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understanding the pygmy rare-earth peak
———— depends on nuclear structure input
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CARIBU & ANL

22Cf fission fragments are
slowed and focused in a
helium-gas catcher

Beams of a desired mass
are selected by a 120°
magnetic isobar separator

*2Cf Source (t, ,=2.6 y)

~1.7 Ci~6.3x10" dps
[96.9% a, 3.1% S.F]

Catcher

Gas

The neutron-rich beams can
be deflected to low-energy
or re-accelerated beam lines
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Low-Energy
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Low Energy Beams
Beams bunched for use in precision decay and
mass spectrometry experiments
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First operation and mass separation with the CARIBU MR-TOF @Cmsmrk
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‘Fast’ isobar separator:
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CARIBU low-energy experimental area

e Delivers 1.5 kV to 10 kV beam
to experimental stations

e Pulsed beams with rates from
~ 50 ms to seconds

e Low emittance




Studies of >°Pm (N=95): low-spin isomer
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Studies of °°Pm(N=95): high-K states

1+ more than 50 levels & 200 y-ray transitions
B(E3)=0.0100 (6) W.u.
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Studies of '~ Pm: isomer excitation energy

1+ n5/2[532] v3/2[521]

50 keV - 0 force
AEx= 118 keV - central force + spin polarization
140 keV - + tensor and long-range force

[3 J.P. Boisson et al., Phys. Rep. 26, 99 (1976)

AE=150.3(2) keV - ICC: M3

M. Shibata et al., EPJ A31, 171 (2007)
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phase-imaging ion-cyclotron-resonance technique
S. Eliseev et al., Phys. Rev. Lett. 110, 082501 (2013)




Studies of 10Eu (N=97)

Previous t1/2: 31(4) s, 41(4) s, 50(10)s, 53(10)s, assuming

R a single (low-spin) B-decaying state
E Present: lifetimes of y’s fell into 2 values (2 isomers)
© wf High Spin (5)

tiz = 42.4(2) s m5/2[413] v5/2[523] -> K" = 5- & O
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Studies of '°2Eu (N=99)
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Outlook & Conclusions

e direct mass measurements in conjunction with detailed B-decay
studies are powerful tool to elucidate properties of neutron-rich
nuclei

e CARIBU produces high-quality LE beams with sufficient yield for
detailed spectroscopy - examples on °6Pm, 160,162y - decay
properties, isomers, excitation energies ...

e limitations - the high background in the LE area - a new beam
line has been built and will be operational early next year

e future DIC & MNT using Gammasphere (°Gd beam on '4Sm and
164Dy targets) to look for in-beam structures

Ning Wang and Lu Guo, Phys. Lett. B 760, 236 (2016)



