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Plan

● Chirality – in nature.
● Lattice vibration and phonons.
● Systems with phonons with zero net chirality.
● Systems with phonons with non-zero net chirality.



What is chirality?
● Chirality: A property that distinguishes a system from 

its mirror image.

                                                        One hand is almost a    
                                                        mirror image of the      
                                                        other, but one cannot  
                                                        be superimposed on     
                                                        the other.
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What is chirality?
● Chirality: A property that distinguishes a system from 

its mirror image.

                                                     One hand is almost a       
                                                     mirror image of the         
                                                     other, but one cannot     
                                                     be superimposed on        
                                                     the other.

● Chirality gives a sense of handedness to a system.
● If your hands were not chiral, you could have wore 

your left glove on your right hand.
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Nature’s bias towards one type of handedness

● Contrary to our intuition, nature seems to prefer one 
type of handedness over the other.
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Double stranded right handed helix



Phonons
● Lattice vibration
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Phonons
Lattice vibration                                A bunch of phonons
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Phonons with angular momentum

● Along with the vibration, 

the atoms can rotate around

their equilibrium position.

        

                     

A. Ptok et.al., PRB 104, 054305 (2021)
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Phonons with angular momentum

● Along with the vibration, 

the atoms can rotate around

their equilibrium position.
● Depending on the sense of rotation

{(anti-)clockwise}, the resulting

 phonons maybe right or left

 handed.

                     

A. Ptok et.al., PRB 104, 054305 (2021)
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Systems with chiral phonons (YAlSi)

● The chiral 

phonon 

arising from

Y atom of YalSi

S. Basak, A.Ptok, Crystals 2022, 12(3), 436
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Systems with chiral phonons (YAlSi)

● The chiral 

phonon 

arising from

Y atom of YalSi
● Total chirality remains

zero.

S. Basak, A.Ptok, Crystals 2022, 12(3), 436
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System with a non-zero net phonon 
chirality

KBi2 

The net chirality of the system is again zero.
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KBi2                           KRbBi4

Due to broken inversion symmetry,

the system now has a 

a total non-zero chirality.

S. Basak, P. Piekarz, A. Ptok, arXiv:2208.14041

System with a non-zero net phonon 
chirality
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Conclusion

● System with a (non-)zero net chirality was discussed.
● Chiral phonons interact selectively with other chiral 

objects like circularly polarized light, which may help 
us understand the properties of system with chiral 
phonons.

● Chiral phonons also dictate which kind of scattering 
events are allowed while interacting with electrons, 
that can even affect the property of that system as an 
electronic device.



                              Thank You
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