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Landscape of trans-fermium nuclei

Experimental program with AGFA and AGFA/Gammasphere
Selected recent results

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

— rapidly decaying K-isomers in 2>3Lr and 2*>Lr

— in-beam spectroscopy of odd-Z 2°°Lr and 24%251Md nuclei (briefly)

Summary and Outlook




Spectroscopy of trans-fermium nuclei

CHART OF THE NUCLIDES - #8Cq+ 2380, 249CE
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i In-beam, K-isomers, a-decay, a-decay fine |
structure, fission near the deformed Z=100,
N=152 shell gaps

N=152

In nuclei with Z>~100, Coulomb repulsion is overcome by shell corrections
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Deformation landscape near Z=100, N=152

130 130 1 ' | T T T

en
B2 ~ )‘r 1 120 ! oo 252Fm
r —

| X ) k= > ev) I- neutrons 4
BZNO.ZS Nno- HJI l@;& b ‘Nno rfl/: kO\\D (M V) t

'00' @:u /M//( ] 100 (g\y uk/_ . |

platea u loo \ Df\?‘ \,/ lo.0 m’/:r /\\Lb' | F )

80 F 4 80
10 %0 150 180 170 180 190 180 w0 150 180 70 180 190
N N

1

S

0

1

©
3

T

180F T

120 £S

120 B2 1 QQ0 1 ){ -6 -
AN A
ERwASE | Pe
. } b e .02 \ |
130 10 150 I\S]O 170 180 190 130 K0 150 ;33 170 180 190 _8 — .
i l Higher order deformation
Rev. Mod Phys. 49,833 (1977) protons ANL-P-22,033 Aoy = 2. 4,6, 8 plays an Importa nt role
0 ’
e -100 =1 1 L ! | g > i . .
aay in particular, Bg opens
-6.28 312[622] the N=152 gap
11/2"[615) 4 :;gfg;g}
_ 2 1.63 —————— 5/2[512]
f:_ ) . 5/27[512] G52 2,05 —— 9/2[624] High- and low-K
5 -
5 72751) Netsomt Y e msa_,_ ., Proton and neutron
w4 9/24624] S aet—— 7pe2e) 2T 125241 7 . .
é 1/2_[521] 8.09 —5/2[622] orbitals near Fermi
= -8.40 ——1/2[631] f leadi t
w 5 1271521 . -8.54 —————712[743] 4 5, 712(633] surtace leading to
3 21 e proton orbital 38— :
S _ sos srsan K-isomers
s — near Fermi surface 894 ————snziszl
7/2*1633] = 442 — 5/2[642]
, . at Z=114 gap D

0.1 0.2 0.3 0.4
QUADRUPOLE DEFORMATION (v2)

S Mic-Mac calculations, A. Sobiczewski and K. Pomorski, Prog. in Part. and Nucl. Phys. 58 (2007) 292-349



Proton number Z

SHN deformation landscape
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Octupole correlations in 2°2:2>4No?

F.F. Xu et al., Phys. Rev. Lett. 133, 022501 (2024)
Talk by Pengwei Zhao at 5 pm on Wednesday

Shell-model-like approach in the cranking
covariant density functional theory on a 3D
lattice, where the pairing correlations,
deformations, and moments of inertia are
treated in a microscopic and self-consistent
way were performed in the full deformation
space for 222No, 2**No, 2°*Rf and 2°°Rf.
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Recent AGFA and Gammasphere/AGFA campaigns
Fall 2022 - Spring 2024
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Talk by Chris Morse on 2°*Md
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Searches for new isotopes, searches for new K-isomers, in-beam spectroscopy.
We are pushing towards fission limit, heavier elements and N>152.



Gammasphere+AGFA
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Recoil-Decay Tagging

Gammasphere

In-beam y-rays in
coincidence with
implants
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Counts/keV

Moment of inertia of fissile 234Rf

Gammasphere+AGFA
D. Seweryniak, T. Huang et al., Phys. Rev. C 107, L061302 (2023)
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Moment of inertia “spectrum”
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Most fissile nucleus known 2°9No

Gammasphere+AGFA -
Fall 2023 "1
40Ca+204Pb, ~20-25 pnA, 9 days :
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254No and 2°°No comparison

VOLUME 82. NUMBER 3 PHYSICAL REVIEW LETTERS 18 JANUARY 1999

Ground-State Band and Deformation of the Z = 102 Isotope 2*4No
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in a transfermium nucleus
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Cranked relativistic HFB calculations
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3-gp K-isomers in odd-Z nuclei near Z=100, N=152
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Evidence for two fast (<1 ps) isomers in 2°3Lr
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Particle-Number Conserving Cranked Shell Model
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Rotational bands in odd-Z nuclei

249,251Md, R.M. Clark, C. Morse, C. J. Appleton et al.
2531 r, A. Korichi et al.
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Summary and Outlook

New in-beam results on trans-fermium nuclei obtained with
Gammasphere/ AGFA

— ground-state rotational bands observed in the most fissile
nuclei known 2**Rf and 2*°No

— observation of rapidly-decaying isomers in 233Lr and 2>°Lr

— rotational bands in odd-Z nuclei 24>%'Md and %>°Lr were
observed including bands feeding isomers

Outlook
— N>152 nucleus **No
— 233No HK distributions
— detailed decay spectroscopy of »'Md
— new implantation-decay station
Dream
— coupling of GRETA to AGFA







3-gp K-isomer in 2>'Md
C. Morse, R.M. Clark at al,
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Particle-Number Conserving Cranked Shell Model
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Particle-Number Conserving Cranked Shell Model
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Moment of inertia of fissile 234Rf

Gammasphere+AGFA
D. Seweryniak, T. Huang et al., Phys. Rev. C 107, L061302 (2023)
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Particle-Number-Conserved Cranked Shell Model
Z-H. Zhang et al., Phys. Rev. C 87, 054308 (2013)
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