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Nuclear chirality 
from a curiosity to mainstream research.



Citrus fruits aroma molecule
The right-handed molecules |R> - fresh fruits smell

The left-handed molecule |L> - petrol, turpentine smell



Left- and right-handed molecules
The same chemical composition
Handedness reversion not possible with rotation only 





Negative value positive valuezero



The experimenter’s perspective
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Chiral doublet structures in level schemes expected
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Non-chiral chiral chiral

Chiral rotational bands expected
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First electromagnetic transition probabilities 
measurement 132La (2002)
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First electromagnetic transition probabilities 
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128Cs first experimental confirmation of chirality 2003-2005

16   17   18spin
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128Cs first experimental confirmation of chirality 2003-2005
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126Cs complete set of EM chiral selection rules observed for the first time.





Indirect signatures of chirality

• 1. two nearly degenerated rotational bands with 
same I and parities

• 2. No energy staggering

• 3. Nearly the same EM transition probabilities in
both bands

• 4. B(M1) staggering (in some isotopes only)

• 5. Opposite B(M1) staggering for inband and
intraband transitions



Attention! 
Now the clue!





<  >                         = 0.0

Chiral nucleus

Non-chiral nucleus

In both cases the same measured 
handedness value =0.0 
(a hibernated cat again !)

Expectation value of handedness 
does not distinguish 
the chiral and non-chiral
nucleus since handedness is a signed value.





<g>=0<g>=0 <g>=+0.1
Left handed planar Right handed

Magnetic dipole moment is a hit! Measured value: the g-factor





Chiral

Non-chiral
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Future:

How chirality emerges?

Non-chiral to chiral transition as a function of spin

Plunger experiments in low spin chiral bands
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Chiral

Non-chiral

? ?



0.2 – 2.0 ps

2 – 500 ps
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