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Recent Results
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Recent Results

• What we wanted to do

• What we did

• Results - Highlights

• Summary & Outlook
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Superheavy Nuclei Z ≥ 104 (Rf)
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Experimental objective

Guide Nuclear Theory at Z = 114

• Search for E1 γ transitions and K
X rays from highly converted
transitions

• Precise Qα values along Odd-A
287,289Fl-decay chains

• Settle a proposed α-decay branch
of 281Ds into 277Hs [2]

• Beam time approved (2016),
scheduled for August 2018, finally
performed March 2019 and
February 2020

Spectroscopy of Fl decay chains and plans for Lundium 8

 S.Ćwiok, W. Nazarewicz, and P.H. 
Heenen, Phys. Rev.Lett.83, 1108 
(1999).
As discussed S. Hofmann et al.
Eur. Phys J. A 48, 62 (2012).



Experimental scheme
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Experimental scheme
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Result - in a nutshell

• In total 29 chains of which 16
with beam shutoff

• 2×286Fl

• 12×288Fl
• 15×289Fl

• Beam integral 6.0 · 1018 particles

• Production cross sections of
288,289Fl: σ ∼ 5 pb each
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Discovery of 280Ds
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Discovery of 280Ds
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Discovery of 280Ds
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Qα sequence across Z = 114
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Qα sequence across Z = 114
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Qα sequence across Z = 114
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Watch out for triaxial 
shapes!



Excited state in 282Cn
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Excited state in 282Cn
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Excited state in 282Cn
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Excited state in 282Cn
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Summary
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Outlook (short term): 289Fl-decay chains
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Outlook
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TASISpec++
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TASISpec++
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Lundium Upgrade
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Lundium Upgrade
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Dirk Rudolph, 651215-3773 LUNDIUM 8
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Compex

A. S̊amark-Roth, et al. EPJA 56 141 (2020)
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Compex

A. S̊amark-Roth, et al. EPJA 56 141 (2020)
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Background Suppression

Anti-compton suppression

• 4 Ge crystals allow running in add-back mode
• Custom made BGO shields

• Corner cover
• Full cover
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Background Suppression

• Tesselating geometry
• Wall configuration possible
• Travelling setup
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Lundium Upgrade

Chamber
• Chamber mounted on trolley

• Pumping scheme finalised (at least for tests)

• Holds vacuum down to 10−6 mbar
• Deformation of flanges <1 mm

• Safety is very important!
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Lundium Upgrade
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Lundium Upgrade

TASISpec (2010) TASISpec++ (2019) Lundium (2022)

Imp DSSD 32x32 32x32 58x58
Veto DSSD - 32x32 58x58
Box DSSDs 32 (SSSD) 16x16 16x16
Detectors Cluster + Clover Compex + Clover Compex (in vacuum)
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Proposal
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Proposal

48Ca + 182W at 4.25, 4.50 & 5.00MeV/u
• 5 new isotopes
• Short lived α decays
• α-photon coincidences
• Rarely studied region
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*Quadrupole deformation parameters in 
220,222,224U
Ground-state configuration of 223U
Physics-driven commissioning of new 
experimental setup



Results & Outlook
Many TASISpec successful experiments performed

Intermediate upgrade (with Compex)

U310/T047/T049 - Performed sucessfully

• A. S̊amark-Roth, D.M. Cox et al. EPJA 56 141 (2020)

• D.M. Cox, A. S̊amark-Roth et al. IOP. Conf. Proc. Set. 1643 (2020)

• A. S̊amark-Roth, D.M. Cox et al. PRL 126 032503 (2021)

• D. M. Cox, A. S̊amark-Roth et al. PRL in preparation (2021)

• A. S̊amark-Roth, D.M. Cox et al. PRC in preparation (2021)

Lundium upgrade ongoing

Accepted Proposal
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