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Circularly	polarized	light	is	at	the	core	of	many	different	and	intriguing	properties	such	as	circular	dichroism	
[absorption	 is	different	between	 left-	 and	 right-handed	circularly	polarized	 light	 (𝜎"	 and	𝜎#)]	 and	valley	
polarization	(𝜎"	and	𝜎#	are	absorbed	at	a	specific	valley	K/K’	in	a	hexagonal	two-dimensional	material).	In	
this	presentation,	I	will	discuss	the	optical	properties	of	a	recently	proposed	modification	of	the	Haldane	
model	[1].	We	study	the	polarization	dependence	of	optical	absorption	for	the	modified	Haldane	model,	
which	 exhibits	 protected	 antichiral	 edge	modes	 in	 presence	 of	 sample	 boundaries	 and	 is	 argued	 to	 be	
realizable	in	Weyl	semimetals	or	in	graphene	with	induced	spin-orbit	coupling	and	magnetism	[2].		
A	 rich	 optical	 phase	 diagram	 (Figure	 1)	 is	 unveiled,	 in	 which	 the	 correlations	 between	 perfect	 circular	
dichroism,	pseudospin	and	valley	polarization	can	be	tuned	independently	upon	varying	the	Fermi	energy.	
Importantly,	perfect	circular	dichroism	and	valley	polarization	are	achieved	simultaneously,	a	feature	not	
yet	observed	 in	known	optical	materials.	This	unprecedented	combination	of	optical	properties	suggests	
some	 interesting	novel	photonic	device	 functionality	 (e.g.	 light	polarizer)	which	could	be	combined	with	
valleytronics	applications	(e.g.	generation	of	valley	currents).	
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Figure	 1:	 (Left)	Optical	 phase	 diagram	 of	 the	modified	 Haldane	model	 [2].	 Circular	 dichroism,	 valley	 polarization	 and	
pseudospin	polarization	 is	 represented	by	 the	values	 tan 𝜃,	 tan 𝑉) 	 and	 tan 𝑝,	 respectively.	 (Right)	Tunability	of	 circular	
dichroism	and	valley	polarization	with	varying	Fermi	energy.	
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