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Deformed Nuclei → Rotational bands

Chirality → Chiral doublet bands

Rotational symmetry [H,R(ω)]=0 → I

Space Inversion [H,P]=0 → Parity (π)

Chiral (Time reversal ) [H,TRy(180 º)]=0 → Chirality

No eigenstate of T

[H,AA]=0

Quantum number A=±1
πh11/2νh11/2
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SYMMETRICSYMMETRIC rotor having arotor having a
TRIAXIALTRIAXIAL mass distributionmass distribution
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Single neutron Single neutron holehole in unique parity in unique parity jj (=h(=h11/211/2) shell) shell
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Irrot. flow moment of inertia

D2 symmetry → R3 = 0,±2,±4,±6,…..

Particle Rotor Model:

1

2
3

l

s
int



Limits04

Invariance properties of H=Invariance properties of H=HHrotrot++VVspsp
ππ++VVspsp
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Symmetric by rotation 
around the 3-axis

CC:   

Exchange between valence 
proton and neutron 

+

Rotation by 90Rotation by 90ºº or 270or 270ºº :

Exchange between 1- and 2-
axis

AA

A=CCexp(iπ/2R3)

[H,A]=0

A2=I (identity)

Quantum number 
A=±1
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Operator AOperator A

)
2
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r = 1, for R3 = 0,±4, ±8, ±12…
r = -1, for R3 = ±2, ±6, ±10…

)
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c = +1  for symmetric 
c = -1   for anti-symmetric

C : C : ππ↔↔νν

RotationRotation

Exchange symmetry between valence proton and neutronExchange symmetry between valence proton and neutron
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Quantum number Quantum number AA & Selection rule& Selection rule
[H,[H,AA]=0]=0

Quantum number A=±1
Allowed B(E2;Allowed B(E2;IIii→→IIff)    )    AAii≠≠AAff
Core contribution only 
∆C=0
∆R3=±2 for γ=90º → ∆r≠0

A c r
+1 +1
-1 -1
+1 -1
-1 +1

-1

+1
˜

[B(M1;[B(M1;IIii→→IIff) with ) with AAii≠≠AAff] >>[B(M1;] >>[B(M1;IIii→→IIff) with ) with AAii==AAff] ] 
<M1>n≈-<M1>p

→<M1>total≈0 & B(M1;Ii→If)≈0  for ∆C=0
→<M1>total is enhanced for ∆C≠0

|∆R3 |<2 → ∆r=0
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EM properties of EM properties of chiralchiral geometry in geometry in generalgeneral
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EM properties of EM properties of chiralchiral geometry geometry 
with with AA symmetrysymmetry
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Possible observation of the Possible observation of the AA symmetrysymmetry
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Conclusion and futureConclusion and future
• A model as simple as possible that describes uniquely 

triaxial features with a quantum number
– Selection rules
– Chiral doublet bands
– Chiral wobbling mode

• Derived selection rules are valid irrespective of whether 
or not the chiral geometry is achieved
– Possibility of evidence for triaxiality at low spin near a 

bandhead of particular configuration in odd-odd nuclei 
• A good startingstarting point to investigate nuclear triaxiality in 

more complex real nuclei
– Does A symmetry exist in real nuclei?
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