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Aspects of ‚Empirical Aspects...‘

Norbert Pietralla, TU Darmstadt
10th Int’l workshop on Quantum Phase Transitions in Nuclei and Many-Body Systems

• 10th Workshop: Anniversary!
• A few ‚historical‘ remarks

• Structure of Session

Thank you, Dario & team !
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“Session 2: Empirical aspects of quantum phase transitions in nuclei” 
Conveners: N.P. & Rick Casten

2004: Berkeley
2005: Camerino
2006: Athens
2007: Sofia
2009: Istanbul
2012: Darmstadt
2014: Sevilla
2016: Prague
2018: Padova
2021: Dubrovnik

14 junior researchers presenting experimental 
data relevant for nuclear shape phase transition

Data presentation distributed over the sessions

Varying structure of workshops over the time
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“Session 2: Empirical aspects of quantum phase transitions in nuclei” 
Conveners: N.P. & Rick Casten

2004: Berkeley
2005: Camerino
2006: Athens
2007: Sofia
2009: Istanbul
2012: Darmstadt
2014: Sevilla
2016: Prague
2018: Padova
2021: Dubrovnik

14 junior researchers presenting experimental 
data relevant for nuclear shape phase transition

Data presentation distributed over all sessions

Varying structure of workshops over the time

...and another 
anniversary:

Rick Casten
turned 80 !

10th edition
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“Session 2: Empirical aspects of quantum phase transitions in nuclei” 
Conveners: N.P. & Rick Casten

Rick‘s 60th

„Mapping the 
Triangle“

Grand Teton
WY,

May 2002

a few words on Rick‘s role in establishment of QPT workshops
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O(6) and the ‘Casten Triangle’ (of Franco’s Solutions)
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O(6) and the ‘Casten Triangle’

Rev.Mod.Phys. (1988)

χ ≈ -0.5
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O(6) and the Q-phonon scheme
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0+ as a phonon on the gamma-band and discussion

comments
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Surprising Data on the 0+
2 State of 152Sm: The “Pocket”
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Pre-X(5) Shape-Coexistence Interpretation
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152Sm as First Example for X(5)

back-to-back-PRL with Franco‘s X(5)
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...and Scientific Dispute:

Claim (in short): 
bandmixing of rigid-rotor
like structures or the 
pairing-plus-quadrupole
model account for N=90 
spectra well enough
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...and Scientific Dispute:
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...i.e., “We need to talk!”

2004: Berkeley
2005: Camerino
2006: Athens
2007: Sofia
2009: Istanbul
2012: Darmstadt
2014: Sevilla
2016: Prague
2018: Padova

2021: Dubrovnik
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Precise Data and Quantitative Interpretations

Ami L.: „It doesn‘t matter so much whether the statement [on the nature of the 0+
2 state] 

was right or wrong; what matters is that there were new measurements with new 
precise data, and new deeper insight.“ 

Rick Casten (and Rod Clark) were the driving forces behind the establishment of this 
workshop series. 

It was meant for ample discussions of surprising observations! 

Incl. the „Empirical Aspects of Nuclear Shape Phase Transitions“

Congratulations Rick Casten!
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“Session 2: Empirical aspects of quantum phase transitions in nuclei” 
Conveners: N.P. & Rick Casten

↔ Bruno Olaizola



12.7.2022  |  Empirical Aspects of Nuclear Shape-Phase Transitions |  Prof. Dr. Norbert Pietralla  |  TU Darmstadt |  17

One Slide for Discussion

↔ Bruno OlaizolaWhy is the 2+
1 state of Nd 

isotopes the lowest in the 
entire Rare Earths ?
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