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Nuclei chirality: First evidence
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C. M. Petrache et al., Nucl. Phys. A597, 106 (1996).
 Chirality apear in triaxial nuclei at high 

spin, chiral doublets have:
● ΔI=1 near degenerate pair
● Same configuration
● Same parity
● Similar electromagnetic behavior
● Small energy difference
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Multiple chiral doublet bands

B.W. Xiong, Y.Y. Wang./Atomic Data and Nuclear Data Tables 125 (2019)
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Chirality in A~100 mass region

B.W. Xiong, Y.Y. Wang./Atomic Data and Nuclear Data Tables 125 (2019)Vaman et al., Phys. Rev. Lett. 92 (2004)
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Experiment
● Heavy-ion fusion-evaporation reaction:  11B beam with 40 MeV energy on  96Zr target
● Trigger: gggg-coincidence, ~9 x 108 event
● GAMMASPHERE: more than 100 HPGe detector in spherical symmetry
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Multiple chiral doublet bands in 
103Rh

I. Kuti et al., PRL 113, 032501 (2014)

● Chiral doublet bands for the positive parity bands with 
π(1g9/2)-1  ⊗ ν (1h11/2)2

● Two chiral doublet bands for the negative parity bands with 
π(1g9/2)-1  ⊗ ν (1h11/2)1  (1g7/2)1
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Negative-parity bands of the 104Rh
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Experimental B(M1)/B(E2) values 

B(M1)/B(E2) values for band 1-2 B(M1)/B(E2) values for band 3-4
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Experimental aligment values 

Aligment values for band 1-2 Aligment values for band 3-4

Intrinsic quantum number K=4 
Harris formula  = ℑ ℑ0 + ℑ1ω2, ℑ0 = 8.9 ħ2/MeV, ℑ1 = 15.7 ħ4/MeV3
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Configuration-fixed constrained triaxial 
calculation
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Particle rotor model calculations

S(I)= [E(I) – E(I-1)]/2I 
staggering parameter

β=0.27, γ=23.2◦

π(1g9/2)-1  ν (1h⊗ 11/2)1 

configuration

β=0.26, γ=18.9◦

π(1g9/2)-1  ⊗ ν(1g7/2)-2  (1h11/2)1 configuration
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Electromagnetic properties

B(M1)/B(E2) values for band 1-2 B(M1)/B(E2) values for band 3-4

β=0.27, γ=23.2◦ β=0.26, γ=18.9◦
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Experimental and theoretical aligment values 
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The 1st and 2nd have   π(1g9/2)-1  ν ⊗
(1h11/2)1 configuration

The 3rd  and 4th  have   π(1g9/2)-1  ⊗
ν(1g7/2)-2  (1h11/2)1 configuration

β=0.27, γ=23.2◦

β=0.26, γ=18.9◦
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Angular momentum components
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