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The „Anomaly“ of 136Te

Unbalanced p and n contributions of 
the wavefunction of the states

D. C. Radford et al., PRL 88, 222501 (2002)
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The „Anomaly“ of 136Te

Unbalanced p and n contributions of 
the wavefunction of the states

Small B(E2)

Low energy

D. C. Radford et al., PRL 88, 222501 (2002)

Shell model:
N. Shimizu, T. Otsuka, T. Mizusaki, M. Honma, 
PRC 70, 054313 (2004)
QRPA:
J. Terasaki et al., PRC 66, 054313 (2002)
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Physics case
Configurational Isospin Polarization (CIP)

CIP observed in 92,94Zr (V. Werner et al., 
PRC 78, 031301(R) (2008)) 
        weak p-n interaction

2
1

+ - neutron dominated WF
2

2
+ - proton dominated WF

0.0354(31) 
e2b2

M. Danchev et al., PRC 84, 061306 (2011)
V. Vaquero et al., PRC 99, 034306 (2019)
J. M. Allmond et al., PRL 118, 092503 (2017)

2
2
+, 1568

136Te132Te

5.4(3.5)μ
N

2

0.0362(31)
e2b2

<0.004 
e2b2

2
1
+, 974

0.0019(7) 
e2b2

2
2
+, 1665 keV

2
1

+, 974 keV

2
2
+, 1568 keV

2
1
+, 606 keV



6 November 2019  |  TU Darmstadt  |  Institut für Kernphysik  |  AG Pietralla  |  Radostina Zidarova |  6

Physics case
Configurational Isospin Polarization (CIP)

CIP observed in 92,94Zr (V. Werner et al., 
PRC 78, 031301(R) (2008)) 
        weak p-n interaction

2
1

+ - neutron dominated WF
2

2
+ - proton dominated WF

0.0354(31) 
e2b2

Key Observables for the one-phonon 
mixed-symmetry 2+ state of 132Te
R. Zidarova, V. Werner, N. Pietralla
Submitted Proposal to IFIN, Bucharest
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New Physics Case

Recent work rules out CIP in 136Te
● No lower value for     

B(E2; 2
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Comparison of experimental values for B(E2; I
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for 136Te
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Mixed Symmetry States

Example: Hamiltonian Spectrum with 2 valence particles (IBM-2 A. Arima, F. Iachello)
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Mixed Symmetry States

Example: Hamiltonian Spectrum with 2 valence particles (IBM-2 A. Arima, F. Iachello)
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MSS identified using RIBs @ ISOLDE

140Nd(4.62 MeV/u) on 
1.45 mg/cm2 208Pb

MINIBALL + DSSSD

GOSIA calculations

~16 hours beamtime

R. Kern, R. Zidarova , to be published
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MSS identified using RIBs @ ISOLDE

140Nd(4.62 MeV/u) on 
1.45 mg/cm2 208Pb

MINIBALL + DSSSD

GOSIA calculations

~16 hours beamtime

B(M1;2
3
+→ 2

1
+) = 

0.245+0.057
-0.041

R. Kern, R. Zidarova , to be published
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MSS in 136Te: Proposed Experiment

Measurement of M1 matrix 
element and branching ratio

Calculated particle spectrum in the DSSSD 
detector

MINIBALL detector array for 
gamma ray detection + DSSSD 
for particle identification
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Proposed Experiment

136Te beam:

● TAC Comments: Development work to determine contaminants, 
LIST and VADLIS tests

● RILIS scheme developed for Te isotopes

● LIST candidate isotope → beam intensity reduction by a factor of 
30-50
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Request

● 136Te ion beam ~ 104 – 105 pps

● 680 MeV (5 MeV/u)

● 208Pb target, 2.5 mg/cm2 for Coulex

● MINIBALL array + DSSSD 

● 9 shifts (3 days) - beam analysis + data run

● Estimated Yield 2
2

+ : 175 counts/day
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Thank you for the attention!
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Branching ratio prediction
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Estimated Count rates

Estimated cross sections and count rates for projectile Coulomb excitation of 136Te on 2.5 mg/cm2 
Lead target. Gamma ray detection efficiency assumed to be 5%, beam intensity 105 pps.
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Matrix elements used in the CLX calculations

Transition Matrix element, eb
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TAC comments
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Systematics of the known B(M1;2
i
+ → 2

1
+) for the N=80 isotonic chain
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