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IS 456:

Study of polonium isotopes ground state properties
- by simultaneous atomic- and nuclear-spectroscopy

IS 460:

|dentification and systematical studi
delayed fission (ECDF) in

Part |: ECDF of '

ISOLDE Proposal:

Shape coexistence in the lightest Tl isotopes
studied by laser spectroscopy
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! Yuactue NNADa:

1. Obecne4yeHne paboTbl NAa3epHOro MOHHOIO UCTOYHUKA;

2. CucTteMbl CKaHMPOBAHMA Y3KOMOSOCHOro flasepa n
pernctpauunu curHana ¢ uunuHgpa dapages;

3. ObpaboTka gaHHbIX N0 N3MEPEHUID ONTUYECKMUX CMEKTPOB;

4. IHTepnpeTauus nonyvyeHHbIX pe3ynbTaTos;

5. PaspaboTka npeanoxeHus no rnasepHo-
CMNEeKTPOCKOMNUYECKOMY nccrieaosaHnio nsotornos Tl.
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E. Ye. Berlovich and Yu. N. Novikov, Phys. Lett. B29, 155 (1969)
Two areas in the nuclear chart were identified where DF is experimentally
accessible: the U region and a region near the very neutron-deficient Pb isotopes.
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In total, approximately ~1200 singles ECDF decays of 8T| were detected,
~350 of which being observed as double-fold fission-fission coincident events.



\ pDF
3.6(7) x 103%

180 Hg

A new ECDF branching ratio of Pgcpr=3,6(7)-10-°> was deduced for the parent nucleus
180T], which is much higher and much more precise than the previously estimated value
of Pecpr~10-7£1) (Dubna, 1992).

In low-energy fission (including B- or EC-delayed fission) for nuclei from Fm to U
asymmetric fission dominate over symmetric fission due to influence of doubly magic
13235n. Below Th (Th, At) only symmetric fission has been found

For 180 o HO symmetrical split in two semi-magic ,; N7r nuclei
was expected before the experiment.
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P. Modller’s calculations (2D projection of the total 5D picture):

mass asymmetry at the bottom of the valley is
108/72 (rather close to the observed 100/80 value)
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Angular-momentum projected configuration-mixing method starting with Skyrme
interaction SLy4 in the mean-field channel and a density-dependent zero-range pairing
force (discretized Hill-\WWheeler equation without any additional parameters)
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The increasing softness of the deformation energy surfaces, when going down from
210Po to 194Po, leads to collective ground-state wave functions of increasing spread over
oblate, prolate and spherical shapes. For 192.190Pg,  the ground-state wave function
becomes centered around an oblate minimum in the deformation energy surface.
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BbiBOAbI

1. lNpopgomkeHo nccnegosaHne obnactn cocyuecTsoBaHUs popm BONU3N
Z=82. Pe3ynbTaTtbl, NONy4YeHHble ONs Lenodkn saep Po cBUOeTeNbLCTBYIOT, B
4aCTHOCTU, O 3HAYUTESIBHOM CMELLMBAHUN COEepPUNYECKUX n
nedopmupoBaHHbIX (Kak oblate, Tak n prolate) koHurypaumin B OCHOBHbIX
COCTOSIHUAX yOarieHHbIX n3otonosB Po, 4To TpebyeT ans onmcaHust aTnx
COCTOSAHUI BbIXO4a 3a paMku mogenn XapTtpu-doka.

2. lNoatBepxaeHo cyulectBoBaHme y 180T BeTkn 3anasgbiBaoLLEro AeneHuns
(ECDF), onpeneneHa BepoaTHOCTb Takoro pacnaga (Pgcpe=3,6(7)-10-°) —
BrnepBble Anga agep co ctornb ManbiM N/Z. OBbHapyXeHO HOBOe, HEOXNOaHHOEe
siBNeHne — acummeTpuyHoe aenenune 80Hg, He cBA3aHHOe, KakK B
TpaHcypaHoBOM 0b6iacTu, C BIIUSSHUEM MarmM4HOCTM OCKONKoB. [1ns onnucaHus
OaHHoro dpeHomeHa TpebyeTcs pasBuTMe MMKPOCKOMNMUYECKON ANHAMNYECKOU
MOAOENN AeneHus.

3. B pasButue nsyyeHus cocywecrtsoBaHnsa oopm B6nn3m Z=82, a Takke ang
YTOUYHEHUs1 xapakTepuctuk aapa 80Tl HeobxoamMmbIx oNa AeTanbHOro
NOHUMaHUSI ero aCUMMETPUYHOIO 3anasabiBatoLLEro AeneHust, NpeasoxXeHo
NPOBECTM Na3epHO-CNEKTPOCKONNUYECKNE NCCNeaoBaHUS LENOYKN N30TOMOB
Tl, npnyem namepenuns ans A=184—-207 uenecoobpasHo NPoOBOAUTb HA
NPUNCe, a pna A=178-183 — Ha N30OJ1e. lNpeaBaputenbHbie 9KCNEPUMEHTDI
(kak Ha NIPNCe, Tak n Ha N30J1e) cBuaeTensCcTBYOT 00 OCYLLECTBMMOCTH
OAHHOIO MpoekTa).
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