First Physics with the Super-Separator Spectrometer S3
27.3. —30.3, 2017
CEA Saclay, Orme des Merisiers

Nuclear structure and decay of
rutherfordium and seaborgium isotopes

Stanislav Antalic
Comenius University, Bratislava




GSI Darmstadt
F. P. HelRberger
S. Hofmann

S. Heinz

B. Kindler

|. Kojouharov

J. Khuyagbaatar
M. Block

B. Lommel

30.8.2016

Comenius University
(Bratislava)

S. Antalic

B. Andel

P. MoSat
Z. Kalaninova

Saclay, 27.3.-31.3., 2017

y N [ |
GANI L
GANIL, Caen
D. Ackermann
J. Piot
M. Vostinar

Helmholtz Institut
Mainz

M. Laatiaoui
A. Mistry



Outline

Nuclear structure topic at SHIP in Fm region
Examples for N=153 and 151 isotones
Isomer in 2°3Fm

Decay spectroscopy of 2°°Sg and 2°°Rf
Alpha- and EC decay studies of °’Rf
Conclusion

30.8.2016 Saclay, 27.3.-31.3., 2017




SHIP separator

12

G.,Munzenberg, et al., NIM 161, 65 (1979).
Hofmann and G. Miinzenberg, Rev. Mod. Phys. 72, 733 (2000). ™
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Nuclear structure at SHIP

K isomers
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EXAMPLE: SINGLE PARTICLE LEVEL
SYSTEMATICS N=153
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N=153 isot
500- ISOTONEeS
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Typically only few Ievels are identified and aSS|gned in this region.
Opened question: Decrease of 11/2- states responsible for isomer.
Possible switch for 11/2- and 1/2+ state (predicted at heavier isotones)



253Md — beta decay to 4°3Fm

Isomer identified via coincidences with K X-rays = 253,
. : 7/2-[514]
(+ coincidence with CE)

(see the talk by D. Ackerman on X-ray tagging) \
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S. Antalic et al. EPJ A47, 62 (2011)
The method of delayed CE-X rays coincidences used in identification of

11/2-[725] isomer in 2°3Fm (produced by beta decay of 2°3Md).
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counts / 4 keV

a) PSSD singles pause

alpha decay of #°9Sg
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New long-lived isomeric state in 2°°Sg existing due to

the presence 11/2-[725] and 1/2+[620] nilsson levels
kinowr: in lighter N=153 isotones.
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New isomer in 22°Rf
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New short-lived (50 + 17) us isomeric state in 2°°Rf at ~ 135 keV

assigned as 5/2+[622] state.
First decay scheme for °°Sg from the a- and a-CE spectroscopy




Decay scheme for 4°9Sg

255NO 257 Rf 259Sg
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Cross-check with GEANT4 simulation

(including conversion and Auger electrons)

[S. Antalic et al. AIP Conf. Proc. 1681, 030013 (2015)]
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a) Parkhomenko, Sobiczewski , Act. Phys. Pol. B36, 3115 (2005)
b) S. Cwiok et al. Nucl. Phys. A573, 356 (1994)
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counts / 8 keV

Alpha-decay studies *°’Rf
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Beta-decay studies °’Rf
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Conclusion

New nuclear structure data for heaviest elements (K isomers, alpha-
decay spectroscopy, single particle level systematics).

Many new data also in Z = 82 region (new Fr isotopes, betaDF of At
isotopes, isomers in Po isotopes... not discussed in this talk).

EC decay studies via search for correlation with CE+X-ray coincidences.

Extension of single-particle level systematics for N=153 and 151 isotones
up to the 2°9Sg and 2°°Rf. Level systematics for isotopic chains above
fermium remains very uncertain (isotopic chains with Z>100 need new
data).

Present limit for detailed o(-y)-decay spectroscopy might be considered
up to the Z=106... looking forward to S3. ©

Thank you
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