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Landscape of trans-fermium nuclei and their interest
Experimental program with AGFA and AGFA/Gammasphere
Selected recent results

- ground-state rotational bands in fissile 2>4Rf and ?°°No nuclei

- complete decay spectroscopy in >>No

~ in-beam spectroscopy of odd-Z 2*°Lr and 2**Md nuclei
Summary and Outlook



Spectroscopy of trans-fermium nuclei

. Oganesssian Pure Appl. Chem., Vol. 78, No. 5, pp. 889-904, 2006
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In nuclei with Z>~100, Coulomb repulsion is overcome by shell corrections




Deformation landscape near
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Higher order deformation plays
an importtant role, in particular,

B, opens the N=152 gap

Mic-Mac calculations
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Prog. in Part. and Nucl. Phys. 58
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Octupole correlations in 232.2>4No?

Y.S Chen et al, Phys. Rev. C 77, 061305R (2008)

Reflection asymmetric shell model
Non axial-Octupole effect in superheay nuclei

N. Minkov and P.M Walker EPJ Web of Conf 107, 03008 (2016)
Deformed Shell Model +BCS

Octupole Deformations in High-K isomeric states of heavy and
super heavy nuclei

— = ‘ " ] F.F.Xuetal, Phys. Rev. Lett. 133, 022501 (2024)
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Recent AGFA and Gammasphere/AGFA campaigns
Fall 2022 - Spring 2024

255pb 200 pb 27pp
Search for a new isotope Search for K-isomers
| |
252Rf 100 pb
Search for rapidly Db 255 257
fissioning New isotope 258Rf
Rf 5 2\ 254 258 Search for K-isomers
24Rf 2.6 nb 5 U
Ground state band ~N 2550, 200 nb
Lr 255 > 0dd-Z nucleus in-beam
20No 17 nb
Ground-state band No @O\ @ 254No 2 ub
\__ N Ge DSSD test
249Md 300 nb' Md | 249 251
Odd-Z nucleus in-beam N \
2IMd 700 nb Fm Z=100 OTHER experiments:
Odd-Z nucleus in-beam 136X @+238) MINT

N=152 196.197Fr - proton drip line

Searches for new isotopes, searches for new K-isomers, Decay and in-beam spectroscopy.
We are pushing towards fission limit, heavier elements and N>152.
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Gammasphere+AGFA at ATLAS




up to 100 Ge+ BGO shields DSSD,Si tunnel, Si veto + PPAC 5 Clovers in box geometry

Digital DAQs (DGS, DGMA, DXA)

e,
Target wheels

High-Granularity Fast Decay Spectroscopy
High Granularity & efficiency Fast in-beam Spectroscopy
Argonne Gas Filled Analyser & Fragment Mass Analyser




Moment of inertia of fissile 254Rf Gammasphere+AGFA
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Moment of inertia of fissile 2Rf £ 4 _
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Nuclear rotation at the fisglen s in *#1d
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A search for a rotational band in 2°°No should shed light on the rotational alignment in 2>*Rf




Most fissile nucleus known 2°°No Gammasphere+AGFA

D. Seweryniak and T. Huang
D. Peterson et al. Phys. Rev. C 74, 014316 (2006) 48 204
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Moments of inertia near Z=100, N=152

- Harris formula:
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Complete decay spectroscopy of 2°4No AGFA+ XArray
P. Chowdhury et al,

PHYSICAL REVIEW C 111, 034320 {2025}

Isomers and hindrances in **No: A tonchstone for theories of superheavy nuelei
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PHYSICAL REVIEW C 111, 034320 {2025)

Isomers and hindrances in **No: A touchstone for theories of superheavy nuelei
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PHYSICAL REVIEW C 111, 034320 {2025)

Isomers and hindrances in **No: A touchstone for theories of superheavy nuelei
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3-gp K-isomer in 2>'Md

PHYSICAL REVIEW C 111, 644320 (2025}

AGFA+ XArray

Decay spectroscopy of an isomeric state in 1M d
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C. Morse, R. M. Clark et al,
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ACCEPTED PAPER

Decay spectroscopy of an isomer state in >>'Md Physical Review C

C. Morse, R. M. Clark, D. Seweryniak, C. J. Appleton, C. M. Campbell, M. P. Carpenter, P. Chowdhury, H. L. Crawford, M. Cromaz, P. Fallon, Z.
Favier, T. Huang, F. G. Kondeyv, A. Korichi, T. Lauritsen, D. H. Potterveld, W. Reviol, D. Rudolph, C. Santamaria, G. Savard, G. L. Wilson, and
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Time of Flight (PPAC-DSSD)

In-beam Spectroscopy of the odd-Z 2°'Md

48Ca(205T1,2n)25"Md ~700 nb
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The analysis is still under way and more in the next coming meeting




In-beam Spectroscopy of the odd-Z 255Lr

AGFA+Gammasphere +XArray

48Ca(?°®Pb,2n)?*Lr, ~200 nb
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S. Ketelhut et al., Phys. Rev Lett 102 (2009)212501

The complex analysis is still under way and more in the next coming meeting




In-beam Spectroscopy of the odd-Z 235Lr

AGFA+Gammasphere +XArray
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| S Summary and Outlook

i | =

| New result’ .nftfarl,g-fermlum nuclei obtalned WIth

P _3' n_ %«ww : @ 1] sp@'e and XArray ‘_,.;,' a Y
s e 7 N (S r L T ' _.f T s, SR
k) w3 | L ﬁfl? : A el R ]

-Ground state rotational band observed in the most fissile nuclel
known 2**Rf and 2°°No

-Key experimental insight into #*No

-Rotational bands in odd-Z nuclei »*Md and %5>Lr were observed including bands
feeding isomers

Outlook

-Further investigation into N>152 nucleus #°No .-}«
-23No HK distributions to be explored
-detailed decay spectroscopy of »'Md

-new implantation-decay station for enhaa

Dream, yet realistic goal

-coupling of GRETA to AGFA for improved y-ray detection.
!3
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