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How exotic are these nuclei?

Properties of exotic nuclei test models far from stability

Neutron deficiency odd Z



How exotic are these nuclei?



How hard are they to study?

Fusion-evaporation pxn reactions

~30 µb

~3 nb

Cross sections Half-lives

Low cross sections => selectivity & efficiency

Few events – beware of background!!

Short half-lives can help with selection



Mass Analysing Recoil Apparatus

MARA – fusion-evaporation reactions

J. Uusitalo, et al., Acta Physica Polonica B50 (2019) 319

J. Sarén et al., NIMB 541 (2023) 33

Efficiency ~40 %      Flight time ~0.5 s



Maximising sensitivity

JYTube (with APPA)



MARA Focal Plane Detectors

Double-sided Silicon Strip Detector

128 mm × 48 mm × 300 m

Strip pitch 0.67 mm = 13824 “pixels”

Digitised “traces”



Proton emission from 149Lu



Proton emission from 149Lu



Proton emission from 149Lu



Proton emission from 149Lu



New  emitter 160Os &  emitter 156W
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Cleanly correlated decay chains

E 7092 keV 8890 keV

t1/2    97      s 41      s+97
-32

+15
- 9



N = 84 energy level systematics

N=84 8+ spin-gap isomers alpha decay

156Hf 158W



7080 keV

201 s

30 – 700 s

<1.2 s

<1.2 s

Background in spectrum (c)



Proton emitter 149Lu
New  emitter 160Os
New  emitter 156W

More new results to come! 

Summary

Robert Page



Extra acknowledgements
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