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2.2.
 

Experiment descriptionExperiment description

Fusion-evaporation Reaction

14C* + 130Te     144Ce*  
6n + 138Ce*
5n + 139Ce*
..
..• Ebeam

 

= 82 MeV
• Target 130Te thickness = 2 mg/cm2, 

evaporated on a 120 mg/cm2

 

Bi backing 
and 136 mg/cm2

 

Cu for heat dissipation

PACE4:
σtot

 

~ 1.5 b
σ138Ce*

 

= 1040 mb ~ 70 %
σ139Ce*

 

= 190 mb ~ 13 %  

5n + 139Ce*
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Beam line from
Tandem accelerator 

of IPN Orsay

2.2.
 

Experiment descriptionExperiment description

Reaction 
Chamber

*13 Ge
 

Detectors + BGO
• 1 Ge

 
det. @ 47°

• 2 Ge
 

det. @ 86°
• 4 Ge

 
det. @ 94°

• 2 Ge
 

det. @ 133°
• 4 Ge

 
det. @ 157°

*Acquisition system :
COMET-6X cards
Narval

 
software  

*Around 7.6 109

 

two-
 

and 
higher fold γ

 
coincidence     

events
 

were recorded.
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3.3.
 

Data analysisData analysis
The analysis software “Radware”

* Sorting of several 4k x 4k total Eγ
 

–
 

Eγ
 

matrices for different conditions
* Generating the gated coincidence spectra from the matrices
*

 
And also their ANALYSIS

Sum of two clean gated spectra on 1108 and 239 KeV
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139139
 

CeCe
 

Level schemeLevel scheme3.3.
 

Data analysisData analysis

New

* Extended up to ~ 8 MeV
 

in excitation energy and 43/2Ћ
 

in spin
*

 

25 new gamma transitions have been identified 
* 21 new levels have been assigned to 139

 

Ce
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3.3.
 

Data analysisData analysis

SOMEN CHANDA et al., P
hys.

 Rev. C
.79, 

054332(2009)

139139
 

CeCe
 

Level schemeLevel scheme
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3.3.
 

Data analysisData analysis 139139
 

CeCe
 

Level schemeLevel scheme
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4.4.
 

Theoretical interpretationTheoretical interpretation

Shell Model calculation for 140Ce 
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4.4.
 

Theoretical interpretationTheoretical interpretation
Shell Model calculation for 139Ce 
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4.4.
 

Theoretical interpretationTheoretical interpretation
Shell Model calculation :

139Ce and 140Ce comparison
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3.3.
 

Data analysisData analysis 139139
 

CeCe
 

Level schemeLevel scheme

[πh3
11/2

 

(dg)1]⊗
 

νh-1
11/2     
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E'
 [M

eV
]

θtilt

 

≈
 

110°

4.4.
 

Theoretical interpretationTheoretical interpretation

S. Frauendorf
 (1993)
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π[h3
11/2

 

(dg)1]⊗

 

νh-1
11/2 ;   ε2

 

= 0.1, ɤ
 

= 0°
From

 
CNS
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5. 5. SUMMARYSUMMARY

High spin states of 139Ce are investigated via 14C*(130Te,5n)139Ce* reaction.

Multipolarities
 

of the rays are deduced from DCO and anisotropy ratios   
measurements.

The level scheme is extended up to 43/2Ћ
 

in spin and 8 MeV
 

in energy. 

Low-spin states are generated by one neutron hole coupled with 140Ce core.

High-spin states are based on the configurations formed by a combined
contribution on neutron hole in h11/2

 

and protons excitations to the orbital h11/2

The observed high spin states of (π
 

=+)  have the structure
 

: 
π[h3

11/2

 

(dg)1]⊗
 

νh-1
11/2 
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A core coupled neutron hole configuration [J. Ludziejewski

 

and H. Arnold, Z. Phys. A 281, 287 (1977)]

3.3.
 

Data analysisData analysis

[A.Astier

 

and all, PHYSICAL REVIEW C 85, 064316 (2012)]
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1. CNS

4.4.
 

Theoretical interpretationTheoretical interpretation

ε2

 

= 0.1
 

;  γ
 

= 0°

Cranked Nilson-Strutinsky
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CeCe
 

Level schemeLevel scheme3.3.
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RDCO

 

and Anisotropy Rθ

 

measurements

*
 

Multipolarities
 

of the observed transitions were deduced from the    
measured DCO ratios

 
and Anisotropy ratios Rθ. 

*
 

The RDCO

 

= Iγ
 

(FB, 90°) /Iγ
 

(90°, FB)
*

 
The Anisotropy ratio Rθ

 

= Iγ
 

(FB, all) /Iγ
 

(90°, all) 

3.3.
 

Data analysisData analysis

*
 

We have followed these rules :
For transitions and gates having same multi-polarities, RDCO

 

=1
M1 transition in E2 gate, RDCO

 

= 0.5
E2 transition in M1 gate, RDCO = 2
Anisotropy Rθ

 

= 0.68 for M1 transition and = 1 for E2 transition
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3.3.
 

Data analysisData analysis 139139
 

CeCe
 

Level schemeLevel scheme

πh3
11/2

 

(dg)1⊗

 
νh-1

11/2     
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