of
alpha-cluster states in *'*Po through the observation of several very enhanced E1 transitions [12].

[12] A. Astier, P. Petkov, M.-G. Porquet, D. S. Delion, and P. Schuck,
Phys. Rev. Lett. 104, 042701 (2010).

[IpeBon Ha ruTata: JloOpe € U3BECTHO, Y€ MHOTO TEXKHU U CBPBXTEKKH sIpa MPETHPIISIBAT
anda-pasnaj v Jopu U3TbUBAT MO-TEKKU KIbcTepH [11]. Benpeku ToBa maHHUTE 32 HaTU4YKE HA
KI'bCTEPH B TEXKKH sapa ca OCKbIHU. ChBCEM HACKOPO O€ HAMPaBEH MPOTPEC B TOBA OTHOIIICHUE.
AcTHE U Jp. ICHO JI0Ka3axa HATMYHMETO Ha ana-KIIbCTEPHU CHCTOSHUSA B *'°Po upe3 HaOII0IEHUETO
Ha HAKOJIKO MHOTO ycuieHu El mpexonu [12].



