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Objective: 

Discussed with 
 results 
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DSAM technique: ps –fs lifetimes 

Beam 



第十七届全国核物理大会暨第十三届会员代表大会 2019年10月8-12日 

Antimagnetic rotation: (Around shell closures)   
Singh et al. 

Singh et al.  

J. Phys. G: Nucl. Part. Phys. 44 (2017) 075105 

M. Sugwara et al. Phys. Rev. C 92, 024309 (2015) 

Key for AMR: 

• decreasing trend of B(E2) 

  values 

• large MOI/B(E2) ratio at  

  least in lower part 



Shears Mechanism 

Blue dashed line represents the total angular 

momentum contribution from neutrons and protons. 
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Shears Mechanism (SM) : 



1. Reaction:  92Zr  (12C, 3nγ)101Pd 
2. Target:  92Zr  (1.1 mg/cm2) 
3. Backing:  Pb  (11.1 mg/cm2) 
4. Beam Energy: 48.8 MeV 
5. Cross-section: 508 mb (70 % of 725 mb) 
6. Detectors:   6 HPGe  + 1 Clover (42o, 90o, 140o and 150o) 
7. Acquisition System:  XIA Digitizer (DZTZ) 
8. Accelerator:  HI-13 Tandem, CIAE  

Experimental Details: 
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Gated Spectrum 



1. Three Asymmetric matrices: 
• Small angle (42o) vs all 
• Large (140o or 150o) vs all 
• 90o vs all 

2. Matrices were gated with 555 keV 
 transition at three angles. 
3. Three angle dependent spectra 
 were made for using as input for 
 LINSHAPE code 
4. Input info. required for DECHIST  
     (info. about detector geometry,  
     details about Target and backing i.e. 
     Z, A and density, beam energy etc.) 
     and HISTAVER (time step= 0.01 ps 
     and history = 5000). 
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Data Analysis: 
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Shears Mechanism 
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Level Scheme and angular momentum 

Energy gate 
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Results: DSAM calculated lineshapes 
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Results: DSAM calculated lifetimes 



27. 

28. 
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B(E2)’s: evidence for SM and core rotation 
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Study of deformation (β2) around N=Z=50 

Small deformation 
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Investigating structural change 
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Conclusion: 
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Summary: 

1. DSAM based lifetime measurements are performed. 
2. 92Zr  (12C, 3nγ)101Pd reaction is used. 
3. Lineshapes are calculated to study AMR character 

based on measured B(E2) values. 
4. Shape change from spherical to triaxial rotor is 

observed (with small triaxiality observed). 
5. IBM and TPSM based calculations are needed to give 

more theoretical verification for AMR character. 
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